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Background: Cardiovascular disease burden

40 %

Deaths by cause, males, latest available, Europe

Capillary network is 600 km

NCVI → Ageing + brain health

Cerebral hypoperfusion is 
implicated in cerebrovascular & 
neurodegenerative diseases



Methods: Active Stand and BP and HR 

Continuous Beat-to-Beat Blood Pressure Plethysmography
• Device: Finometer MIDI device (Finapres Medical Systems BV, 
      Amsterdam, The Netherlands)

• Dynamic continuous measures SBP, DBP, MAP and HR in response to 
physiological challenge

• Consensus OH - ↓ ≥20mmHG SBP or ↓ ≥20mmHG SBP  within 3 mins

• Sample rate (200Hz)

• More expensive than oscillometric methods (€25k / $27.3k ex VAT)

• Requires some training

• N = 4,899 (W1) and N = 3538 (W3)



Methods: Active Stand and Cerebral Oxygenation
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Near Infrared Spectroscopy (NIRS)

• Device:  Portalite  (Artinis Medical Systems, Zetten, Netherlands)

• Dynamic continuous measures or cerebral O2Hb, HHb and TSI in response 
to physiological challenge

• Measures O2Hb and HHb concentrations ~2cm below the scalp

• Absolute Tissue Saturation Index (%TSI) measured using spatial resolved 
spectroscopy (SRS)

• High sample rate (50Hz)

• Relatively inexpensive (€9k / $9.9k ex VAT)

• Requires minimal training to use

• N = 2,906 (W3)



Active Stand Protocol

‘Rest’ - Participants laid supine 
for ~10 minutes
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Active Stand Protocol

‘Rest’ - Participants laid supine 
for ~10 minutes

‘Challenge’ - Participants asked 
to stand (unassisted) as fast as 
possible

‘Recovery’ - Participants 
remained standing for 3 minutes



Results: Active Stand - BP and HR Respoonse

Rest Challenge Recovery



Results: Active Stand - BP and HR Response



Results: Active Stand – Cerebral Oxygenation (%TSI)

Rest Challenge Recovery



Results: Active Stand – TSI Response



Results: Active Stand - BP and HR Response



Conclusions: Active Stand – BP, HR and TSI Response

Active Stand – BP Response and Cerebral Oxygenation

• Dynamic measures in response to physiological challenge

• Tolerated and validated in large number of older adults

• Measures show increasing variability and poorer responses with advancing age.

• Some sex differences also in evidence.

• BP responses associated with falls, frailty, sarcopenia, depression, cognitive decline, 
and mortality

• Cerebral oxygenation (TSI response) associated with falls, frailty, atrial fibrillation, 
antihypertensive meds, obesity and depression. 
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