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ABSTRACT

ABSTRACT SUMMARY:

This dissertation presents a comprehensive investigation into predictive modeling of patient readmission in ehr

data. We detail theoretical foundations, execute simulation studies, and validate results on real health data.



CHAPTER 1: INTRODUCTION

BACKGROUND & CONTEXT:

Hospital readmissions represent a critical burden on public health systems. Identifying high-risk patients early

allows targeted discharge interventions.

RESEARCH PROBLEM:

Existing clinical risk scores fail to incorporate non-linear temporal interactions present in Electronic Health

Records (EHR).

RESEARCH OBJECTIVES:

1. Construct a standardized EHR feature matrix.

2. Train gradient boosted trees and random forest classifiers.

3. Evaluate predictive performance using cross-validation.



CHAPTER 2: LITERATURE REVIEW

REVIEW OF PRIOR WORK:

Early studies by LACE and HOSPITAL scores relied on simple linear point scales. Recent biostatistical

literature has transitioned to machine learning classifiers.

RESEARCH GAP:

Prior studies did not validate models on regional cohorts with missing data imputation.

CONCEPTUAL FRAMEWORK:

Input EHR Features -> Data Preprocessing & Imputation -> ML Classifier -> Risk Stratification.



CHAPTER 3: METHODOLOGY

STUDY DESIGN:

Retrospective observational cohort study utilizing 500 patient EHR records from 2021-2024.

VARIABLES & MEASURES:

Predictors: Age, BMI, comorbid conditions, prior admissions. Outcome: 30-day readmission (0/1).

STATISTICAL ANALYSIS PLAN:

Multivariable logistic regression baseline compared against Random Forest and XGBoost using 5-fold

cross-validation. Metrics: AUC-ROC, Sensitivity, Specificity.

ETHICS APPROVAL:

Approved by MAHE Institutional Ethics Committee (Protocol #2024-889).



CHAPTER 4: RESULTS

DESCRIPTIVE STATISTICS:

The cohort comprised 500 patients (mean age = 62.4 years, 52% female). 30-day readmission rate was 18.4%

(n=92).

CLASSIFIER PERFORMANCE:

Random Forest achieved the highest discrimination (AUC-ROC = 0.84, 95% CI: 0.80-0.88), significantly

outperforming logistic regression (AUC-ROC = 0.74, p < 0.001).

FEATURE IMPORTANCE:

Prior 12-month admission frequency and BUN levels were the strongest predictors.



CHAPTER 5: DISCUSSION & CONCLUSION

INTERPRETATION:

Machine learning classifiers successfully leverage complex EHR feature interactions to stratify 30-day

readmission risk.

STUDY LIMITATIONS:

1. Single-center retrospective design.

2. Potential unmeasured residual confounding.

RECOMMENDATIONS & FUTURE WORK:

Prospective clinical trial validation before embedding model predictions into electronic health record

dashboards.
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