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The Design of Smart Care-platform for Supporting
Care of Elderly Patients with Dementia

Miyun Kim'

ABSTRACT

In modern society, dementia patients are increasing due to busy daily life. Due to the nature of dementia,
family members are having a hard time with their caring activities. Dementia diseases reduce the quality
of life not only of the patient, but also of the family, and nursing activities lead to social problems such
as unemployment or frequent turnover. This study aims to reduce the difficulty and stress of the nursing
process by supporting daily life of dementia patients and nursing activities through smart care platform.
Ultimately, we will reduce the cost of treatment for people with dementia and delay the worsening of
symptoms through a systematic care program for people with dementia. The smart dementia care platform
features smart technology to help the dementia patients’ daily lives and support their caregivers.

Key words: Smart Care-platform, Elderly Patients with Dementia , Care Activities, Basic Daily Life,

Systematic Care Program
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Fig. 1. The status of domestic elderly dementia®
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Growth in dementia cases by 2050
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Fig. 2. The status of overseas dementia patients?

1) 2018 Annual reports of the Central Dementia Center, 2019
2) 'Dementia: A global epidemic infographic’ from
Alzheimer’s Disease International, 2015
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SMART DEMENTIA CARE-PLATFORM

Patients with dementia

Their Family or a caregiver
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Physical conditions non-physical environment
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-Safety Management Support for Nursing Activities
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Fig. 8. The concept of a Smart Care—platform,
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Table 1. Symptoms and cha—racteristics of patients with early dementia

classification disability Characteristics of Symptoms
memor - Decrease in short-term memory that can not remember what happened recently
Y and decrease in ability to acquire information
. . - Decreased awareness of the current time, the season, the place I am, the person
orlentation .
with me
language - Do not remember words in conversation, things and people’s names
Symptoms of guag - Can not use proper words and communicate properly because of few words
cognitive space-time - Can get lost in the familiar streets you frequent
dysfunction capability - In the worst case, can not find a room or bathroom in your house
ability to - Can not act purposefully, even though the senses and motor organs are intact
execs;te - Can cause disability as the dementia progresses, even simple tasks such as
eating or dressing
. - D t thei 1 d ti b thing they d
judgment 0 not manage their money properly and sometimes buy something they do
not need
delusion and - increases doubt, because it blames the part that is not memorable
doubt - Delusion, if it can not be corrected by someone else’s persuasion or explanation
L. - In most cases, auditory hallucinations that hear sounds or visual hallucinations
hallucination .
and illusion that see objects or people that are not actually present
- Emotional changes may accompany depending on the content of hallucinations
- Very common symptoms in 40-50% of patients with dementia are depressed
Symptoms depression mood, loss of interest, decreased motivation, appetite change, sleep changes, and
of mental suicide.
behavior uninspired - Feelings or expressions about pleasant or sad things
- Dementia patients with irritable symptoms do not behave intentionally for some
HEFVOUSNESS purpose, but they repeat the same behavior without restraint.
- Gather or collect items that are behind or unworthy, collect scrap, scrap pieces
and hide them in inappropriate places
. - Patients with dementia may exhibit verbal aggression, such as screaming and
aggression . . . . .
swearing, or may show physical aggression, such as slapping and Kkicking.

DEMENTIA CARE TECHNOLOGY

Management of residential
environment and safety

Understanding the importance and principles of dementia's residential environment and safety management
Understanding of environmental management method by place (type of house, room)
Provide safety precautions to prevent accidents and causes of accidents

Activities to promote
everyday life

Understanding the daily activities of patients with dementia and responding to changesin stages of dementia
Understand how to select activities of daily life activities for dementia
Applying suitable activities for dementia target to enhance the function of daily life

Cognitive stimulation
activity

Understanding Cognitive Stimulation Activities and Behavioral Guidelines for Cognitive Enhancement
Understanding cognitive training activities
Understanding of recall training activities

Physical stimulation activity

Understand the need forexercise to prevent dementia
Understanding exercise intensity for prevention of dementia and setting goal of exercise
Understanding of exercise environment for prevention of dementia

Utilizing public welfare
services

Identify the systems and services that are available to dementia victims
Identify services to prevent missing persons of dementia
Understanding of adult guardianship system

Observations and records
of patients with dementia

Understanding the purpose and importance of observation and recording of patients with dementia
Understand the items you should cbserve to identify dementia patients
Understanding the principles and methods of recording of dementia patients

Fig. 5. Dementia—care Technology at home,
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Table 2. Improvement cases and my home checklist of Cognitive Health Residential Environment Guidebook 1 and 2

Functions by room Examples of improvement My home checklist
Function of the | Goods, tools or
room furniture etc.
electricity, water
supply & drainage,
Common -residential ventilation, air
infrastructure | condition, garbage,
internet and
communication etc.
-sleeping b
B ed & bedclothes,
Bedroom 72{:;?1:13 curtain, switch,
clothgs mirror, stands etc.
I . ~leisure TV, sofa & table,
N %Z&lg activities telephone picture
D -rest family photo etc.
lo) ~to wash shower head, bath
0 Bath room | ~brush & toilet | tub, threshold, glass
—-shower door, etc.
R - -
—cookin refrigerator, sink,
Kitchen B eatingg dishwasher, gas
Dining ~washing range, water trap
room dishes table and chairs,
ventilator etc.
Laundry B . washer and dryer,
1| room 7(‘1"@?2;@ laundry hanger,
| Veranda cleaning appliance
73]%12/ take off | o closet, locker
Entrance | -in/go out Embrelladstan?, K
~lock or open |1anger, door focK,
the door built-in chair etc.
Public goods, tools or furniture etc.
Safety handrails, stairs, floors,
Common | lighting, benches, shelters, signs,
milestones etc.
Outin Safety handle, stairs, floor, hallway,
spac eg elevator, emergency exit, bulletin
b board, magnifying glass etc.
0 Safety zones, entrances, stairs and
ramps, walkways, crossings and
U Walk way crosswalks, parking lots, shelters,
T signs etc.
D .
0 Exercise | Gymnastics sign, exercise course,
0 space shiatsu, exercise equipment, play etc.
R Bench, k it d
Rest spee ench, speaker, nameplate, garden,
flower bed or potted plants etc.
. Sundial, compass, forest road, cage or
\SN;ig;mg flower bed, music bench, memories
b props, gallery etc.
Easv to Floor display, milestone, nameplate,
fin dy mailbox, entrance, entrance door,
elevator etc.
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a)Dementia comprehensive b)Identify dementia patient
portal location

c)Dementia roaming
detector

d)Dementia robot
alarm system

e)monitoring and safety

f)Care robot, “MyBom”

Fig. 6. The smart care—platform & devices”,
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Table 3. Devices give older people the opportunity to avoid or delay the nursing—home decision

“Lively”, Smart Home
System for elderly

main functions

MedMinder

A digital pill dispenser that looks like a regular seven—-day model.

Reminder Rosie

A voice-activated talking clock that tells you to take your medicine at a
certain time.

Philips Lifeline with
AutoAlert

A personal help button for home use that is worn around the neck or wrist
and can detect if you've fallen.

GrandCare System

A multipurpose system that tracks daily activity, has medical monitoring
(glucose, oxygen, blood pressure, weight) and can display anything: diets,
discharge plans, exercises.

GreatCall 5Star

Urgent Response traveling.

A mobile personal emergency response system for use at home or while

MobileHelp

Press the help button and, after the response team seeks medical help, it calls
and emails your family and tells them with GPS satellite location tracking
as well as an in-home base station.

Connect America

Through a base station in the house, this PERS summons help from a
monitoring team, informing EMTs of existing medical conditions.

Life Alert

You wear a pendant or wristband that has a help button. An interesting
feature: Life Alert will program your own cellphone so that it speed-dials
the monitoring center.

<Source: https://www.aarp.org/home-family/personal-technology/info-2014/is-this-the-end-of-the-nursing ~home.html>

3) http://www.iij.co.kr/news/articleView.html?idxno=174549
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Table 4, Principles for safety management of the physical condition

Physical condition

Contents

Maintain a familiar and
safe environment

* Minimize stress from environmental changes by constructing a familiar
environment, such as object location and furniture layout.

» Secure door lock and automatic door closing to prevent roaming symptoms

» Keep dangerous things well and install safety devices or switches to prevent fire
hazards such as gas ranges.

Condition to unleash the
remaining features

* Deterioration of function due to dementia becomes narrow and dependent on the
range of life and movements so that the best function can be used safely.

* Make a difference in brightness and saturation of furniture and objects to
distinguish them from surrounding objects.

Environment that can provide
adequate stimulation

* Provide a simple yet stimulating environment

* Providing a quiet and calm environment, creating an atmosphere where you can
reduce nervousness and focus calmly

* Adjust to a level that can withstand environmental stimuli such as TV volume
and noise

» Walkable garden setting where dementia patients may not feel controlled

Dignified Personal Life,
Environment Considering
Personal Preference

» Ensure the right to respect for personality and to maintain dignity and ¢ privacy
as much as possible

« Interiors are designed to effectively achieve objectives such as increasing visual
interest and providing direction indications.

» Consideration of preferences and functions of individuals with dementia
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Table 5. ltems for safety management of the non—physical condition

Non-physical condition

Contents

Physiological conditions

* Physiological functions of the body, such as eating, sleeping, bowel movements
* Regular meal time, sleep time and sleep quality management
* Bowel habits and management of defecation mistakes

Healthcare * Welfare services benefits

» Health care conditions such as medical care, welfare, exercise and rehabilitation
» Appointment and check the date of visit, accurate medications,

* Personalized exercise, and sustainable rehabilitation

to emergencies
Safety management

» Safety management such as maintaining security, preventing accidents and responding

* Lock and security device activated, external intrusion prevention
* Prevent accidents such as falls, slips and crashes
* Emergency Notifications and Actions

Maintenance of life

* Financial management such as finance, insurance and pension
* Community management such as hobbies, volunteer activities, and friendships
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Table 6. The residential infrastructure and smart technologies for dementia care

Categories

Smart technology

Basic Home
Infrastructure

wired and wireless network

Residential Smart Device(Energy, health, security etc.)

IoT standardization

Smart operation platform(Home hub, cloud and operating OS etc.)
Display: control device(TV, PC,
Smart content: meet user value and needs

smart phone, pad, tablet etc.)

Dementia patient

Position: real-time position, moving path tracking, exit path etc.
Sensing: Behavior detection, deviation detection, fire and gas detection, pollution detection,

accident prevention etc.

Deviation detection: Physical conditions such as body temperature, breathing, and blood
pressure, stop motion, use medicine, treatment schedule etc

Caregiver

AT robot: Cognitive training, movement training, daily life training, mental behavior

symptoms stabilization etc.

VR/AR device, camera, smart watch, smart media board
Short-range wireless communication technologies such as beacons and Bluetooth, QR code,

NFC tag and chip
Voice recognition,
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SMART DEMENTIA CARE-PLATFORM

—

a

Instrumental daily behavior :
Clean, washing, cooking, banking

‘ Training / Education ‘

Patient support ‘ ‘ Caring support ‘ ‘ Housing management ‘ ‘ Others ‘
Basic daily activities : ‘ Safety accident prevention ‘ ‘ Clean house / pollution prevention Community Involvement ‘
Eat, sleep, dressing, go to toilet etc. ‘ Ohiserie ‘
Security communication

ete.

‘ Rehabilitation / Treatment ‘

Accident prevention ‘

Financial management

loT -based Smart Home Infrastructure

Fig. 7. 4 modules of the smart dementia care—platform,
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< A% FA 5E& A=A A E FANFE = oAt oj A & g 7183 EXAH 20 §E
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AT EEE FEF WAL AVE VAR gya ga), ga, waAE AR Fo BE} A,
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Table 7. The core modules of the smart dementia—care platform
The core modules of the smart dementia-care platform
Platform Behavior Assistant Housing M t | Social Activity S Tt
modules ehavior Assistan ousing Managemen oci ctivity Suppo
Module Care Support Module Module Module
Repetitive behavior Safety gcc1dent Saf.ety facility Financial management
prevention maintenance
. . . Pollution P: i .
. Tool / Facility Use Patient Monitoring ollution Prevention / Welfare Service
Main Clean
functions .. . Cognitive Education / Exercising remaining Community
Remaining behavior . .. .
Physical Training function Involvement
. Medication / Maintain a familiar L
Communication Communication

Rehabilitation environment
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Behavior Assistant Module
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Alert / Access / Aid

social Activity Housing
Support Mdnagement
Module Module

TEEEEE

Disinfection

Care Support Module A: analysis

1 infegration

Fig. 8. A prototype of smart dementia—care platform,
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