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Section 2 – Project Information
	Project Title

	Physical activity, circadian rhythms and health outcomes: Optimising the response using a personalised approach

	Project Summary 

	Aim:  To evaluate the timing and intensity of physical activity in accordance with the circadian rhythm on health outcomes in individuals living with and without type 2 diabetes (T2DM). 

Background:  Although physical activity is a cornerstone treatment for the management of chronic disease (including T2DM) (1), its application is often based on a one-size-fits-all approach. Moreover, there is considerable variability in how individuals respond. It is hypothesised that the intra-individual variability is partly driven by chronotype, which is closely related to the circadian system, controlling 24-hour cycles of behaviour and physiology (4).  Indeed, those living with T2DM demonstrate signs indicative of clock disruption, which can lead to impaired glucose control (5). Although light is the most important time cue to realign the circadian system, physical activity may also act as a potent environmental cue to foster chrono-biological homeostasis which is constantly being challenged by modern 24/7 society (6). Despite holding great translational potential, the impact of such an approach in those living with chronic disease(s) is unknown. 

Methods:  This programme of work will encompass epidemiological and experimental methodologies. 

Work Package 1-Epidemiology (years 1-3)

In collaboration with the Leicester Real World Evidence Unit, this work package will use local and national datasets (e.g., UK BIOBANK), which include time-stamped physical activity to explore how differences in the timing and intensity, relative to chronotype preference, influence health outcomes. 

Work Package 2-Experimental (Year 2-3)

An N-of-1 randomised controlled trial study design (i.e., a pooled crossover experiment with each participant acting as their own control over a series of interventions) will be used to investigate whether the timing and/or intensity of physical activity interacts with chronotype in promoting glucose control (via continuous glucose monitoring) in those living with T2DM. Briefly, individuals will undertake the following interventions in a random order: a) Control, b) Morning physical activity: 1-2 hours before breakfast, c) Afternoon physical activity: 1-2 hours before afternoon meal, d) Evening physical activity: 1-2 hours before evening meal. 

Expected outcomes and impact: A minimum of 2 high quality research outcomes will be produced. These will be complimented by focused knowledge exchange activities (e.g., conference attendance). This multi-disciplinary, cross-cutting application will explore how physical activity and sleep interventions can be combined to optimise health outcomes, which will allow greater patient choice, alongside more personalised, evidence-based care.
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