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HY MILD COGNITIVE IMPAIRMENT (MCI)?

/mCI IS an intermediate stage of cognitive deficit, which is often, but not
& always, a transitional stage between changes occurring during aging and
dementia.

MCI Progression to
Dementia

Risk Factors

» The degree of functional impairment

o Severity of neuropsychological test scores
» Presence of neuropsychiatric behaviours at

2 0_400/ the time of MCI diagnosis
O Abnormalities in structural magnetic
10 resonance imaging (e.g. hippocampal
(10 15% per year) atrophy, volumetric brain changes) and

magnetic resonance spectroscopy of the
brain




- Subjective/objective cognitive dysfunction
- Not normal for age

L%CI ETIOLOGY AND CLASSIFICATION

. - - - o o - Not amounting to dementia
/l\gnQdermg impairment in the memory domain as well as i it L
in a single domain or multiple ones, MCI can be classified

O in 4 major subtypes — amnestic MCI (aMCI) and non o

amnestic MCI (naMCI), single or multiple domain as
follows:

Memory Memory and other Single non- Multiple non-

* aMCI — multiple domain (impairment in memory and ity e g | Wil
other cognitive domain),

* aMCI - single domain (impairment only in memory),

Amnestic Amnestic MCI Non amnestic
MCI single Multiple MCI single

naMCI — single domain (impairment in a single domain domain domain

cognitive domain, but not memaory), _
Alzheimer's Alzheimer's disease Frontotemporal dementia
. . : ; . disease Lewy body dementia
n aMCI — MmMu |t| p | e d omalin (lmpalrment IN at |eaSt tWO Primary progressive aphasia

Parkinson's disease

cognitive domains, but not memory). Vascular dementia

Alzheimer's dementia

Non-amnestic MCI
multiple domain

Subramanyam AA, Singh S. Mild cognitive decline: Concept, types,
presentation, and management. J Geriatr Ment Health 2016;3:10-20




Cl DIAGNOSTIC APPROACH

Memory complaint
in elderly

Mild behavioral No memory Subjective memory Objective memory
symptoms (MBI) complaint complaint complaint

Neuropsychological 2/3 abnormal, i.e.
Imaging - abnormal testing (NPT) - abnormal labs,
abmnormal (1.55D) imaging, NPT

All investigations Abnormal labs -
normal treat cause

Test labs, imaging,
NPT

Mild cognitive
Rule out depression imairment
(Amnestic)

Correct labs, if

Imaging suspicious
abnormal ging susp

Memory complaints Check Apo E4 Check biomarkers, NPTabnormal (1.5

still persist status if possible NPT normal

1f negative, keep a Mild cognitive
6-monthly follow- impairment
Y (Non-amnestic)

Subjective cognitive If positive, can
impairment consider Donepezil

Annual follow-up Lifestyle
with repeat modifications (diet,
investigations exercise)

Subramanyam AA, Singh S. Mild cognitive decline: Concept,
types, presentation, and management. J Geriatr Ment Health
2016;3:10-20










Impact on mood , —
Impact on activity-rest- pattern
Impact on behaviour

Light exposure at the wrong time -
negative effects




Subjective level . ——
« Wake state -> alertness/sleepiness

Cognitive Level
e Memory
o Attention

/O




L%ON VISUAL LIGHT EFFECTS

Long Term Effects

Circadian rhythm disruptions

Body lemperature
irgtory rate

O

Chronodisruption
(disturbing chronobiological
rhythms)

Gastrointestinal disorders

: ' 40% increased risk for: . Dyspepsia
Angina pectoris Heartbum
Hypertension

World Health Abdominal pains

Organization

Group 1 Carcinogenic to humans
Group 2A Probably carcinogenic to humans
Group 2B Possibly carcinogenic to humans

Increased cancer
Not classifiable as to its carcinogenicity to e o

r
Group 3 humans

Group 4 Probably not carcinogenic to humans

Statement (published 2007)




e of exposure
. Duration of
Exposure
. Light History




_  \Weakness of Zeitgeber
S average (2010)' strength (A zeitgeber is any

17,2% with night shift external or environmental cue that
/>W0rk with at least 1 entrains or synchronizes an
o

: organism's biological rhythms to the
shift/month Earth's 24-hour light/dark cycle and

12-month cycle)
e Chronodisruption










Spatial and

Temporal Quality of
Orientation Sleep-wake Life

cycle




Formal and Informal
Caregivers
Existing Web application for elderly

£

Older ’“"t

Adults

.

Problems:

Mild cognitive impairments
Cognitive issues, e.g.
tendency to forget
tasks/events, ...

Other issues, e.g.
cardiovascular issues, reduced
sight, irregular eating habits,

Increased risk of social
isolation, and depression

Personalisation Rule Editor

What can the users do?

Settings the functionalities of

the technological

support to

control lights and other digital

Personalisation rules

PETAL
Platform

What does the platform perform?

Monitoring environment and
user's behaviour

Controlling applications and
devices

devices when relevant events
occur

Enhanced web application for elderly

-’

) i
Older Adult gﬁa\

- |
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How does the platform
respond ?
Personalized control of lights
and other digital appliances
Personalised warning
messages issued in risky
situations
Persuasive messages to
stimulate the elderly in more
healthy habits (e.g. do more
physical activity)




TAL PLATFORM COMPONENTS

— Personalization
Environment

End user

e =~
developer —
Personalization rules

Rule
Manager

Behaviour
— analysis
Context Manager

&/

Professional
developer

¥

Applications




v/

1) use of daylight |
2) high-quality artificial light suj - y daj}Ii-ght whenever it is missing,
3) use of sensors to optimize light usage

4) easy-to-use light-control schemes.

=




*Improve sleep-wake-rhythm

*Direct attention in a timely manner
*Support structure of daily activities
sSupport spatio-temporal orientation

*Improve sleep-wake-rhythm

*Direct attention in a timely manner
*Support structure of daily activities
sSupport spatio-temporal orientation

*Improve sleep-wake-rhythm

*Direct attention in a timely manner
*Support spatio-temporal orientation

*Improve sleep-wake-rhythm
*Support structure of daily activities
sSupport spatio-temporal orientation

*Direct attention in a timely manner
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%R CIAL REQUIREMENTS FOR THE
\DGHTING SYSTEM IN PETAL PROJECT:

O
1) All components must be available at the market

2) All components must be easily installable

3) Each component must have an internet connection to connect it with
the PETAL platform

4) The whole PETAL system must cost below 4,000 EUR.
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L%ETAL LIGHTING CONCEPT

e GREAT
LLuminaire

/

rd
Downlight [

Spotlight

vertical illuminance levels
reaching an observers’ eye




. While listening

Activation light cue Relaxing light cue

10 15 30 40

minutes minutes

* Activating light cue: studies showed that light with » Relaxing light cue: a reduction in light intensity and
Cspecific color temperature and intensity can be used color temperature directly lead to a feeling of
for acute alerting effects (Yang et al., 2018). comfort and relaxation.
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TAL LIGHTING CONCEPT

Light effects of the GREAT concept

O

Biodynamic lighting
combined with
light-therapy-

approach
Enhances PP

motivation

Promotes mobility High-quality light
for higher visual

requirements in
elderly

-/ Ambient light cues
for activation and

relaxation and light
scenes

Support
sleep-wake-
rhythm

activates

relaxate




Rule name Trigger

Action

ola!

person
r areas in

artificial
turn on

light

7

light
Use alarm light

e kitchen

IF there is light in the
bathroom during the night
for more than 2 hours

IF the person stands up
during the night

Inform  caregiver in
emergency case

Prevent falling at night

IF the person is inside the
flat

Healthy biodynamic light

the wake-up light

- turns on
on after THEN the signal light

should
alarm)
THEN give an
message to
caregiver/relative
THEN the orientation
light turns on guiding the
way to the bathroom
THEN biodynamic light
will be wused in all
occupied rooms

turn on (red

alert
his/her




TAL LIGHTING CONCEPT

ototype flat equipment
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