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The table lists the features we used. 

According to the ranking returned by 

the trained Random Forest, the most 

important ones are:

★ Fall history score

★ Anti-depressant

★ Urinary incontinence

★ Anxiolytic

★ Anti-hypertensive
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INTRODUCTION

Falls among older adults are a significant 
concern, causing over 200,000 
hospitalisations annually and costing the 
UK an estimated £4.4 billion each year.

Cera Care is a UK company which 
provides home care to adult people. As 
part of its tech-supported services, Cera 
Care collects real-time data from 
in-person interviews, daily visits, 
medication history, personalised 
questionnaires and carer assessments.

OBJECTIVE

This initiative aims to provide a 
proactive approach to fall prevention 
using real-time data collected by 
Cera Care.

Specifically, this study evaluates the 
capability to develop and implement 
a Machine Learning tool to forecast 
falls among older adults with high 
accuracy, thereby enhancing patient 
safety, improving health outcomes, 
and reducing healthcare costs.

METHOD

Cera Care developed a Machine Learning (ML) model to predict falls 7 
days in advance. The model uses features related to service users’ 
demographics, health conditions, medications and lifestyle, along with 
individual components from a Fall Risk Assessment Tool (FRAT). 

Features were extracted from Cera Care’s unique database, which 
includes digital care plans, daily visit reports, and electronic 
medication records (eMAR).

The selected ML model was a Random Forest trained over data 
collected across 4 months. The validation and test sets included data 
points from 2 days (a month far apart from each other).

RESULTS

The Random Forest model, tuned through cross-validation, 
achieved 83% accuracy and 61% recall in forecasting falls 
within the next 7 days. That is: on average, on a given day, we 
are able to predict 61% of actual falls happening in the next 7 
days. Thanks to this technology, we are able to prioritise 
high-risk patients to receive a preventive intervention.

CONCLUSIONS

Cera Care’s tech-driven approach to home care allows the collection of real world data from its adult 
population, which mostly consists of people aged over 60. Thanks to the high collection frequency and the large 
sample size of the collected data, Cera Care was able to develop a predictive model to reliably forecast falls 7 
days in advance. 
This study showcases how technology and, in particular AI, could significantly enhance the quality and safety of 
care for older adults by enabling timely interventions to predict and prevent falls.

By raising awareness of AI benefits in healthcare, Cera Care aims to encourage broader adoption of similar 
technologies across national and private health and social care providers, promoting predictive, preventive, and 
patient-centred care through personalised, condition-specific predict and prevent initiatives.
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Features Data source

Age User’s Profile

Ethnicity User’s Profile

Time of the year
Month, Quarter, Season

Visit reports

Fall history within last 6 months Visit reports

Health conditions 
Alzheimer’s, Parkinson’s, Arthritis, Anaemia, Dementia, Diabetes, 
Depression, Heart Disease, Hypotension, UTI, Osteoporosis

Care plan

Number of health conditions Care plan

Fall risk medications
Anticoagulant, Anticonvulsant, Antihypertensive, Antipsychotic, 
Anxiolytic, Antidepressant, Diuretic, Hypnotic, Opioid, 
Psychotropic

eMAR

Number of fall risk medications eMAR

Health procedures history
Bone marrow transplant, Lung transplant

Care plan

Lifestyle
Alcoholic

Care plan

Lifestyle
Poor diet the day before, Poor hydration the day before

Visit reports

Use of walking aids Care plan

Number of tethering care equipment
such as IV infusion, chest tube, catheter, SCD

Care plan

Urinary incontinence Care plan

Cognition Issues
Mental instability, Confusion, Dizziness, Visual impairment, 
Hearing loss

Care plan

Number of cognition issues Care plan

Mobility score
Requires assistance for transfer/ambulation, Unsteady gait, Visual 
or auditory impairment

Care plan

Sleep problems in last 3 days Visit reports

Precision-Recall curve of the tuned ML model.
The curve is drawn by computing precision and recall for different 
classification thresholds. Precision = proportion of model's positive 
classifications that are actually positive. Recall = proportion of actual 
positives that are classified correctly as positives. 

1 Water Ln. 
London, NW1 8NZ

ROC curve of the tuned ML model.
The curve is drawn by computing True Positive Rate (TPR) 
and False Positive Rate (FPR) for different classification 
thresholds. TPR = recall. FPR = proportion of actual 
negatives that were classified incorrectly as positives.
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