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Abstract

Background: We use Llama a LLM to predict MMSE and CSI-D scores using socio

economicdata. Thegrowingglobal burdenof dementia needs improvedearly detection

methods that account for diverse socioeconomic factors. While traditional machine

learning approaches havebeen applied to predict cognitive status, they face limitations

with complex, heterogeneous data and missing values. Large LanguageModels (LLMs)

are the best performing models in multiple domains, we use Llama a LLM to predict

cognitive decline using socioeconomic data.

Method:We developed a data transformation pipeline converting structured tabular

data from the Mexican Health and Aging Study (MHAS) into text representations

describing each patient data across waves for LLM processing. Our approach used

the complete MHAS dataset (26,839 participants across six waves, 2001-2021)

for pretraining, followed by fine-tuning on the Mexican Cognitive Aging Ancillary

Study (Mex-Cog) subsample (n = 3,672) to predict cognitive assessment scores. We

compared Random Forest regression (baseline), BERTmodels with various pretraining

configurations, and LLaMA 3.2 1B with multiple adaptation strategies, evaluating

performance using RootMean Squared Error (RMSE).

Result: LLaMAmodels demonstrated superior performance compared to other LLMs,

particularlywhenpretrainedonMHASdata. The LLaMAmodelwithMHASpretraining

achieved the best performance (RMSE 3.14 for MMSE), matching the Random Forest

baseline. LLaMA models also excelled in predicting CSI-D scales, with the MHAS-

pretrained version achieving the lowest RMSE across all models for CSI-D 6 (0.59)

and CSI-D Informant (4.76). Even without pretraining, LLaMA outperformed BERT

variants. The improved performance with pretraining demonstrates that domain-

specific knowledge acquisition significantly enhances LLaMA’s predictive capabilities

for cognitive assessment.

Conclusion:LLaMAwaseffective in predictingMMSEscoresusing socioeconomicdata

alone (RMSE=3.14) andwas also effective in predictingCSID scores (RMSE=0.59). The
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model can be powerful in helping doctors in resource constrained areas to help predict

cognitive decline based on risk factors. Future work will focus on enhancing model

interpretability to identify which socioeconomic factors most influence predictions,

incorporating multiple databases and multimodal inputs and testing larger model

variants to fully leverage the scaling benefits of LLMs for cognitive decline prediction

across diverse populations.
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