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Today

⇝ Common issues with longitudinal data
· Attrition bias
· Measurement equivalence
· Temporal gaps

⇝ Growth curve models
· Some examples of papers
· What else can we do?

⇝ Cross-lagged panel models
· Some examples of papers
· What else can we do?

⇝ Difference-in-differences
· Some examples of papers
· What else can we do?
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Common issues with longitudinal data
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Common issues with longitudinal data

Attrition bias

⇝ Loss of participants over time can introduce systematic bias.
⇝ Solutions: model the probability of dropping out to investigate systematic

attrition; use inverse probability weighting; apply multiple imputation or
full information maximum likelihood (FIML)

Measurement equivalence

⇝ Are variables measuring the same construct over time?
⇝ Solutions: test for configural, metric, and scalar invariance; adjust models

if necessary

Temporal spacing of observations

⇝ Are the time intervals between waves appropriate for the research
question?

⇝ Solutions: correctly specify time in the model; use time as a continuous
variable where possible; theory matters!
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Growth curve models: real-life examples and where
next?
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Latent growth curve models

(Nivette et al., 2019)
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Nivette et al’s paper using LGCM

(Nivette et al., 2019, p. 81)
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Nivette et al’s paper using LGCM
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Nivette et al’s paper using LGCM
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Growth curve models

(Kim and Bushway, 2018)
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Kim and Bushway’s paper using GCM

(Kim and Bushway, 2018, pp. 374-375)
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Kim and Bushway’s paper using GCM
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Kim and Bushway’s paper using GCM
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Where next?
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Extensions from growth curve models

Grouped trajectories?

⇝ Group-Based Trajectory Models (GBTM)
· See Nagin (2010) for an overview and Neil et al. (2021) for an application

⇝ Growth Mixture Models (GMM)
· See Jung and Wickrama (2008) and Kreuter and Muthén (2008) for an

overview and Na et al. (2015) for an application

Non-linear latent trajectories?

⇝ Latent Change Score Models (LCSM)
· See Ghisletta and McArdle (2014) and McArdle and Grimm (2010) for an

overview and Howardson et al. (2017) for an application

⇝ Latent Variable-Autoregressive Latent Trajectory Model (LV-ALT)
· See Bianconcini and Bollen (2018) and Bauldry and Bollen (2018)
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Cross-lagged panel models: real-life examples and
where next?
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Random Intercepts Cross-Lagged Panel Model

(Pina-Sánchez and Brunton-Smith, 2020)
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Pina-Sánchez & Brunton-Smith’s paper using RI-CLPM
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Pina-Sánchez & Brunton-Smith’s paper using RI-CLPM
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Dynamic Panel Model with Fixed Effects

(Lanfear and Kirk, 2024)
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Lanfear & Kirk’s paper using DPM

(Lanfear and Kirk, 2024, p. 783)
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Lanfear & Kirk’s paper using DPM
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Extensions of the RI-CLPM and the DPM

⇝ Three extensions of the random intercept cross-lagged panel model
· See Mulder and Hamaker (2021)

⇝ A critique of the random intercept cross-lagged panel model
· See Lüdtke and Robitzsch (2021)

⇝ What you—and can’t—do with three-wave panel data
· See Vaisey and Miles (2017)

⇝ How to deal with reverse causality using panel data?
· See Leszczensky and Wolbring (2019)
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Difference-in-differences: real-life examples and
where next?
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Multi-period difference-in-differences

(D́ıaz et al., 2025)
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D́ıaz et al.’s paper using TWFE
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D́ıaz et al.’s paper using TWFE
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Difference-in-differences setup

(Fine et al., 2025)
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Fine et al.’s paper using DiD

George Floyd's murder
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Fine et al.’s paper using DiD
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Fine et al.’s paper using DiD

Normative alignment with the law
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Advancements in causal inference with panel data

Synthetic control methods

⇝ See Abadie et al. (2015) for an overview and Piza and Connealy (2022) for an
application

Limitations of the TWFE estimator

⇝ See Imai and Kim (2020), Callaway and Sant’Anna (2020), and
Goodman-Bacon (2018)

Staggered difference-in-differences

⇝ See Callaway and Sant’Anna (2020) and Sun and Abraham (2021)

Matching with difference-in-differences

⇝ See Imai et al. (2023) for an overview and Oliveira (2024) for an application
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Summary
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Different longitudinal modelling strategies

Research situation GCM/LGCM CLPM DiD

Interest in change over time ✓ ✓ ✓

Focus on within-individual change ✓ ✓ ✓

Time-varying predictors/outcomes ✓ ✓ ✓

Estimate developmental trajectories ✓ – –

Interest in life-course processes ✓ – –

Dynamic reciprocal effects – ✓ –

Control for reverse causality – ✓ –

Causal impact of an event/policy – – ✓

External shocks and natural experiments – – ✓

Analysing differences between and within units ✓ – –
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Thank you!

 thiago.oliveira@manchester.ac.uk

� ThiagoROliveira.com

® @oliveiratr.bsky.social
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