
PRESENTED BY

Stroke Severity
Understanding Stroke Patterns at Piedmont Athens
Regional

Lidio Jaimes Jr , Ishita Gaikwad and Vinny Palermo

Dr. Deborah A. Barany, Dr. Jing Xu, and Aisha Bushra
Department of Kinesiology, University of Georgia

CLIENTS



Background

Definition

Brain damage caused by:

Ischemic: Blood flow blockage

Most common 

Hemorrhagic: Brain bleed

Effects 

Impacts movement, speech, memory

High blood pressure, obesity, smoking, age

Significance

Major health burden in the U.S., especially in Georgia

("Stroke Belt")

A stroke occurs every 40 seconds nationwide

Possible contributing factors:
higher prevalence of certain

risk factors (e.g.,
hypertension; healthcare

services available.



Our Client



Project Overview
Overview

Overall Objective:
Create a sustainable, patient recruitment network to advance UGA-based stroke research.

Objective 1:
Analyze the characteristics of stroke patients treated at Piedmont Athens Regional (PAR),
focusing on stroke location and its relationship with patient demographics.

Objective 2:
Evaluate the impact of key factors (e.g., NIHSS and MRS scores, obesity, diabetes, and other
comorbidities) on hospital length of stay and discharge destination.



580 observations and 220 variables 

Key variables: Age, Stroke Location, NIHSS Scores, MRS Scores,

Length of Stay, Cholesterol, Obesity (BMI), Discharge Destinations,

Medications

Focusing on ischemic stroke patients who were admitted from 2019-

2022

Data Summary



Data Quality and Missingness

 Proportion of Missing Data by Variable

Several key predictors (like NIHSS, MRS, and
Caregiver) had ~18–19% missingness.

Removing those cases would significantly
shrink the sample and bias the results.

Some patterns may be related to data
collection practices, e.g., caregiver presence
or depression screening may not have been

consistently recorded in earlier years.



NIHSS Scores

The National Institutes of Health Stroke Scale (NIHSS) is a
standardized tool used to measure stroke severity

NIHSS Score
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NIHSS helps quantify stroke impact on the brain and predict outcomes:

Higher scores: Greater disability, worse prognosis.

Lower scores: Higher likelihood of functional recovery.



NIHSS Scores



MRS Scores

The Modified Rankin Scale (MRS) scores measure the degree of disability or dependence in daily
activities, with higher scores indicating more severe impairment.



Exploratory Data Analysis
How Clinical Factors Influence Stroke

Severity and Length of Stay



EDA 1



EDA 2

Length of Admission Days by Admission Unit



EDA 3

Length of Admission by Depression

Patients with depression

had longer and more

variable hospital stays,

suggesting mental health

may affect recovery



EDA 4

Diabetic patients had higher
median NIHSS scores across

all stroke locations



Methods



Research Question: How do a stroke patient’s pre-existing

conditions, lifestyle and demographic factors, caregiver

presence, and medication use influence their length of

hospital stay and discharge destination?

Research Question



Multiple Imputation by Chained Equation (MICE)

MICE imputes missing values based on the observed values multiple times to create
several complete datasets.

m = 100
For each variable with missing data:

It uses predictive models to fill in missing values in a way that reflects the
relationships between variables

Repeat for each variable (except response) and run the respective analysis

MICE



Goal 1: Predict Length of Hospital Stay

Method: Multiple Linear Regression (log-transformed response)

Predictors: Stroke severity (NIHSS, MRS), stroke characteristics, demographics,
comorbidities (e.g., diabetes, hypertension), medication use, caregiver status
Ran MICE and fit the full model on the 100 datasets, then pooled the results
Variable selection: Stepwise regression across 100 imputed datasets

Variables appearing 70% of the time were included in the final stepwise model

Methods 1



Hospital Expiration – Patient passed away.

Rehabilitation – Acute, subacute, or inpatient rehab for recovery.

Assisted Living & Skilled Nursing – Residential or 24/7 medical care.

Home-Based Care – With or without medical support.

Hospice & Other – End-of-life care or other locations.

Discharge Destinations



Methods 2

Goal 2: Predict Discharge Destination

Method: Classification Tree

Classes: 7 outcomes (e.g., home, rehab, hospice)

Steps:

Train-test split (80:20)

Fit the classification tree before imputation

Imputed 100 datasets and fit trees

10-fold cross-validation to avoid overfitting

Pruned trees by minimum deviance



Results



Final Stepwise Model

Results 1

Table 1: 
Regression Table
of Full Model



Final Stepwise Model

Results 1



Results 1

Model based on 100
imputed datasets.

Predictors appearing
70% of the time were

included
 (R² = 0.24).



Results 2

Length of Admission Days < 2.5

Admission Unit: ICU, Obs, Other

Subacute

Home No Needs

Home No Needs

Patients < 2.5 days →  Often discharged home with no
needs

Longer stays →  More likely to go to rehab, ICU, or hospice

Data: 382 stroke patients, split into training

(305) and test (77) sets

Variables included: Stroke severity, age, BMI,

diabetes, caregiver presence, smoking, etc.

Initial accuracy: 48.1% (pre-imputation)

100 trees were pruned (by deviance):

Mean accuracy: 50.8%

Best model (across 100 imputed datasets)

reached 57.1% accuracy 

Pruned Classification Tree



Conclusion

Insights Modeling Implications

NIHSS and MRS scores, along with
admission unit, were the strongest

predictors for length of hospital stay
Most patients were discharged home
with no needs, making it harder for
the model to accurately predict less

common outcomes

Used multiple linear regression
with multiple imputation and

stepwise selection
Applied a pruned classification
tree for discharge prediction

(best accuracy: 57.1%)
Prioritized interpretability over

complex models

Informs early identification of
patients likely to have longer stays

Supports targeted patient
recruitment for future stroke

research
Provides a foundation for improving

stroke care planning
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