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Treatment Patterns of Hospitalized Burn Injury in Taiwan ---
Hierarchical Clustering in National Healthcare Insurance
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My research applys hierarchical agglomerative clustering (HAC), popular recently in
phylogenomics studies and text mining, in clinical research in National Healthcare
Insurance Research Database (NHIRD), for the treatment patterns of hospitalized
burn patients from 1996 to 2000 in Taiwan. In medical informatics, the integration of
domain knowledge into clustering algorithms was stressed. Data visualization of
hierarchical clusters could be applicable in On-Line Analytical Processing (OLAP) of
data warehouse.



By experience on data normalization specific to the problem, the importance of
management of extreme values and missing values was stressed. "Windowed
normalization™ was proposed. The cluster results were validated in two aspects --- the
intrinsic consistency was shown by comparison of results of clustering with or
without normalization; the extrinsic characteristics of clusters were shown by
distribution of parameters among injuries, patients, and hospitals, and were analyzed
by decion tree models.

Dressing-change, debridement operations, and skin grafting were finally used as
criteria of clustering. Six groups of treatment patterns were noted. More
heavy-grafing type and heavy-dressing-change type occurred in hospitals with burn
specialties. No-grafting-and-low-fee and more-dressing-change-than-debridement
styles were favored by hospitals without burn specialties.

Clustering of treatment patterns improved the fit and decreased the errors of
regression models for prediction of total medical expenses, and helped the judgment
of outliers. After clustering, R square of multiple linear regression was improved from
0.650 to 0.702 and 0.876, and R square of regression trees were improved from 0.697
to 0.790 and 0.924, by demographic factors and cluster information, or by addition of
length of stay as an independent variable.

The patterns of clustering could be used as reference for hospital administration, for
comparison of high-risk and low-risk patient components. More delicate studies could
be arose by the homeogeneous patient partitions after cluster analysis.



