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Background

Frailty represents a critical intermediate state
between healthy aging and disability, driven
largely by modifiable lifestyle factors such as
physical inactivity and inadequate nutrition. 

While multidomain lifestyle interventions
have shown functional benefits in older
adults, there remains a major gap in
molecular biomarkers capable of capturing
early biological responses to such
interventions. 

Epigenetic clocks - DNA methylation–based
estimators of biological age - offer a
promising framework to quantify health
span-related changes, yet longitudinal
interventional data in frail populations are
scarce.



Objectives of the study

This randomized controlled trial, led by
investigators from University of Valencia
aimed to determine whether a 6-month
combined nutritional supplementation and
supervised multicomponent exercise
program could reverse frailty while favorably
modulating biological aging. 

Beyond comprehensive functional and
phenotypic assessments, the study
integrated whole-blood methylome profiling
to evaluate multiple epigenetic clocks,
methylation-based telomere length, and the
rate of epigenetic aging - providing a
multidimensional view of how lifestyle
interventions may influence both physical
resilience and molecular aging trajectories in
frail older adults.



Study Overview

Randomized controlled trial assessing frail
older adults (≥70 years) in Spain.

Intervention: 6-month multidomain
program of nutritional supplement +
supervised exercise.

Control group received habitual care
without specific exercise or
supplementation.

Total participants: 
47; Intervention Group = 28; Control
Group = 19, 
mean age ~80 years.

Primary focus: functional trajectories and
epigenetic aging markers.



Multidomain Intervention Details

Nutritional supplement
High-protein, vitamin/mineral-enriched ONS
(Meritene Strength & Vitality).

Exercise 
3x/week, 60-min sessions including
resistance, cardio, balance, and stretching.
Targeted major muscle groups and
functional mobility; supervised for adherence
and safety.

Adherence
Exercise 64.3%, supplementation 71.2%.

Safety
No adverse events or complications reported.
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