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Abstract
Conceptual framework: Factor analysis is one of the most popular techniques to estimate latent variables in
social sciences, both in their exploratory and confirmatory branches. Among others, the factor model assumes
that latent variables are unimodal and normally distributed. This assumption can be challenging when work-
ing with several populations and cultural groups due to potential multimodal distributions, which impedes
fairness and generalizability of research findings.
Objectives: To investigate the impact of multimodal latent variables on factor analyses, specifically examining
the potential bias in parameter estimation.
Methodology: This simulation study approaches this question by applying exploratory and confirmatory fac-
tor analyses with multimodal latent distributions. More concretely, we created several latent variables sorted
in the severity of their multimodality, both in the number of modes to their distance between them.
Results: As multimodality increases, factor weights exhibit a heightened bias towards positive values, which
may be an aberrant cue for researchers. Fit indices and parallel analyses showed also biases with specific
patterns as multimodality gets more pronounced. Only factor scores showed up as reliable descriptors of the
latent multimodality.
Implications: Latent multimodal distributions can be a relevant challenge in latent variable models, which un-
derscore the importance of careful consideration and interpretation by researchers. We suggest more research
on factor scores as potential reliable indicators of multimodal latent variables, while also the limitations and
applications of these findings.
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