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Role of chronotype in physical activity, sedentary behaviour, 
and sleep among individuals with obesity



Chronotype
Subject’s attitude that determines individual circadian preference in behavioral and 

biological rhythms related to the external light–dark cycle. 

Horne & Ostberg, Int J Chronobiol, 1976



Subjects with evening chronotype have been
reported to be at high risk of developing
obesity, and this was mostly due to the 
tendency of these subjects to follow unhealthy
lifestyle mostly characterized by sedentary
behavior and high intake of unhealthy food. In 
addition, sleep disturbances are a common 
finding in subjects with evening chronotype
that in turn could further contribute to the risk 
of obesity. The impairment of insulin
sensitivity, melatonin, adiponectin, and clock 
genes function along with increase of leptin
secretion detected in subjects with evening
chronotype could also represent a favorable
milieu for the onset of obesity-related cancer.



Seasonality refers to season-dependent
fluctuations in sleep length, social activity, mood, 
weight, appetite, and energy level. This study 
aimed to estimate the differential contribution of 
chronotype and age on seasonality. A sample of 
n=410 participants were included in the study. 

According to a path analysis, chronotype and age 
predict propensity for seasonality. However, sleep
problems were linked to chronotype but not to 
age. Older adults seem to be more resistant to 
seasonal changes that are perceived as a problem
than young and middle aged adults.



Results
Evening types reported lower subjective sleep quality and longer sleep 

latency than morning types. Furthermore, evening types reported higher 
self-perceived stress after the task than morning types

(N = 63 female university students)



Results
Evening chronotypes reported poorer sleep 
quality, greater daytime dysfunction, and less 
positive affect compared to morning/neither 
chronotypes. 

(N=909 college students)
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There is an association between obesity with sleep disorders and vice versa, but … WHO COMES FIRST?



Sleep disorders

Obesity

Muscogiuri et al., Int J of Food Science and Nutrition, 2021





Results
Evening chronotypes are associated with less physical activity and 
more time in sedentary activities. 
It occurs independently of the instruments used to collect 
information about chronotype and physical activity.
The association could be mitigated in young populations and 
university stages.

N=23 studies (505375 participants)



N=172 participants. Obesity was present in most of the 
enrolled subjects.



N = 247 participants



N = 112 women with PCOS. Obesity was present in 
most of the enrolled subjects. 



N = 109 patients with GEP-NET



Results
Even after adjusting for possible confounding 

variables, higher MEQ (morningness) score 
was associated with lower chance of 

dropping out from the program. When 
considering three chronotypes, multivariate 

model 2, evening chronotype had the highest 
dropout risk compared to morning 

chronotype.

(N = 153 newly enrolled volunteers at three different 
gyms)







What can we do if we
are faced with an 

owl?



Bass J et al, Science. 2010

Time for food: when to eat?

• Do not skip breakfast
• Prefer a balanced breakfast and lunch, 

composed of carbohydrates, fiber, proteins and 
the right amount of fat

• Take an adequate protein intake, especially
preferring whey proteins

• Take most of the daily carbohydrates intake in 
the first half of the day

• Reduce calorie intake and especially
carbohydrates intake in the evening



Take home messages

• Evening chronotype promotes sleep disorders and low physical
activity.

• Chronotype, sleep quality and physical activity levels are 
interconnected in favouring the development of obesity.

• New chrono-approaches could improve lifestyle habits (sleep quality 
and physical activity) and ultimately improve the treatment of 
obesity.



Thank you!
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