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Abstract 

Artificial Intelligence (AI) and Big Data represent two of the most influential 

technological innovations in modern healthcare. Their application in nursing research 

goes beyond simple data analysis, offering predictive modeling, real-time clinical 

decision support, and advanced patient care optimization. Nursing, being the backbone 

of healthcare delivery, produces vast amounts of structured and unstructured data such 

as patient records, nurse–patient interactions, monitoring device outputs, and 

administrative logs. AI algorithms can detect hidden patterns, while Big Data platforms 

ensure scalability and efficiency in handling millions of records. Together, they provide 

new opportunities for nursing students, educators, and practitioners to enhance patient 

safety, reduce workload, and improve evidence-based practice. This study critically 

explores the roles, benefits, methodologies, and challenges of AI and Big Data in the 

domain of nursing research, while also presenting examples, calculations, and graphs 

to illustrate their impact on healthcare outcomes. 
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1. Introduction 

Nursing research is essential for advancing healthcare practices, improving 

patient outcomes, and ensuring the continuous professional growth of nurses. 

With the growing digitalization of healthcare, an unprecedented amount of data 

is generated every day from electronic health records, wearable devices, patient 

monitoring systems, and administrative platforms. Traditional methods of 

research often struggle to cope with the scale and complexity of this data. 

Artificial Intelligence (AI) and Big Data analytics emerge as powerful tools that 

can manage, analyze, and interpret these vast datasets with precision. AI 

involves machine learning, natural language processing, and predictive 

analytics that help nurses identify patterns and make informed decisions. Big 
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Data provides the infrastructure to store, process, and retrieve large volumes of 

heterogeneous data efficiently. 

The integration of these technologies in nursing research offers opportunities 

for predictive modeling of patient outcomes, personalized care planning, 

staffing optimization, and early detection of clinical risks. By applying AI and 

Big Data in nursing research, we can not only increase the accuracy of clinical 

decision-making but also reduce nurse burnout and enhance patient safety. 

This paper explores how AI and Big Data can be applied in nursing research, 

discusses specific methodologies, and provides illustrative examples of their 

impact on healthcare delivery. 

2. Background of the Study 
 

Nursing research has always been an essential part of advancing healthcare, but 

the rise of Artificial Intelligence (AI) and Big Data has created unprecedented 

opportunities. The digitalization of patient care, electronic health records, and 

sensor-based monitoring has shifted nursing research from manual data 

collection to computational, predictive, and automated systems. This 

background underscores the importance of adopting new technologies to 

address nurse shortages, workload, and patient safety concerns. 

3.  History 

The use of technology in nursing began with the adoption of basic computing 

systems in the 1980s, followed by the expansion of electronic health records 

(EHRs) in the 2000s. By 2010, hospitals increasingly relied on digital databases, 

and since 2015, machine learning and AI tools have been integrated into nursing 

workflows, ranging from patient monitoring to predictive modeling. Big Data 

analytics has further advanced these efforts by enabling population-level health 

insights. 

4.  Current Data and Statistics 
 

According to the World Health Organization (WHO), more than 27 million 

nurses worldwide represent the backbone of healthcare systems. In the United 

States alone, healthcare generates nearly 30% of the world’s data, with nursing 

contributing significantly. A 2023 survey by BMC Nursing reported that nearly 

46% of nurses in developed countries regularly interact with AI-based tools, 

while adoption in developing nations is below 20%. Healthcare Big Data is 

projected to grow at a rate of 36% annually between 2022–2030. 
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5.  Health-Related Percentages 

 

Nurse statistics reveal critical insights. For example, 60–70% of nurses rely on 

electronic health records in their daily work, while 25–30% use AI-powered 

clinical decision support systems (CDSS). In Germany, a 2024 survey reported 

that 58% of nurses felt AI improved efficiency, while only 15% reported 

concerns about replacement by technology. These statistics highlight the 

growing but uneven adoption of AI and Big Data in nursing research and 

practice. 

6.  Objectives 

   To explore the applications of Artificial Intelligence and Big Data in nursing 

research. 

   To identify the potential benefits of integrating AI and Big Data into 

evidence-based nursing practices. 

   To provide examples and case-based illustrations of AI-driven predictive 

modeling in patient care. 

   To analyze the methodological approaches suitable for incorporating AI and 

Big Data in nursing studies. 

   To highlight challenges, ethical concerns, and the future scope of AI and Big 

Data in nursing research. 

7.  Justification of the Study 

The justification for this study lies in the urgent need for innovation in nursing 

research. Nurses face challenges such as heavy workload, shortage of staff, and 

the need for precise, timely clinical decisions. The explosion of healthcare data 

demands advanced techniques beyond conventional analysis. AI and Big Data 

offer unique opportunities to reduce nurse burnout, improve patient monitoring, 

and deliver evidence-based care. 

For example, AI-powered tools can predict patient deterioration before visible 

symptoms appear, allowing nurses to intervene early. Big Data platforms can 

optimize staffing by analyzing workload trends, preventing overburden on 

healthcare staff. Similarly, predictive models can improve patient outcomes by 

highlighting risk factors for hospital-acquired infections, falls, or sepsis. 

Without adopting such modern tools, nursing research risks becoming outdated, 

and patient care outcomes may suffer. Thus, incorporating AI and Big Data into 

nursing research is not just an option but a necessity for the future of healthcare. 

8.  Methodology 

This study does not involve primary data collection from human participants. 

Instead, it relies on secondary data sources and simulated datasets. The study 
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population consists of published research articles (2018–2025), WHO and ICN 

nurse workforce reports, and hypothetical case data (100 simulated patient 

records for AI modeling and 10 nurse workload samples for burnout analysis). 

The period of study is defined between 2018 and 2025 to ensure inclusion of 

the latest digital health trends. 

Procedures of data collection involved systematic literature review, selection of 

relevant healthcare databases, and integration of statistical data from peer-

reviewed publications. Simulated data was created for demonstration of AI 

models and Big Data applications, ensuring ethical compliance and no 

involvement of real patients. 

Sample population – State clearly that the study does not involve primary 

human participants, but simulated datasets and secondary data (journals, 

hospital records, WHO/ICN reports) are used. 

Study population and period – Mention healthcare data and nurse statistics 

from 2018–2025 (as already written). 

Method and procedure of data collection – Secondary data collection from 

published journals, reports, healthcare datasets, simulated case data; AI 

modeling applied using hypothetical datasets for demonstration. 

Sample size (if simulated) – For example, 100 patients for AI sepsis 

prediction, 10 nurses for burnout dataset. 

Illustrative Examples included in the study: 

• A Patient Monitoring Table showing AI-based risk prediction for 

sepsis. 

• A Mathematical Calculation demonstrating AI accuracy. 

• A Bar Graph comparing AI vs. human prediction accuracy. 

• A Nursing Workload Table showing patient–nurse ratios and 

identifying overload days. 

These examples provide practical evidence of how AI and Big Data can be 

applied in real-world nursing scenarios. 

Example 1: Patient Monitoring (AI Risk Prediction) 
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Table : 1 AI Risk Prediction for Patient Monitoring 

Patient ID Age Heart 

Rate 

(bpm) 

Blood 

Pressure 

(mmHg) 

AI Risk 

Prediction 

(Sepsis %) 

Actual 

Outcome 

P001 65 110 150/90 75% Developed 

Sepsis 

P002 42 84 130/80 15% No Sepsis 

P003 71 120 160/100 82% Developed 

Sepsis 

P004 55 92 140/85 25% No Sepsis 

P005 68 105 155/95 70% Developed 

Sepsis 

Example 2: Mathematical Calculation – Accuracy of AI Model 

The methodology of this study integrates literature review, simulated datasets, 

and quantitative calculations to demonstrate how Artificial Intelligence (AI) and 

Big Data can be applied in nursing research. Both hypothetical patient records 

and nurse workload data are used to showcase predictive modeling, accuracy 

assessment, and risk evaluation. 

A. Sepsis Prediction Accuracy 

The AI model is tested on 100 patients. 

• True Positives (TP): 35 

• False Negatives (FN): 5 

• True Negatives (TN): 52 

• False Positives (FP): 8 

Formulas: 

• Sensitivity: 

    𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 =  
𝑇𝑃

𝑇𝑃+𝐹𝑛
=  

35

35+5
  X 100 = 87.5 % 

• Specificity: 

  𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 =  
𝑇𝑁

𝑇𝑁+𝐹𝑃
=  

52

52+8
  X 100 = 86.6 % 

• Accuracy: 

   𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
𝑇𝑃+𝑇𝑁

𝑇𝑜𝑡𝑎𝑙
=  

35+52

100
  X 100 = 87 % 
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Thus, the AI system demonstrates high diagnostic performance. 

B.  Nurse Workload Index Calculation 

The Workload Index is defined as: 

  𝑊𝑜𝑟𝑘𝑙𝑜𝑎𝑑 𝐼𝑛𝑑𝑒𝑥 =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑎𝑡𝑖𝑒𝑛𝑡𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑁𝑢𝑟𝑠𝑒𝑠
    

Table : 2 Calculation of Nurses Workload Index 

Day Patients Nurses Workload Index Safe/Unsafe 

Mon 120 20 6.0 Safe 

Tue 150 22 6.8 Unsafe 

Wed 100 18 5.5 Safe 

Thu 170 21 8.1 Unsafe 

Fri 140 19 7.4 Unsafe 

 

Interpretation: A safe workload index is ≤ 6. Hence, Tue, Thu, and Fri indicate 

unsafe nurse overload, requiring administrative intervention. 

C.  Predictive Risk Score (Weighted Average Model) 

AI combines Heart Rate (HR), Blood Pressure (BP), and Temperature 

(Temp) to compute a weighted risk score: 

Risk Score = 0.4 (HR) + 0.35 (BP) + 0.25 (Temp) 

If normalized scores are HR = 0.8, BP = 0.7, Temp = 0.9: 

Risk Score = 0.4 (0.8) + 0.35 (0.7) + 0.25 (0.9) = 0.79 

This indicates a 79% risk probability, classifying the patient as high priority. 

D.  AI Model Evaluation Using ROC Curve 

The Receiver Operating Characteristic (ROC) curve plots Sensitivity vs. 1 – 

Specificity. 

• An Area Under Curve (AUC) closer to 1.0 means excellent AI 

performance. 

• Example: AUC = 0.90 indicates strong predictive power, whereas AUC 

= 0.50 means no better than random guessing. 
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Example 3: Graph – AI vs. Human Prediction 

The following graph compares prediction accuracy of AI and human nurses in 

detecting sepsis: 

 

Pic. 1. AI vs. Human Prediction 

Example 4: Big Data Analysis – Nursing Workload 

Table : 3 Nursing Workload analysis through Big Data 

Day Number of 

Patients 

Nurses Available Workload Index 

(Patients/Nurse) 

Mon 120 20 6.0 

Tue 150 22 6.8 

Wed 100 18 5.5 

Thu 170 21 8.1 

Fri 140 19 7.4 

Sat 90 15 6.0 

Sun 110 16 6.9 

If the safe workload index is ≤ 6, then Thursday (8.1), Friday (7.4), and Sunday 

(6.9) indicate nurse overload. Big Data analytics can automatically flag such 

overload days, helping administrators adjust staffing. 

Example: Predicting Nurse Burnout with Python 

Sample Dataset (for demonstration) 

 



 

29 

 

Interdisciplinary Journal of Health, Environment and Computation 

ISSN Online: 3108-1444 Vol.: 1, No.: 1 (July – September) 2025. PP. : 22-33 

 
Table : 4 Collected data from 10 nurses: 

Nurse_ID Hours_Worked 
Patients_Per_

Day 

Stress_Level (1–

10) 

Burnout (Yes=1, 

No=0) 

001 40 5 3 0 

002 55 9 8 1 

003 50 7 7 1 

004 38 4 2 0 

005 60 10 9 1 

006 45 6 5 0 

007 70 12 10 1 

008 42 5 4 0 

009 65 11 9 1 

010 48 6 6 0 

Calculation using Python Code 

# Import libraries 

import pandas as pd 

from sklearn.model_selection import train_test_split 

from sklearn.linear_model import LogisticRegression 

from sklearn.metrics import accuracy_score 

# Sample data 

data = { 

    "Hours_Worked": [40, 55, 50, 38, 60, 45, 70, 42, 65, 48], 

    "Patients_Per_Day": [5, 9, 7, 4, 10, 6, 12, 5, 11, 6], 

    "Stress_Level": [3, 8, 7, 2, 9, 5, 10, 4, 9, 6], 

    "Burnout": [0, 1, 1, 0, 1, 0, 1, 0, 1, 0] 

} 

 

# Convert to DataFrame 

df = pd.DataFrame(data) 

# Define features (x) and target (y) 
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x = df[["Hours_Worked", "Patients_Per_Day", "Stress_Level"]] 

y = df["Burnout"] 

# Split into training and testing 

x_train, x_test, y_train, y_test = train_test_split(x, y, test_size=0.3, 

random_state=42) 

# Train Logistic Regression model 

model = LogisticRegression() 

model.fit(x_train, y_train) 

# Predictions 

y_pred = model.predict(x_test) 

# Accuracy 

accuracy = accuracy_score(y_test, y_pred) 

print("Model Accuracy:", accuracy) 

9.  Results and Discussion 

I.   Application of AI in Nursing Research 

AI is increasingly applied in nursing research to support predictive analytics, 

natural language processing (NLP), and clinical decision-making. 

- Predictive Analytics: AI algorithms can predict the likelihood of hospital 

readmissions, sepsis, or pressure ulcers. 

- Clinical Decision Support Systems (CDSS): AI-based CDSS assists nurses by 

providing real-time suggestions for patient care. 

- Robotic Assistance: AI-driven robots assist with routine tasks such as 

medication delivery. 

- Text and Data Mining: AI-powered NLP tools analyze clinical notes and 

research literature. 

II.  Application of Big Data in Nursing Research 

Big Data enables the integration and analysis of massive datasets from EHRs, 

wearable devices, and patient registries. 

- Evidence-Based Nursing: Identifying best practices and standardizing 

interventions. 

- Population Health Management: Studying health trends across populations. 
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- Workforce Optimization: Managing staffing levels and predicting peak 

workload times. 

- Personalized Care: Supporting precision nursing through genetic and lifestyle 

data. 

III. Combined Impact of AI and Big Data 

When integrated, AI and Big Data create powerful research tools. AI algorithms 

thrive on large datasets, and Big Data provides exactly that. 

- AI processes data from millions of patient records to predict disease outbreaks. 

- Predictive models for chronic illnesses like diabetes and hypertension. 

- Data visualization tools help nurses interpret complex datasets quickly. 

IV. Challenges and Ethical Considerations 

- Data Privacy: Concerns about confidentiality. 

- Bias in AI Algorithms: Risks of unrepresentative data. 

- Technical Expertise: Lack of training among nurses. 

- Cost: High financial investment. 

- Ethical Dilemmas: Issues of autonomy and informed consent. 

V. Future Prospects 

Integration of AI and Big Data in nursing research is still in early stages, 

especially in developing countries. Training programs should include AI and 

data analytics. Collaboration among nurses, data scientists, and policymakers is 

essential. 

10.  Conclusion 

In conclusion, Artificial Intelligence and Big Data hold transformative potential 

in nursing research. Their integration enables predictive modeling, efficient 

workload management, and evidence-based decision-making. By enhancing the 

capacity of nurses to deliver safe and effective care, these technologies can 

improve patient outcomes while reducing the burden on healthcare workers. 

However, ethical issues such as data security, patient consent, and algorithmic 

fairness must be addressed before widespread adoption. Future research should 

focus on developing nurse-friendly AI interfaces, incorporating multilingual 

data analysis for diverse patient populations, and building collaborative 

frameworks that empower nurses to take a leading role in digital healthcare 

transformation. 
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