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Cross-district healthcare-seeking behavior analysis using two-stage VaDE clustering
approach: A case study of district A, Shanghai

TIAN Wen-qi, LIU Jia-zhen, WANG Zhi-yt, CUI Xin

Shanghai Statistics Center, Shanghai 200040, China

[ Abstract] Objective: Based on outpatient and emergency visit data, this study employs a staged VaDE model
to uncover the heterogeneity structure of residents’ healthcare-seeking behaviors and reveal cross-district mobility
patterns. Methods: Outpatient and emergency visit records of permanent residents in District A, Shanghai, in 2024
were used. FEach individual visit served as the analytical unit. A staged VaDE approach was applied for nonlinear
dimensionality reduction and clustering, followed by feature analysis with cross-district visit rates. Results: The
proposed model outperformed K-Means and VAE+K-Means in clustering performance, identifying seven typical
healthcare-seeking patterns with significant differences in cross-district rates, demographic characteristics, care
structures, and disease profiles. Cluster 1 comprised elderly patients with severe conditions and high cross-district
rates; Cluster 2, young and middle-aged cross-district commuters; Cluster 3, mild-case or maternity-oriented visits;
Cluster 4, infrequent visits by middle-aged and elderly patients; and Clusters 5~7, local chronic disease or low-
burden visits. Conclusion: The staged VaDE model demonstrates strong capability in characterizing behavioral
heterogeneity and identifying key cross-district mobility types, providing evidence for refined healthcare service

management and regional coordination.
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IR 0.1 0.6 1.0 0.1 0.0 0.1 0.0 0.2
R 12.1 9.4 7.4 8.6 4.5 4.7 3.1 5.3
7% 11.6 9.6 9.3 5.1 2.9 3.0 1.9 4.2
JEAE X I (%)
AT 60.0 44.6 46.6 48.3 59.9 52.3 49.2 52.1
i) 34.5 52.2 50.2 46.9 33.7 41.7 45.6 42.3
EAN L 5.5 3.2 3.2 4.7 6.4 6.0 5.2 5.5
5 XA 4 (%)
il 82.4 56.0 49.6 73.2 66. 4 65.1 58.8 60. 0
FEERBIX 7.5 15.8 16.0 13.4 17.4 18.4 20.7 16.8
AAHEBRBIX 10.1 28.2 34.4 13. 4 16. 1 16.5 20.5 23.1
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