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= Internal biological rhythm lasting approximately one day

• Fundamental property of human, animal and plant life

• Influences multiple aspects

Circadian rhythm



How do we stay in sync with the natural day-night rhythm?

Central clock synchronisation

• SCN (master clock) responds to “zeitgebers” 

• Light = strongest environmental cue (zeitgeber) to align our central clock

 with the natural day/night rhythm

https://enlightenyourclock.org/
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New photoreceptor
• Intrinsically photosensitive retinal

ganglion cells (ipRGC)

• Retinal ganglion cells with
photopigment melanopsine

• Maximal sensitivity around 490 nm

• Also input of cones and rods

• Projection toward nucleus 
suprachiasmaticus and pineal gland

Van Bommel – Interior Lighting

Mure; doi: 10.3389/fneur.2021.636330 



Influence on sleep
Normal pattern Evening light



B

A
C

A: More light at night
Suppresses melatonin

B: Less light during the day
Diminishes melatonin at night

C: Less light in the morning
Delay body clock & sleep

Wright et al. 
doi:10.1016/j.cub.2013.06.039
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Period sleep-wake rhythm ≈ 24h10
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Biological darkness

Foster – Life Time



Dementia
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Elderly:

• Reduced sensitivity due to lens yellowing

• Smaller pupil area

• Neurological changes

Elderly with dementia:

• Dementia sleeping issues

• 30-50% depressive symptoms

• Reduced exposure to daylight

Dementia

32j → 70j: 40% less sensitive

32j → 70j: Pupil area: 41% less light input
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Dementia enlighted
Goal:

• Improve lighting installation in living area residents with dementia

• More light during the day/morning, less light in the evening

Morning

Night

Afternoon

Evening
Night

Morning
• High illuminance! 
Evening/night
• Low illuminance!
• Avoid short wavelengths
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Dementia enlighted
Goal:

• Improve lighting installation in living area residents with dementia

• More light during the day/morning, less light in the evening

Previous studies:
➢Reduction of nocturnal restlessness

➢Less agitation

➢Improvement of depressive symptoms

Riemersma-van der Lek et al, 2008
Onega et al, 2016
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Lighter/brighter material for floor, 
ceiling, walls, curtains,…

Layers of lighting
Changes in intensity and
colour temperature

Temporal differences

PRE

POST



Monitoring sleep quality

PRE

POST



Importance of daylight

More daylight through
• Orientation

• Bigger windows

• No obstacles

Change in daylight during the year
• Example: January February

Average solar radiation

6-20 January

13-26 February



Conclusion

• Light profoundly impacts sleep through ipRGCs

• In general we need more light in the morning and during the day

• Integrative lighting design in residential care centers can:
• Decrease depressive symptoms

• Increase sleep efficiency

• Improve well-being residents AND staff

• Reduce workload (during night shift)
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