
Timing of physical activity in relation to body weight and metabolic 
health in sedentary older people: a cross-sectional and prospective 

analysis 
 

Gali Albalak, Marjon Stijntjes, Carolien A Wijsman, Marian Beekman, P Eline 
Slagboom, Simon P Mooijaart, Diana van Heemst, Raymond Noordam 

 
Leiden University Medical Center, Leiden, the Netherlands 
 

Abstract  
Background: Although increased physical activity is a known contributor to 

metabolic health, less is known about the impact of timing of physical activity.  

Objective: We assessed the associations between accelerometery-based daily 

timing of physical activity and measures of metabolic health in sedentary older people 
using cross-sectional and prospective analyses.  

Methods: Objectively measured physical activity was obtained through 

accelerometery in participants from the prospective Active and Healthy Ageing study. 
Raw acceleration was transformed to an hourly mean physical activity over a 6-day 
period. This was repeated after 3 months. For the cross-sectional analyses, we only 
used data collected at baseline; for the longitudinal analysis, we calculated the hourly 
difference in objective physical activity between baseline and 3-months follow-up. We 
calculated clusters resembling periods with similar physical activity patterns through a 
principal component analysis. We used a linear regression analysis to associate the 
principal components with body mass index (BMI), fasting glucose and insulin, HbA1c 
and the homeostatic model assessment for insulin resistance (HOMA-IR). 

Results: 207 individuals (61.4% male, mean age: 64.8 [SD, 2.9], mean BMI: 28.9 
[4.7]) were included in the analysis. We found 5 baseline physical activity clusters and 
8 clusters for change in physical activity periods. At baseline, higher daytime physical 
activity was associated with lower BMI. In addition, a higher increase in physical activity 
between 4 and 7 AM and between 6 and 9 PM during follow-up was associated with 
decreased BMI (-0.4% [95% confidence interval, CI: -0.8, 0.0] and -0.5 [95%CI: -0.9, -
0.1], respectively). Furthermore, higher increase in physical activity between 8 AM and 
12 PM was associated with decreased HOMA-IR (-7.7% [95%CI: -14.2, -1.6]), 
independent of change in BMI.  

Conclusion:  Specific timing of physical activity was associated with several 

measures of metabolic health, suggesting time-dependent physical activity 
interventions are required to reach maximum health benefits.   

 


