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Definition

Time series analysis is a statistical technique that analyzes time-ordered data (temporal) points to extract 
meaningful statistics and other characteristics. It’s widely used across various sectors like finance, 
meteorology, and particularly medical and healthcare.



Medical Time Series Analysis & Applications

Medical time series data, generated from continuous monitoring of patient health metrics, holds 
immense potential for transforming healthcare. However, leveraging this data effectively involves 
navigating complex challenges including data variability, privacy concerns, and regulatory compliance.

1. Disease Progression Monitoring: Continuous monitoring devices using AI can analyze the progression 
of chronic diseases in real-time, allowing for timely interventions.
2. Predictive Analytics in Patient Care: AI models predict potential health events by analyzing patterns 
from historical data, facilitating preemptive medical actions which can save lives.
3. Personalized Medicine: AI-driven analysis helps in tailoring treatment plans to individual patient 
profiles based on their unique time series data.



Challenges in Medical Time Series

1) Data Complexity and Variability: is derived from a global population that exceeds 8 billion individuals, 
each with unique physiological and medical profiles. This variability introduces significant complexity in 
data analysis:

• Heterogeneity: Data collected from different individuals under various conditions can be highly 
heterogeneous, complicating the task of creating uniform models.
• Scale: The sheer volume of data generated continuously from health monitoring devices challenges 
existing computational resources and analytical methods.



Challenges in Medical Time Series

2) Privacy Concerns: The sensitivity of personal health data mandates stringent privacy protections, which are 
legally enforced by regulations like the EU AI Act [1]. These concerns present several challenges:
• Data Security: Ensuring that all data storage and processing mechanisms are secure against breaches and 
unauthorized access is crucial and often requires sophisticated encryption and access control measures.
• Compliance: Adhering to international privacy laws such as GDPR in Europe, which requires that data not 
only be protected but also that patients have rights over their data, including the right to be forgotten.



Challenges in Medical Time Series

3) Regulatory Compliance: The application of AI in healthcare, particularly in diagnostics, is heavily regulated. 
Ensuring that AI systems comply with these regulations is a significant challenge:
• Standards Alignment: AI models must align with the high standards of accuracy, reliability, and safety set by 
regulatory bodies such as the FDA in the USA and Health Canada. This often requires extensive validation and 
testing phases, slowing down the implementation process.
• Interpretability: AI systems must not only be effective but also interpretable, meaning that healthcare 
providers must be able to understand and justify the AI’s decision-making process, particularly in critical care 
scenarios.



Challenges in Medical Time Series

4) Interpretation of Results: The interpretation of AI-generated results from medical time series data must 
be precise and reliable, as incorrect interpretations can lead to misdiagnoses and inappropriate 
treatments:
• Diagnostic Accuracy: Ensuring that AI tools provide accurate diagnoses that match or exceed the 
standards of human healthcare providers remains a challenge.
• Integration into Clinical Workflows: Even when AI tools are accurate, integrating their use into existing 
clinical workflows without disrupting standard care practices requires careful planning and training.



Machine Learning x Biomedical

❑ MACHINE LEARNING & MEDICINE/HEALTHCARE/BIO-SCIENCE 



Machine Learning x Biomedical Science

❑ MACHINE LEARNING CAN TRANSFORM MEDICINE & HEALTHCARE

1. deliver precision medicine at the patient level 
2. understand the basis and trajectories of health and disease 
3. empower healthcare professionals and patients 
4. inform and improve clinical pathways, better utilize resources & reduce costs 
5. transform population health and public health policy 
6. enable new discoveries – clinical, therapeutics



Machine Learning x Biomedical Science



The Usage of ML in Biomedical Science

❑ THE “AUGMENTED” CLINICIAN, RESEARCHER, PATIENT

Machine learning
…can’t do medicine!
...can provide interpretable, trustworthy, actionable information!



Integrated Clinical Decision Ecosystem using ML

❑ An integrated clinical decision support ecosystem using machine learning to provide patient-level 
recommendations and support



Time-series in Healthcare: Multi-faceted Problem



Time-series in Healthcare: Multi-faceted Problem



Healthcare Time Series Data - Unique Challenges



Healthcare Time Series Data - Unique Challenges

• Build disease progression models
➢ Understand and model carefully the available data!

• Learn the model parameters from available EHR data (Training time)
• Issue dynamic forecasts for the patient at hand (Test time/Run-time)
• Unravel new understanding of disease progression
➢ Population
➢ Sub-groups of patients
➢ Personalized



Healthcare Time Series Data - Unique Challenges

❑ Motivation: How should we group patients?



Healthcare Time Series Data - Unique Challenges

❑ How can we detect disease early?



Healthcare Time Series Data - Unique Challenges

❑ Individualized treatment effects over time



Healthcare Time Series Data - Unique Challenges

❑ Individualized treatment effects over time



Healthcare Time Series Data - Unique Challenges

❑ Healthcare data: not easy to access



Healthcare Time Series Data - Unique Challenges

❑ De-identified data vs synthetic data



Healthcare Time Series Data - Unique Challenges

❑ Time-series generation



Conclusion

❑ NEW FRONTIERS: HEALTHCARE PROBLEMS (AND MODELS) ARE INTERCONNECTED
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❑ NEW FRONTIERS: HEALTHCARE PROBLEMS (AND MODELS) ARE INTERCONNECTED
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Introduction

- Date: the date of record

- Country/Region: the country/region of record

- WHO region: which the WHO region that record located in



Introduction

- Confirmed: how many covid-diagnosed cases in total 

- Deaths: number of deaths in the confirmed cases

- Recovered: number of recovered people in the confirmed cases

- Active: number of people who still positive with covid in the confirmed cases

=> Comfirmed = Deaths + Recovered + Active



Introduction

- New cases: how many new covid-diagnosed cases

- New deaths: number of new deaths in the confirmed cases

- New recovered: number of new recovered people in the confirmed cases

 New cases = Confirmed(t) – Confirmed(t – 1)

     New deaths = Deaths(t) – Deaths(t – 1)

     New recovered = Recovered(t) – Recovered(t – 1)



Introduction

- Number of records: 35156 samples

- Number of country/regions: 187 samples

- Date: 22/01/2020 – 27/07/2020



Introduction

- Number of records: 188 samples

- Date: 22/01/2020 – 27/07/2020



Introduction

- Number of records: 188 samples

- Date: 22/01/2020 – 27/07/2020



Preprocessing

- Convert tabular into the dataset including n continuous records and the 

output as the n + 1 record 



Preprocessing

- Split dataset into train set and test set



Training

- Initialize the model

- Fit the train set into the model



Testing

- Predict the test set and evaluate using metrics



Diabete Classification
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Introduction

- Pregnancies: To express the Number of pregnancies

- Glucose: To express the Glucose level in blood

- BloodPressure: To express the Blood pressure measurement



Introduction

- SkinThickness: To express the thickness of the skin 

- Insulin: To express the Insulin level in blood 

- BMI: To express the Body mass index



Introduction

- DiabetesPedigreeFunction: To express the Diabetes percentage 

- Age: To express the age 

- Outcome: To express the final result 1 is Yes and 0 is No



Introduction

Outcome:

- 0: 500 samples

- 1: 268 samples



Function



Function



Introduction



Checking values



Checking values



Checking values



Preprocessing

- Convert data into the attributes(X) and labels(Y - Outcome) 

- Split dataset into train set and test set



Training

- Initialize the model

- Fit the train set into the model



Testing

- Predict the test set and evaluate using metrics



Testing

- Visualize the weights of 

attributes of model



Questions

?
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