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ABSTRACT

The lack of awareness and misunderstanding between dementia and forgetfulness as
normal parts of aging often leads to late diagnoses of dementia. This situation can
be compounded by the fact that there is currently no cure for dementia and it is diffi-
cult to prevent or slow its progression. To address this, an early warning system for
detecting dementia symptoms is essential. This study aims to design a new appro-
ach to dementia screening by using a chatbot with customized questions for each
user. If any potential symptoms are detected, the chatbot will provide recommendati-
ons for medical evaluation. This research focuses on individuals over 60 years of age
who reside in urban areas in Indonesia and will be conducted through the WhatsApp
platform, a widely used communication tool in the country. The chatbot will gather
information on personal habits based on elements of dementia measurement through
questions asked. Initial data was obtained through qualitative interviews, used to
customize questions specific to each participant’s preferences. By using the customi-
zation questions, the Chatbot Prevention Dementia will offer a personalized approach
to detecting cognitive status and help family members understand the situation of the
elderly individual.
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INTRODUCTION

As one of the global diseases, the number of People Living with Dementia
(PWD) in the world is predicted to increase from 47 million people in 2015 to
115 million in 2050. Indonesia is one of the top ten list countries with a high
number of people with dementia among other Asian countries. Moreover,
Indonesia as one of the most populated elderly in Southeast Asia, predicted to
increase to 2 million in 2030 and 4 million people in 2050 (Azwar, 2021). The
increased number of dementias linearly with the expenses for taking care and
health care maintenance which can accumulate economic impact in a county,
especially in low-income and middle-income countries (LMICs) where most
two-thirds of PWD live globally (Holm et al., 2022). The expenses are pri-
marily spent on caring for the patient and caregivers (Ong et al.,2021). PWD
will cause serious healthcare problem and bring impact on socioeconomic if
not anticipated.

Which has known dementia cannot be cured; thus, prevention is one of
the important ways to cope with it. In some cases, misunderstanding the
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dementia symptoms dementia and forgetfulness as normal parts of aging can
delay the diagnosis of dementia itself and usually come to a neurologist after
finding several signs of dementia. Moreover, caregivers or family members
might contribute to missed or delayed diagnosis of elder dementia (Bradford
et al., 2009). High activities of family members who live in an urban city can
be problems in dealing with the care of dementia issues.

There were some dementia scales available to measure and diagnose
dementia disease for various purposes. However, it cannot be said that one
scale is better than the other. This is because the symptoms of dementia are
very customized from one patient to another. One measurement of dementia
is The Eight-item Informant Interview to Differentiate Aging and Demen-
tia (AD8®). This was developed by Knight Alzheimer Disease Research
Center, Washington University School of Medicine in St. Louis. AD 8 as a
brief instrument to help discriminate between signs of normal aging and mild
dementia. It contains eight items that test for memory, orientation, judgment,
and function and being used as part of a brief dementia detection instrument
(in conjunction with a patient assessment) to evaluate patients in community
settings. Basically, AD8 can be used for normal to mild-stage demented indi-
viduals. Moreover, the availability of informants can help patients diagnosed
with the advanced level of dementia by AD 8 (Galvin et al., 2005).

Tracking record cognitive changing by understanding daily activities can
give prevention of dementia, and at the same time, it makes family members
aware of the elder who might have dementia (Wallace et al., 2018, Harding
et al., 2020, Favela et al., 2020). Besides, for the long-term record using cli-
nical measurements will provide monotone questions in clinical terms that
might not be related to elder personality and what they face daily, although
some research did other approaches such as gamification (Wallace et al.,
2018) or computer avatar (Tanaka et al., 2017) to diagnose dementia.

Based on it, this research tries to offer a solution by answering the question
of how to design dementia screening test based on AD 8 that is able to record
the elder’s cognitive based on their daily habit. Furthermore, the design is able
to make the family member aware of the elder’s cognitive condition, thus
prevent the late diagnose of dementia.

The aim of this paper is to explain the process of designing The Diary
ADS. In this research, it is important to customized AD 8 questions for each
user to ensure that the measurement of dementia scales adopts an empathetic
approach towards the situations of older adults.

In the future, the prototype will test by involve some stakeholders such as
elder, family members, and healthcare workers. So that if there any cognitive
changes are identified, the chatbot will send suggestions to family mem-
bers to discuss the possibilities of the older adult’s cognitive conditions with
the doctor. Thus, The Diary AD 8 serves as screening system for detecting
dementia by using a chatbot via the WhatsApp chat platform.

RELATED WORKS

The conventional way to use the dementia scale of ADS8 is by using pen and
paper and filling out the form by the observer, who can be the family member
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or partner who understands the patient’s daily basics. Using ADS for self-
assessment has a less high level of accuracy when compared to the assessment
by observers (Chio et al., 2018). However, the results written by the observer
have a high level of subjectivity. The AD 8 was one of the dementia scale
system that have simple categorization and can be asses to record elder situa-
tion. There are 8 elements consist of the AD 8 there are; (1) The difficulties in
ability to makes any decisions, (2) Leaving the activities that previously quite
interesting at that things (hobbies), (3) Frequently repeating the same que-
stions or same statement, (4) Having difficulties to using the tools or things
that previously the elderly using in daily life, (5) Forget the month or year,
(6) Facing any difficulties to arrange the financial, (7) Facing any difficulties
to remind the appointment with others, (8) Have memory problem and lack
of consistency of thinking in daily life (Galvin et al., 2005).

However, these days, there are some approaches to reach patients closely,
such as changing the language, which has been done in INA-AD 8 (Indonesian
language) (Utomo, 2019), AD8 Chinese version (Yang et al., 2011), and AD
8 Turkish version (Usarel et al., 2019).

In Indonesia, awareness for early detection of dementia has recently
begun to be developed with several smartphone applications, such as the E-
Memory Screening (EMS) app launched by PT Eisai Indonesia, a subsidiary of
Japan-based pharmaceutical company Eisai Co., Ltd., in collaboration with
PERDOSSI. It is currently available on the Google Play Store. In this appli-
cation, there are three features in the form of articles, a senile screening test
using AD 8, and a directory showing the nearest doctors and hospitals rele-
vant to dementia specialists (Wira, 2020). One of the development chatbot
using multiplatform to detect dementia with various platform is Chattybot.
This chatbot as the tools is suitable to act as independent communication
media for the next generation elderly and potentially extended with broader
thematic purposes (Wianto et al., 2021).

METHOD

According the eight elements of AD 8, the objective of interview is to under-
stand the elderly’s background, activities, hobbies and situation in their daily
living, and how the younger family member thinking about the elderly’s
health condition. This research was adopting contextual mapping method
that commonly use in participatory design by involve user through design
process (Visser et al., 2005).

The present study was initiated by conducting qualitative interviews with
elderly individuals and their family members to gather information regarding
their health conditions and lifestyles. Results indicated that the participants
meet the criteria for the study. Subsequently, a customized set of eight AD 8
questions was developed based on the experiences and daily lives of the parti-
cipants. These questions were drafted using the Landbot messaging platform,
which is integrated with WhatsApp. The feasibility of the prototype was
tested by administering the questions to two respondents, and their responses
were recorded, as depicted in Figure 1.
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Figure 1: Method designing the AD 8.

Interview

Interviews were conducted twice separately with family members and parti-
cipants. The purpose of this interview is to find out the habits, lifestyles, and
hobbies of the elderly.

Family members as participants were selected based on their residence in
Jakarta, Bogor, Depok, Tangerang, and Bekasi (Jabodetabek), living at home
with parents over 60 years old or visiting their parents at least once a week.
The interview was conducted by telephone.

The total number of interviewees as family members were four people,
aged 25-38 years. During the interview, eight questions were asked about AD
8 and asked to reflect on their parents. Most of them are not sure whether
their parents have dementia or the natural forgetfulness as part of normal
aging.

The following interview on elders. In this interview, they were asked about
daily activities, possible physical limitations, hobbies, favourite foods, places
frequently visited, and diseases they have (especially those with the potential
for dementia). As seen in Table 1.

Customized the AD8 Questions Instrument per Participant

Based on the participant data, AD 8 questions were prepared per point, as
shown in Table 2. Question no 3 Repeated the same things over and over
(questions, stories, or statements) and was asked directly to family members
when validating the data.

The customization questions in The Diary AD8 are not limited to the con-
tent but also the types of questions. The AD 8 questions consist of three
types: multiple choice (including image question), and open-ended (Figure 2).
Modifying the question type will provide extended answers to give a deep
understanding of the user’s way of thinking.

Prototype Questions to Chatbot

All questions that have been written are then arranged sequentially using
Landbot. Landbot is an application for creating automated chatbots, then
publish it via Whatsapp, as seen in Figure 3.

The Landbot also provide the chat view on their platform, so researcher
can be monitor through the live chat, Figure 4.

Test

The prototype of chatbot The Diary AD 8 was tested at a random session
on 2 participants (participant 2 and participant 5). The test has done in
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Table 2. Customized topics based on user data.

AD8®Dementia Screening
Interview

Customized topics

Problems with judgment (e.g.,
problems making decisions, bad
financial decisions, problems
with thinking)

e Asking about their decision or suggestion
and decision about what they are possibly
facing on them. Examples, what time suitable
to doing the things that they usually like

Less interest in hobbies/activities

e Duration of their activity, asking why they
like doing that, what is interesting about the
hobby when they do it.

e Hobby/ pass hobbies and why they change
(mostly answer because of their health
condition

Repeats the same things over and
over (questions, stories, or
statements)

Ask to family member

Trouble learning how to use a
tool, appliance, or gadget (e.g.,
VCR, computer, microwave,
remote control)

e Ask the step by step to operate washing
machine, maintanance the devices and type of
devices at their home that they usually use
everyday

e Asking daily devices that they use every day,
Asking about the tools and how that tools
should be used (using pictures)

FOl‘gCtS correct month or year

e Asking about their kid’s birthday

e Common knowledge such as independence
day,

e Their spouse’s birthday, wedding anniversary

Trouble handling complicated
financial affairs (e.g., balancing
checkbook, income taxes, paying

bills)

e Asking about simple counting.
e Money kurs fom one currency to others
e Electicity counting in payment

Trouble remembering
appointments

o Ask about their schedule with doctors,
drinking medicine, or praying habits

Daily problems with thinking
and/or memory

e Ask about common logic, such as way
turning of locking and open the door.

10-15 minutes based on the task for 7 questions. Table 3 shows the results.
Table 3 figured some elements including the AD 8 screening parameters,
customized questions, answers, and indication of whether it found any weird
Or error answers.

DISCUSSION AND CONCLUSION

The Diary AD 8 offers a new approach that may enable elderly to assess their
own dementia symptoms with the help of family members by understanding
and confirming their answers. However, the parameters of AD 8 instrument
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Figure 2: Questions type for the diary AD 8 (multiple choice (including image questi-

ons), and open question).
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Figure 3: Chatbot in whatsApp and landBot questions.
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Figure 4: Chatbot Questions in whatsapp and landbot chat interface.
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Table 3. Customized questions and test result The diary AD 8 participants (P2 & P5).

) y PARTICIPANT 2 PARTICIPANT §
NO | The The Eight-item Informant Interview to Differentiate Aging and | |SESI 6 2 [indicati [sesi 8 & [indicati

| Dementia (ADS*) | |auestions [ANSWER lon__|auesTions ANSWER on

1 |Apakah keluarga anda mengalami kesulitan dalam membuat When you looking for a place |Google Map 0K [Here is the personal No.2 oK
keputusan? Misainya tidak mampu memberi saran dengan benar,  |using the intermet, what website Information:
tidak mamppu mengurus keuangan, membeli hadiah yang tidak will you open?
layak untuk orang lain, bermasalah dengan pemikiran? / Problems 1. Weight
with judgment (e.g., problems making decisions, bod financial 2. ATM PIN
decisions, problems with thinking) 3. National ID Number (NIK)

4. Passport Number
Which number of the
above information has a
high level of privacy?

TApakah keluarga anda sudah tidak menekuni hobi/ kegiatan yang | |Share a photo of the recent trip | Tox What activities doyou | Watching TV, playing

sebelumnya disenangi? Misainya merajut, menjahit, berkebun, you took! usually do when you have |games, and chatting,
memasak kue, membaca buky, bermain catur, memainkan alat free time?
musik, atau Less interest in hol 3
+ + | - s ol + . 4
3 Apakah keluarga anda mengalami kesulitan belajar menggunakan | |"Steps to change the gas fora || apologize, | have been using |0k In your opinion, what Electric stove, electric fan. |OK
perkakas & peralatan?, seperti TV, radio, komputer, microwave, stove: natural gas for a long time 5o | electronic device in your
remote control, kompor, setrika, blender? / Trouble learning how | |1. Remove the regulator from [forgot about using LPG home do you use the least? Because there is a gas
to use a tool, appliance, or gadget (e.g, VCR, computer, microwave, | [the old gas cylinder. stove and AC.
remote control) 2. Tur off the stove. Why do you use that
3. Attach the regulator to the device rarely?
new gas cylinder,
4. Check the gas pressure
through the regulator meter.
5. Tum on the stove.
6. Remove the seal from the new
| gas cylinder.”
4 |Apakah keluarga anda lupa nama bulan atau tahun? / Forgets | |In what year did you move into | About & or 5 years ago Tox What is the date 2days  |Tgl 2 september oK |
correct month or yeor the house you are currently from now?
| | |living in?
5 Apakah keluarga anda mengalami kesulitan mengatur keuangan? | | What is the smallest 1rupiah koin Ok |How many zeros are in the |5 oK
Misainya membayar rekening aie/listrik, periksa buku cek, pajak denomination of paper currency largest denomination of
pendapatan, mengambil uang pensiun di bank? / Trouble handling | |in Indonesia currently? Indonesian paper currency? |
complicoted financial offairs (¢.g, balancing checkbook, income
|taxes, paying bills) | | | . | ) I
6 Apakah keluarga anda mengalami kesulitan mengingat janji How often do you visityour |once in two days O |When was the last time /two weeks ago oK
terhadap Trouble na you had a meeting with
| | |week? family/friends/colleagues?
7 |Apakah keluarga anda sehari-harinya mengalami Apakah keluarga | [Share a video/photo that you |50~ Ok |Please send picture of your | Laksa.
anda sehari-harinya mengalami gangguan memori dan pemikiran |find interesting! m favourite food
yang konsisten?. Misalnya lupa meletakkan kaca mata, kunci
kendaraan, meletakkan barang tidak sesual pada tempatnya/ Why do you find the
Daily problems with thinking and/or memory video/photo interesting? "Because the photo is very joyful

for us to gather with allthe big
family which has not been able to
happen again for 4 years and my
husband was not there because he

had already left for another
matter... An extraordinary
moment. "Thanks God"

has provided an overview of dementia assessment indicators, including exam-
ples. On the other hand, by gaining a deeper understanding of the user, AD 8
questions can be designed to align more closely with the user’s daily life
without altering the overall meaning of the AD 8 instrument.

Customization of questions in The Diary AD 8 gives users a personal
approach based on what they are facing and their experiences. These more
detailed questions offer a different approach from the conventional AD 8
instruments and have been found to increase user openness and willingness
to share their experiences. The enthusiasm of participant can be seen in their
answers to the questions. They usually use long chats as can be seen in Table 3
at participant 2. Participant 2 explained in more than 50 words and add emoji
to express emotion’s when explain the interesting memory. While participant
5 asked the family member whether they missed the session or whether they
will have again in the future.

The type of questions play role in shaping the user’s answers. For mea-
surements related to dementia, commonly use open questions. These are
preferable as they allow for a more comprehensive understanding of the user’s
responses.
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