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Predictive Algorithms
for Health and Wellbeing

• The NEW Human – and the algorithms for health and wellbeing
• or our Digital Twin
• or my Personal Digital Life Coach
• or the New Era of Digital Health
• or Wearables, Algorithms and Digital Health

• and I’ve been working on this since 2016 (or maybe earlier)

• Nuno M. Garcia · FCUL · IBEB · FCiências.ID
• nmgarcia@ciencias.ulisboa.pt



Yesterday ... And today

• Healthcare is mostly reactive and centred in the disease
• We need to step ahead and achieve anticipation and a 

healthcare continuum
• Shift the focus to the preservation of health rather and predict 

disease, rather than diagnosis and treatment
• It’s easier to predict and/or prevent than to diagnose and treat



Problem
we only measure when we want to diagnose

• Sparse clinical data
• Late diagnostics
• And the need to have continuos data flows

• Answer: 5P Digital Health
• Preventive, Personalized, 

Participative, Precision, Predictive.



• A Human that is more conscious on the health processes
• Health as a personal, balanced, continuous process
• Wearables + Algorithms + Data 

     = 5P Digital Health
• Health management becomes anticipation
• Continuous recording: heart rate, sleep, stress, movement, 

voice, …
• The body becomes the data source



Some examples



“Timed Up and Go (TUG)” test
(Sandra Reis, Virginie Felizardo)

Accumulation of specific changes over the person’s life, which is 
associated with and/or responsible for increased susceptibility to 
diseases or even death.

8

Difficulties

Decreased ability

Adjustment to the 
needs

Relatives;
Health 

professionals;

Quality of life
Greater comfort;
Longevity of life;



Methodology

4  EMG sensors 1 acl triaxial sensor bioplux 9

Figura 5 Location of sensors: Accelerometer and Electromyography

Figure 6 Wireless physiological data acquisition system bioPlux 



Methodology

10
Figure 8 EMG sensors: A - Biceps Femoris B Retus Femoris C - retus
abdominis D – Lumbar Iliocostalis .

Figure 7 Implementation of the TUG test: a) a participant sitting for start the 
test; b) and c) the participant in the walking phase of the TUG and d) the 
participant back to the starting location. 



Data Analisys and Processing

Triaxial-Accelerometer

11Figure 9 Participant data of Vector magnitude (yellow) and Root Mean Square of Vector magnitude (black) during TUG test.



• Current researg
• How can we estimate the ovulation period using just a smartphone?

• Research team: 
MSc Sofia Santos, Prof.s Nuno Pombo, Nuno Garcia, Kristina Drusany Staric

12



13



14

• Previous research
• To assess metrics of self similarity on ICU patients

• Challenge: to be able to predict the vital outcome
• Research team: 

Prof.s Miguel Castelo-Branco, Nuno Garcia, Nuno Pombo, MSc MD Márcio Rodrigues
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• Current research
• To predict Hypoglycemia events

• Challenge: to be able to predict critical events in diabetic patients
• Research team: 

Prof.s Nuno Garcia, Nuno Pombo, Imen Megdiche, Sandeep, Virginie Felizardo
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• Prediction of hypoglycemia events
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• Current research
• Assessment of features in lactating women’s breasts

• Challenge: to overcome psychologic barriers (first time moms) by creation of a tool that 
gives a concrete metric
• Research team: 

Prof.s Martinez de Oliveira, Ana Gouveia, Nuno Pombo, Nuno Garcia, Nurse Marta Soares
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• What we do now:
• Examin, measure and decide (and treat)

• Future: 
• Examin, measure, correlate, process, self-compare, cross-compare, test 

hipohteiss with digital twin, and only after, we decide

Quantifiable/ precision as SOP
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From Biosignals to Clinical Decisions – 
what we have done, and what must we do?

1st example (TUG) we can use our measurements to feed precision healthcare
2nd example (Voice) we have powerful biosignals that we don’t even take the time 

to properly assess
3rd example (ICU) even when we measure, sometimes we don’t know what to do 

with the measurements we have, and focus on the tree but miss the forest
4th example (diabetes) for complex problems, we need to consider complex data 

sources
5th example (breast) when we measure, we can find unexplainable findings.
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From Biosignals to Clinical Decisions – 
what we have done, and what must we do?

• We mostly focus on pre-XXth century concerns – to treat
• We need to switch focus from diagnosis to prediction

• For the vast majority of cases, we only measure when we suspect 
something has gone wrong
• We give up too soon on handling complex problems, but these also have a 

solution (only may not know what it is yet)

• We need to measure more – to be healthy has different meanings for each 
one of us, and at different times in our lives
• We need to learn to measure health, not disease

1st example (TUG) we can use our measurements to feed precision healthcare
2nd example (Voice) we have powerful biosignals that we don’t even take the time to properly assess
3rd example (ICU) even when we measure, sometimes we don’t know what to do with the measurements we have, and focus on the tree but miss 

the forest
4th example (diabetes) for complex problems, we need to consider complex data sources
5th example (breast) when we measure, we can find unexplainable findings.



27

Questions ?
Nuno M Garcia

nmgarcia@ciencias.ulisboa.pt

 


