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Abstract This study presents a framework that organizes patient state analysis results for clinical
decision-making. In healthcare environments, various physiological signals and clinical data are
continuously collected, yet their use in decision processes remains limited. To address this, the study
structures a flow that connects analysis results to interpretation and decision support. Patient states are
analyzed based on relationships among multiple indicators and their temporal variations, and similar
patterns are grouped to represent state characteristics. The results are then expressed in a clinically
understandable form through a semantic interpretation step. In addition, temporal transitions are
considered to support a flow-based understanding of patient states. The proposed structure aims to
provide information that can support clinical judgment, allowing both current conditions and their
progression to be considered. Experimental observations show that state differences and transitions can

be identified, suggesting that the results can be organized for practical use.

Key Words : Patient State Analysis, Clinical decision support, Semantic interpretation, State transition
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{ Patient Data Sources

+ Clinical Records
* Activity Data

4

‘ Data Collection & Preprocessing

« Vital Signs

 Data Integration
 Noise Removal
 Normalization

) 4

State Analysis

« Pattern Extraction
o Similarity Computation
* State Grouping

Semantic Interpretation
|
|

o State Categorization
* Meaning Assignment

« Context-Aware Interpretation

4

‘ Clinical Decision Support

o Status Assessment
« Trend Analysis

 Decision Guidance

[Fig. 1] Framework for patient state analysis and
clinical decision support
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Data Inputs: Biosignals / Clinical Indicators

3

Similarity Computation ‘

Data Aggregation Clustering Analysis

« Euclidean Distance
« Other Metrics (optional)

State Interpretallon

Contextual Meanmg Assignment

* Multidimensional Vectors * Unsupervised Clustering

« Temporal Patterns + State Organization

« Relationship Assessment

« Normalization

State Categorization

« Grouping of Similar States
« Transition Analysis
« Distribution Exploration

« Pattern Explanation
« Visual Representation

[Fig. 2] Framework for patient state analysis and
semantic interpretation
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(Table 1) State Category and Decision Criteria

State Category Key Characteristics Action
Stable Low variation, steady Monitoring
Changing Moderate fluctuation Further check

Risk Repeated abnormal patterns Close observation
High-risk Rapid, irregular changes Immediate action
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(Table 2) Data Characteristics by State Category

Blood
State Category| Itz (R Pressure TEmpeIEE Summary
Pattern o Trend
Variability

Stable Low variation Low Stable Consistent

pattern
Changing Moderate Moderate (Slight variatiol Barly-stage

change change

Risk Fluctuating High Increasing | - Repeated
trend anomalies

I ) ) : - Unstable
High-risk |Rapid change| Very high [Sharp variatio condition
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State Information ‘ Decision Support Information Clinical Actions

« State Category + Status Summary + Further Testing

» Risk Assessment

=
! .

Historical Trend ‘

+ Change Pattern + Monitoring Adjustment

+ Recent Trends + Preemptive Intervention

+ Directional Flow

Current Status

+ Change Overview 0 Stable —@ Stable
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[Fig. 3] Framework for applying patient state
information to clinical decision support
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