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BACKGROUND

* Scalable dementia screening depends on finding survey-derived
predictors of cognition that generalize across cohorts, especially when
direct cognitive testing is missing or inconsistent.

» Beyond clinical and cognitive measures, aging surveys capture life-course,
social, economic, and household factors that may serve as proxies for
cognitive reserve, functional decline, care access, and social support.

* The key unanswered question is whether these non-cognitive structural
domains provide independent predictive value for AD/ADRD-related
cognitive outcomes.
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METHODS

e Data: Mexican Health and Aging Study (MHAS) and the 2021
Mex-Cog ancillary study.

e Inputs: Tabular survey variables from 13 questionnaire domains;
direct cognition variables from Section D were excluded (Figure 1).

 Variable representation: Each variable encoded its identity,
observed value, missingness, and questionnaire domain or segment.

e Domain encoding: Attention-based pooling compressed variable-level
features into fixed-length domain representations compatible with
BERT's input limit.
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TABULAR DATA MATRIX (EXAMPLE)

 Model architecture: Domain sequences were concatenated with Ol 02 03 04 05 06 O7 08 09 10 M 12 13
RESULTS special tokens and processed by BERT to capture cross-domain Participant 1
interactions (Figure 2). Participant 2
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prediction (RMSE = 3.16), followed by Family Structure (= 3.20) and

Health Care Utilization and Insurance (= 3.23); all achieved similar
CSI-D error (= 0.61).

e These domains

e Evaluation: Predictive performance was measured using RMSE,
while attention maps were used to assess the relative importance of
each survey domain.

Figure 1. Tabular survey data across 13 domains. Rows represent participants and columns represent numeric,
categorical, or missing variables grouped by questionnaire domain.
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performed comparably to the complete

multi-domain model (MMSE RMSE = 3.32; CSI-D RMSE = Q.61),
suggesting that life-course, household, and care-access variables
capture meaningful proxies of cognitive status (Table 1).
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Figure 2. Architecture for domain-wise representation learning and cognitive score prediction. Within each questionnaire domain, variable-level representations integrate variable identity, observed value, and missingness information. These
representations are compressed into 38 learned summary tokens through cross-attention pooling, enabling the 13 domain sequences, together with classification and separator tokens, to remain within BERT's 512-token input constraint. The resulting
[CLS] representation is used as a global summary and passed to an MLP regression head to jointly estimate MMSE, CSI-D self, and CSI-D informant scores.

All Sections

Table 1. Section-wise ablation results for predicting MMSE, CSI-D (self), and CSI-D Informant. Each row reports
performance when the model is restricted to variables from a single questionnaire section, and the final row reports
performance using all sections jointly. Lower RMSE indicates better performance.

CONCLUSIONS

e Cognitive risk is distributed across multiple non-cognitive survey
domains, with employment history, family structure, and health care
utilization providing predictive performance close to the full model.
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