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BMDS7010 Supplement
Fifty examples of how machine learning has been useful in health and care.

Disease Diagnosis: Machine learning algorithms assist in diagnosing various diseases,
including cancer, diabetes, heart conditions, infectious diseases, and neurological
disorders.

Medical Image Analysis: Machine learning models analyse medical images such as X-
rays, MRIs, CT scans, mammograms, and histopathology slides to detect abnormalities,
assist in early diagnosis, and improve radiologists' accuracy.

Predictive Analytics: Machine learning algorithms predict disease progression, patient
outcomes, and identify individuals at higher risk of developing certain conditions,
allowing for proactive interventions and personalized care.

Electronic Health Record (EHR) Analysis: Machine learning extracts insights from EHRs,
including identifying patterns, predicting disease trends, improving clinical decision-
making, and optimizing resource allocation.

Drug Discovery: Machine learning is used in drug discovery processes to analyse vast
datasets, identify potential drug candidates, optimize drug design, and predict their
effectiveness and safety profiles.

Precision Medicine: Machine learning helps identify biomarkers and genetic variations
that influence disease susceptibility, drug response, and treatment outcomes, facilitating
personalized and targeted medical interventions.

Health Monitoring and Wearable Devices: Machine learning algorithms analyse data
from wearable devices and remote monitoring systems to track health parameters, detect
anomalies, and provide real-time insights for early intervention.

Disease Prognosis: Machine learning models predict disease progression and patient
outcomes, enabling healthcare providers to plan appropriate treatment strategies and
allocate resources efficiently.

Medical Chatbots: Machine learning-powered chatbots provide personalized healthcare
information, answer medical questions, offer basic triage services, and assist in
appointment scheduling, improving access to healthcare and reducing the burden on
healthcare systems.

Health Risk Assessment: Machine learning algorithms analyse various factors like
demographics, lifestyle, and medical history to assess an individual's health risks, enabling
targeted preventive measures and interventions.

Health Behaviour Analysis: Machine learning models analyse patient behaviour
patterns and social determinants of health to gain insights into factors influencing health-
related behaviours and develop targeted interventions.

Genomic Analysis: Machine learning algorithms analyse genomic data to identify
disease-causing genetic variations, predict disease risk, and inform precision medicine
approaches.
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Medical Research: Machine learning aids in analysing large-scale medical research data,
identifying patterns, discovering new insights, and accelerating discoveries in fields like
genomics, proteomics, and epidemiology.

Clinical Decision Support: Machine learning models provide decision support to
healthcare providers by suggesting treatment plans, identifying drug interactions, alerting
about potential adverse events, and aiding in clinical reasoning.

Patient Monitoring and Early Warning Systems: Machine learning algorithms monitor
patient data in real-time, detect anomalies, issue early warnings for deteriorating
conditions, and facilitate timely interventions.

Telemedicine: Machine learning helps in telemedicine applications by enabling remote
diagnostics, remote patient monitoring, and virtual consultations, improving access to
healthcare for remote and underserved areas.

Medical Fraud Detection: Machine learning algorithms analyse healthcare billing and
claims data to identify fraudulent activities, leading to improved fraud detection and
prevention.

Medical Imaging Segmentation: Machine learning techniques segment medical images
into different regions or organs, assisting in treatment planning, radiation therapy, and
surgical interventions.

Automated Radiology Report Generation: Machine learning algorithms automatically
generate radiology reports based on image analysis, reducing the burden on radiologists
and improving reporting efficiency.

Natural Language Processing (NLP) for Medical Texts: Machine learning-powered NLP
models extract information from medical literature, research articles, clinical notes, and
assist in literature review, evidence-based medicine, and clinical decision-making.

Automated Triage Systems: Machine learning algorithms triage patient cases based on
symptoms, medical history, and severity, assisting in prioritizing care and reducing
waiting times in emergency departments.

Disease Outbreak Prediction: Machine learning models analyse epidemiological data,
social media feeds, and other relevant sources to predict disease outbreaks, enabling
early response and containment strategies.

Intensive Care Unit (ICU) Monitoring: Machine learning algorithms analyse ICU patient
data to predict deterioration, monitor vital signs, detect sepsis, and assist in early
intervention and critical care management.

Surgical Robotics: Machine learning algorithms enable precise and automated surgical
interventions, such as robot-assisted surgery, improving surgical outcomes and reducing
invasiveness.

Rehabilitation and Physical Therapy: Machine learning models assist in designing
personalized rehabilitation programs, monitoring progress, and providing feedback to
patients, enhancing recovery outcomes.
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Medical Data Security: Machine learning helps in detecting and preventing security
breaches, identifying anomalous behaviours, and safeguarding patient data and privacy
in healthcare systems.

Radiomics and Radiogenomics: Machine learning analyses imaging data along with
genomic information to identify imaging biomarkers and predict treatment response,
aiding in personalized medicine.

Medication Adherence: Machine learning algorithms analyse patient data and behaviour
patterns to predict medication adherence, identify non-compliance, and develop
interventions for improved adherence rates.

Clinical Trial Optimization: Machine learning assists in patient recruitment, trial design,
monitoring adverse events, and predicting patient response, improving the efficiency and
success of clinical trials.

Health Resource Allocation: Machine learning algorithms help optimize resource
allocation in healthcare systems by predicting patient inflow, hospital bed occupancy, and
demand for medical services.

Remote Patient Monitoring for Chronic Diseases: Machine learning-powered remote
monitoring systems track vital signs, symptoms, and disease progression in patients with
chronic conditions, enabling proactive interventions and reducing hospitalizations.

Radiology Workflow Optimization: Machine learning algorithms optimize radiology
workflows by automating repetitive tasks, prioritizing urgent cases, and streamlining
image interpretation, improving efficiency and turnaround times.

Public Health Surveillance: Machine learning models analyse public health data, social
media feeds, and sensor data to detect disease outbreaks, monitor population health
trends, and inform public health interventions.

Medical Billing and Coding: Machine learning algorithms automate medical coding and
billing processes, reducing errors, improving accuracy, and optimizing revenue cycle
management.

Health Chatbots for Mental Health: Machine learning-powered chatbots provide
mental health support, offer counselling, and assist in early detection of mental health
conditions, promoting mental well-being.

Medication Safety: Machine learning algorithms analyse patient data, drug interactions,
and adverse event reports to identify potential medication errors, enhance medication
safety, and reduce adverse drug events.

Remote Monitoring for Elderly Care: Machine learning-powered monitoring systems
track the activities of the elderly, detect falls, provide reminders for medication, and assist
in maintaining independent living.

Electronic Prescription Systems: Machine learning assists in intelligent electronic
prescribing, suggesting appropriate medications, dosages, and alerting about potential
drug interactions or allergies.
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Sleep Disorders: Machine learning algorithms analyse sleep patterns and data from sleep
monitoring devices to diagnose sleep disorders, such as sleep apnea or insomnia, and
guide treatment planning.

Health Data Analytics: Machine learning techniques analyse large-scale health datasets
to identify trends, patterns, and correlations, informing public health policies, research
studies, and healthcare strategies.

Remote Sensing for Environmental Health: Machine learning models analyse
environmental sensor data, satellite imagery, and other sources to monitor air quality,
water contamination, and environmental health risks.

Prosthetics and Assistive Devices: Machine learning algorithms enable advanced
control of prosthetic limbs and assistive devices, restoring mobility and independence for
individuals with limb loss or disabilities.

Early Autism Detection: Machine learning models analyse behavioural data, speech
patterns, and other indicators to assist in early detection of autism spectrum disorders,
enabling early interventions and support.

Radiology Quality Assurance: Machine learning algorithms analyse radiology images to
detect image quality issues, artifacts, and ensure adherence to imaging protocols,
improving diagnostic accuracy.

Medical Data Integration: Machine learning techniques help integrate and analyse
diverse medical data sources, such as EHRs, wearable devices, and genetic data, for a
comprehensive understanding of patient health.

Predictive Maintenance in Medical Equipment: Machine learning models analyse
equipment sensor data to predict equipment failure, schedule maintenance, and prevent
disruptions in medical operations.

Rehabilitation Robotics: Machine learning algorithms control robotic devices used in
rehabilitation therapies, providing personalized and adaptive assistance for motor
recovery.

Early Detection of Retinal Diseases: Machine learning algorithms analyse retinal images
to detect signs of retinal diseases, such as diabetic retinopathy and age-related macular
degeneration, enabling early intervention and treatment.

Drug Adverse Event Detection: Machine learning techniques analyse electronic health
records, social media, and drug safety databases to detect and monitor adverse drug
events, supporting pharmacovigilance efforts.

Health Insurance Fraud Detection: Machine learning algorithms analyse health
insurance claims data to identify patterns of fraudulent claims, leading to improved fraud
detection and prevention in the insurance industry.

One for luck: Software-assisted Process Automation (sometimes call robotic PA)~
screen scraping and software-driven data transcription from non-interoperable system A
to non-interoperable system B — “saves typing for seven hours a day” - has significant
benefits in EDs (ambulance handovers) and any referral/handoff setting.



