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Cardiovascular diseases (CVDs) remain the leading cause of death 
and disability worldwide. Between 1990 and 2019, the number of 
CVD deaths increased by 54%.1 CVD burden is mainly attributed 
to modifiable and metabolic risk factors including a sedentary 
lifestyle.1

Annually, ∼3.9 million premature deaths globally could be preventable 
with adequate physical activity (PA).2 For decades, the effect of PA on 
CVD has been studied with consistent results associating an active lifestyle 
with lower risks of CVD and mortality, and improvements in quality of life 
and healthy ageing.3 Therefore, PA is a cornerstone in cardiovascular pre
vention as addressed in current guidelines. Most recommendations focus 
on frequency, intensity, and duration and rarely address the timing of ex
ercise or ‘chronoactivity’.4

Chronoactivity adds a new dimension to the study of the known ef
fects of PA on CVD, since exercise may act as a potential cue (zeit
geber), favouring the circadian system homeostasis.5 The expression 
of cardiometabolic, inflammatory and genetic markers related to car
diovascular risk factors vary during the day, thus peaks of PA at different 
times of the day may have a differential effect on cardiovascular health 
to be considered in the future for tailoring PA.

Current evidence comes from clinical trials6 and observational data 
in specific target groups (women, obese, and persons with diabetes 
or hypertension)6–11 or the general population.12 Most of these studies 
have focused on cardiometabolic risk factors6–10,12,13 rather than the 
incidence of CVD, mainly using non-prospective approaches.

Overall, some studies suggest that morning exercise may have pro
tective effects on cardiometabolic functioning compared to evening 
PA,7–9,13 while others have found opposite results.6,10–12 A high hetero
geneity regarding the study designs, the population included, the defin
ition of PA and outcomes of interest, as well as the sample size (smaller 
in clinical trials) and bias control, especially confounding, may partially 
explain the lack of consistency.

Moreover, certain studies have hypothesized that time-dependent 
effects of PA may only result from high-intensity activity, but could 

they be independently associated (irrespective of intensity) with the 
risk of CVD in a general population?

Interested in addressing the above, Albalak et al.14 published their 
study in this issue of the European Journal of Preventive Cardiology 
prospectively evaluating the association between different PA timing 
patterns and CVD risk in a large general population from the UK 
Biobank study. Furthermore, the authors investigated if this relation 
was modified by sex, total PA, and sleep chronotype. CVD was defined 
as coronary artery disease (CAD) or stroke. Physical activity was ob
jectively measured over seven days with an accelerometer and then 
grouped into clusters of PA timing.

In brief, the authors described four intraday chronoactivity patterns 
among 86 657 participants: (i) an average (midday) type, used as a ref
erence in all models; (ii) an early morning peak; (iii) a late morning peak; 
and (iv) evening peak. Overall, when comparing with the reference 
group, people with late morning PA had a lower risk of CAD, any 
stroke, and ischaemic stroke (16%, 17%, and 21% lower, respectively). 
The risk reduction was higher in women but was not modified by total 
activity level and chronotype. The main finding is that timing of PA is an 
independent factor associated with differential CVD risk in the general 
population, supporting a novel approach in research and clinical pre
scription of PA to reduce the burden of CVD in our ageing populations, 
which should take into account the timing of activity.

These results align with the current evidence supporting the protect
ive effect of morning PA on cardiovascular outcomes while adding a 
prospective approach. Multiple methodological strengths are worth 
mentioning, starting with the broad general population-based UK 
Biobank cohort with ongoing longitudinal follow-up. Also, the objective 
assessment of PA, the use of clustering methods to classify chronoac
tivity patterns, and investigation of the chronotype.

Nonetheless, as the authors discussed, research on behavioural fac
tors must overcome some challenges. Dealing with time-varying expo
sures, improving the PA definition’s accuracy and feasibility through 
follow-up, limiting residual confusion, and considering the role of med
iators are among the most relevant.

Regarding the first concern, most health variables, especially beha
viours, are not static during life.15 This study measured exposure and cov
ariates at a single point during the follow-up, not allowing the possibility 
to determine time-varying effects. The evaluation of trajectories of PA 
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has consistently described a dose-response gradient with sustainable car
diometabolic benefits in people with a constant level of activity during life 
or even those becoming active after a period of sedentarism,15 thus a 
new challenge would be to explore the role of chronoactivity in the re
lation between trajectories of activity and cardiovascular health.

In addition, to address the second point, future studies should im
prove the definition of PA by combining objective and self-reported 
measurements, which would also help to obtain more measurements 
over time.

Since the main findings come from the model adjusted for sex and 
age, residual confounding may still be present. Variables such as BMI, 
smoking, diet, education, socioeconomic status, and some comorbid
ities increase the risk of CVD and the probability to exercise, so they 
could also modify intraday patterns of PA. Moreover, future research 
should jointly evaluate chronotype, chrononutrition, and the role of 
timing of other lifestyle risk factors5 to fully assess whether synchron
izing lifestyle timing with the biological clock increases the benefits of 
exercise in cardiovascular health.

In closing, this study suggests that time-oriented PA independently 
lowers the risk of CVD in the general population and highlights the im
portance of extending research on chronoactivity. However, contro
versy remains about the best time to exercise. Further studies as 
large randomized controlled trials including repeated measures of the 
exposure and covariates and considering the role of the circadian cycle 
are needed. Knowing the best time to do PA is still under research; in 
the meantime, the best formula is to continue exercising. Regardless of 
the clock, keep moving!
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