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Circadian rhythm

= Internal biological rhythm lasting approximately one day
 Fundamental property of human, animal and plant life
* Influences multiple aspects -
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l Central clock synchronisation

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

Just like this plant, your \ == .
body knows what time | | Well, this is all made possible by ..

it is and when it's time
to sleep.

B did;\‘t Qven kKow | wﬁé capable of that v
- But where does the info come
from ?

https://enlightenyourclock.org/

« SCN (master clock) responds to “zeitgebers”

« Light = strongest environmental cue (zeitgeber) to align our central clock
with the natural day/night rhythm
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New photoreceptor

* Intrinsically photosensitive retinal
ganglion cells (ipRGC)

* Retinal ganglion cells with
photopigment melanopsine

e Maximal sensitivity around 490 nm
* Also input of cones and rods

* Projection toward nucleus
suprachiasmaticus and pineal gland
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Fig. 5.10 Pathways between the retina and different areas in the brain and body. In red: the visual
pathway towards the visual cortex. In blue the pathway towards the biological clock (SCN) and
onwards, through the spinal cord, to the pineal gland which secretes melatonin. The dashed green
line shows the pathway towards the adrenal cortex (on top of the kidneys) which secretes cortisol.
Drawing not to scale




l Influence on sleep

Normal pattern Evening light

melatonin melatonin
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A: More light at night B: Less light during the day
Suppresses melatonin Diminishes melatonin at night

C: Less light in the morning
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Biological darkness

Environmental light levels (lux)

Early
morning
: Shade sun
Moonlight Candle at 1m outdoors
Office
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Hiess] window
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Black-and-white vision

Rods C O Colour vision

Cones

Circadian regulation*
*The intensity and length of light exposure interact pRGCS . .

Foster — Life Time




Dementia

healthy advanced

DEMENTIA o /\ i alzheimer's
A

An“umbrella” term used to describe
a range of symptoms associated with cognitive impairment.
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Dementia
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
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32j — 70j: Pupil area: 41% less light input




Goal:

* Improve lighting installation in living area residents with dementia
* More light during the day/morning, less light in the evening
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Dementia enlighted
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l Dementia enlighted

Goal:

* Improve lighting installation in living area residents with deme
* More light during the day/morning, less light in the evening

Previous studies:

> Reduction of nocturnal restlessness
» Less agitation

» Improvement of depressive symptoms
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Monitoring sleep quality
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Importance of daylight

More daylight through

* Orientation Average solar radiation
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* Bigger windows
 No obstacles
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Change in daylight during the year

* Example: January < February .
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l Conclusion

e 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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Contact

KU Leuven — Gent — Laboratorium voor Lichttechnologie & vzw Groen Licht Vlaanderen

Roel Daneels
roel.daneels@kuleuven.be

Joining WG2 of CEN TC169 (Lighting of work places)

Wouter Ryckaert
wouter.ryckaert@kuleuven.be

Catherine Lootens (vzw Groen Licht Vlaanderen)
Catherine.Lootens@groenlichtvlaanderen.be
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Thank you
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