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The percentage of people living in large cities has increased dramatically in recent 
decades ...



The percentage of people living in large cities has increased dramatically in recent 
decades ...



...and is expected to increase further.



The introduction of electric light also introduced shift work, including night work (24-
hour economy).



Sleep and Diet: growing evidence of a cyclical 
relationship

Zuraikat FM et al, Annual review of nutrition, 2021



Chrononutrition' refers to the intake of food in coordination with the body's daily 

rhythms.

This concept reflects the basic idea that, in addition to the quantity and content of 

food, the timing of ingestion is also crucial to an organism's well-being.

Chrononutrition

Gad-Hasher et al. Cell 2015



Circadian clock system and chrononutrition

Gad-Hasher et al. Cell 2015



Chronodisruption is a 

major disturbance of 

the internal temporal 

order of physiological, 

biochemical and 

behavioural circadian 

rhythms.

Chronodisruption

Garaulet et al. Nutr Hosp 2013

CAUSES

Inputs
- Weak zeitgebers (low day-

night contrast)
- Conflicting zeitgebers (light 

at night, noctural feeding)
- Zeitgeber shift (shift work, 

jet-lag)
Oscillators

- Uncoupling SCN oscillators
- Uncoupling SCN periphal 

oscillators
- Clock gene alterations

Outputs
- Melatonin

- Cortisol

CONSEQUENCES

Obesity
Metabolic 
syndrome

Cancer
Sleep disorders
Cardiovascular 

diseases
Mood disorders

Cognitive 
impairment

Premature aging





Results
Weight loss, fasting blood
glucose, insulin and
HOMA-IR decreased
significantly more in the
'breakfast' group. Mean
triglyceride levels
decreased by 33.6% in the
breakfast group but
increased by 14.6% in the
dinner group.





Results
Late eaters had a higher BMI,
higher triglyceride concentrations
and lower insulin sensitivity than
early eaters before the intervention.
In addition, late eaters had higher
concentrations of the satiety
hormone leptin in the morning.



Results
Late eaters had an average of 80 g
lower weekly rate of weight loss,
higher likelihood of having barriers
to weight loss and lower likelihood
of motivation for weight loss than
early eaters.



• Chronotype is the attitude of a subject in determining individual circadian 
preference in behavioral and biological rhythm relative to the external light-dark 

cycle. 

• Sleep Quality is defined as one's satisfaction of the sleep experience, integrating 
aspects of sleep initiation, sleep maintenance, sleep quantity, and refreshment 

upon awakening.

Chronotype





An inverse association was found between chronotype score, HbA1c (r = −0.459; p < 0.001), and FPG (r = 
−0.269; p = 0.05), remaining significant also after adjustment for BMI, age, and disease duration.

106 subjects with T2DM 
(M/F: 58/48; age: 63.3 ± 10.4 years; BMI: 28.8 ± 4.9 kg/m2)

Glycemic control in «owls» with T2DM



Health impacts of 
sleep duration, 
quality, and timing

Diabetes Care 2024;47(3):331–343 
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