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BPV and Health Outcomes
Health Outcome Findings References

Neurological and

cardiovascular events

Higher systolic BPV represents strong predictor of stroke and vascular events/mortality,

independent of mean systolic BP and baseline risk of cardiovascular events

Mehlum et al., 2018; Rothwell

et al., 2010b; Tai et al., 2015

Structural heart changes Left ventricular hypertrophy and systolic dysfunction are cardiac dysfunction typical of aging,

associated with higher 24-h BPV

Irigoyen et al., 2016

Structural brain changes Systolic BPV constitutes contributing factor to lower hippocampal volume, cerebral

microbleeds, cortical infarcts and white matter hyperintensities,

Havlik et al., 2002; van

Middelaar et al., 2019

Cognitive Impairment and

Dementia

Low scores in cognitive tests have been found in older adults with high BPV, which is also

related to increased risk of incident dementia. The latter is also increased by orthostatic

hypotension and fluctuations in postural systolic BP

Alpérovitch et al., 2014; Ma et

al., 2021; Rouch et al., 2020a,

2020b

Metabolic disorders Systolic BPV accelerates development of pre-diabetes/diabetes in overweight or obese adults Joshipura et al., 2018

Kidney disease Subjects with higher systolic BPV show increased micro-albuminuria, progression of kidney

disease and renal arteriosclerosis

Kawai et al., 2012

Sarcopenia CV of systolic BP, rather than average systolic BP, is associated with sarcopenia in older

patients with diabetes

Hashimoto et al., 2018

Hip fracture CV of systolic BP constitutes a predictor of hip fracture in patients aged ≥ 50 years suffering

from diabetes; VIM is independently associated with fracture incidence

Li et al., 2019; Yoo et al., 2021

Frailty Higher visit-to-visit BPV is associated with risk of incident frailty in community dwelling

patients aged ≥70 years

Rouch et al., 2021

Bencivenga et al. Ageing Res. Rev., 2022
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Rouch et al. Hypertension, 2020
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Bencivenga et al. Ageing Res. Rev., 2022

Mechanisms linking BPV and aging
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ESH/ERA/ISH Guidelines, 2023

Guidelines for the management of arterial hypertension

ESC/ESH Guidelines, 2018
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WHO Clinical Consortium on Healthy Ageing 2017

Cesari et al. J Gerontol A Biol Sci Med Sci., 2018   

Intrinsic capacity

“the composite of all the physical and 

mental capacities of an individual”
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Belloni et al. Frontiers in Medicine, 2019

Intrinsic capacity (2)



Methods

Hypothesis

Higher BPV, as plausible epiphenomenon of less successful aging process, is associated with IC 
decline over time

Study design

Secondary analyses from the Multidomain Alzheimer Preventive Trial (MAPT)

Population

Non-frail community-dwelling volunteers aged ≥70 years
Repeated clinical controls over a 5-year follow-up period

V1 = M0

V2 = M6

V3 = M12

V5 = M24

V7 = M36

V9 = M48

V11 = M60
LCPV

LCPVLCPV

LCPVLCPVLCPV

LCPV
L, Locomotion; C, Cognition; P, Psychology; V, Vitality; S, Sensory



Methods

Rouch L. et al. Hypertension, 2020

• Standard Deviation: global measure around the mean value, independent of the order

• Coefficient of Variation: corrects for correlations between mean levels and SD

• Variation Independent of Mean: SD irrespective of mean BP levels

• Residual Standard Deviation: takes account of trend over time in order to avoid over-
estimation of BPV

• Average Real Variability: takes into account the order of individual BP measurements

• Successive Variation: similar to ARV, more influenced by discrepancies between
successive measurements

Visit-to-visit BPV parameters



• 4 domains, without sensory

• From V0 to V11

• 5 years follow-up

• 7 IC and BP assessments 

Global IC performance → IC Z-score

(Unadjusted and multivariable-adjusted linear mixed models to explore the relation with BPV 
over time)

Incident IC impairment → Incidence of ≥ 1 additional impaired domain than baseline

(Survival analisys: Cox proportional hazard models and Kaplan-Meier curves for BPV)

Intrinsic Capacity

Two outcomes

1. Cognition: MMSE < 25

2. Psychological: GDS > 4

3. Locomotion: SPPB < 10

4. Vitality: handgrip < 27 m, < 16 f

Methods



Results

Over 1400 non frail community dwelling older 

adults

1. Is BPV associated with IC Z-score decline over 

time? YES

2. Is BPV associated with incidence of additional 

IC domain impairment? YES

Findings



Discussion

Rouch et al  ,J Gerontol A Bio Sci Med Sci., 2021

Visit-to-visit BPV and incident frailty in older adults



Intrinsic capacity vs. frailty

Lopez-Ortiz et al.Ageing Res Rev., 2022

Discussion



Discussion

Intrinsic capacity vs. frailty (2)

Yaru Zhou et al. Aging and Disease, 2022



Discussion

Higher values of GDF-15 
are significantly 
associated with increased 
SBPV. 

Bencivenga et al. Geroscience, 2022 



Discussion

Bencivenga et al. Ageing Res. Rev., 2022

BPV and mitochondrial dysfunction



Discussion

“mitochondrial dysfunction” is an
antagonistic hallmark: opposite
activity depending on intensity and
duration

BPV, as epiphenomenon of the homeostatic
alterations, may anticipate the onset of systemic
reactions such as inflammation

BPV can contribute to the decline of global functions,
anticipating frailty in older healthy people

Conte et al. Ageing Res. Rev., 2022

BPV as “early” marker of IC decline, preceding frailty



Discussion

Limits

Secondary analysis from MAPT

No data on specific antihypertensive 

drugs

Non frail population as inclusion criteria

No assesment of sensory domain

Strengths

Association between a clinical variable 

and a measure of global function

Over 1400 community dwelling older 

adults

5-year follow-up period (up to 7 visit-to-

visit measurements to BPV)

IC assessed through 2 complementary 

scores

6 different BPV parameters
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