Research Log

The research project that was being conducted underwent various phases throughout
the semester. Initially, the team had to decide which equipment would be the most
suitable for the research project. This was a crucial decision that required extensive
research and discussion amongst the team members. After carefully evaluating the
available options, the team concluded that realeye.io would be the best choice for virtual
eye tracking. This decision was made after considering several factors such as the
accuracy of the system, ease of use, and cost-effectiveness.

Before deciding on realeye.io, there was a dilemma that arose between using iMotion or
realeye. This was a challenging decision that required the team to conduct in-depth
research and analyze the pros and cons of each system. After consulting with Dr. Dixon
and obtaining permission from Dr. Duchowski, the team ultimately decided to move
forward with realeye.io.

To obtain the necessary information and student purchasing details, one of the team
members contacted Adam from realeye. Adam's contact information was provided by
Dr. Duchowski, who was a valuable resource for the team throughout the project.
Through the communication with Adam, the team was able to gather all the required
information and make the necessary arrangements to acquire the equipment. Overall,
the team went through a rigorous process to ensure that they made the best decisions
for the project and utilized the most suitable equipment to achieve their research goals.
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Finalizing the equipment or software to use, realeye.io:

Online Research Platform with

Webcam Eye-Tracking

See the platform's video overview

Launch Demo
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Making Presentation
After finalizing the software, we need to provide the introductory presentation about the
motivation, problem statement

Evaluation of Cognitive Load Through
Eye Tracking of People with Dementia

Margi Engineer

For the initial presentation of the survey, three platforms were chosen, and the results of
three participants were demonstrated in a demo.

The three platforms screenshots which were used in the survey are here:
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ABSTRACT

OBJECTIVE

To describe the comparative efficacy of drug and
non-drug interventions for reducing symptoms of
depression in people with dementia who experience
depression as a neuropsychiatric symptom of
dementia or have a diagnosis of a major depressive
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DATA SOURCES

Medline, Embase, the Cochrane Library, CINAHL,
PsycINFO, and grey literature between inception and
15 October 2020.

ELIGIBILITY CRITERIA FOR STUDY SELECTION
Randomised trials comparing drug or non-drug
interventions with usual care or any other intervention
targeting symptoms of depression in people with
dementia.

MAIN OUTCOME MEASURES

Pairs of reviewers screened studies, abstracted
aggregate level data, and appraised risk of bias with
the Cochrane risk of bias tool, which facilitated the
derivation of standardised mean differences and back
transformed mean differences (on the Cornell scale
for depression in dementia) from bayesian random
effects network meta-analyses and pairwise meta-
analyses.

RESULTS

0f 22 138 citations screened, 256 studies (28 483
people with dementia) were included. Missing

WHAT IS ALREADY KNOWN ON THIS TOPIC

Interest is growing in social prescribing—linking patients with non-drug
interventions in their community—to reduce symptoms of depression, iselation,
and loneliness

Individual randomised trials have shown that non-drug interventions (eg,
exercise) alleviate symptoms of depression in people with dementia

The comparative efficacy of drug and non-drug interventions for reducing
symptoms of depression in people with dementia, with or without a diagnosis of
a major depressive disorder, is, however, unknown

WHAT THIS STUDY ADDS

In this systematic review, non-drug approaches were associated with a
meaningful reduction in symptoms of depression in people with dementia and
without a diagnosis of a major depressive disorder

Drug approaches alone, however, were not more efficacious than usual care

thelbmj | BMJ2021;372:n532 | doi: 10.1136/bmjn532

8,9,10

data posed the greatest risk to review findings.

In the network meta-analysis of studies including
people with dementia without a diagnosis of a

major depressive disorder who were experiencing
symptoms of depression (213 studies; 25177 people
with dementia; between study variance 0.23), seven
interventions were associated with a greater reduction
in symptoms of depression compared with usual
care: cognitive stimulation (mean difference -2.93,
95% credible interval —4.35 to —1.52), cognitive
stimulation combined with a cholinesterase inhibitor
(-11.39, -18.38 to —3.93), massage and touch
therapy (-9.03, —12.28 to —5.88), multidisciplinary
care (-1.98, —3.80 to —0.16), occupational therapy
(-2.59, —4.70 to —0.40), exercise combined with
social interaction and cognitive stimulation (-12.37,
-19.01 to -5.36), and reminiscence therapy (-2.30,
-3.68 to —0.93). Except for massage and touch
therapy, cognitive stimulation combined with a
cholinesterase inhibitor, and cognitive stimulation
combined with exercise and social interaction, which
were more efficacious than some drug interventions,
no statistically significant difference was found

in the comparative efficacy of drug and non-drug
interventions for reducing symptoms of depression in
people with dementia without a diagnosis of a major
depressive disorder. Clinical and methodological
heterogeneity precluded network meta-analysis

of studies comparing the efficacy of interventions
specifically for reducing symptoms of depression

in people with dementia and a major depressive
disorder (22 studies; 1829 patients).

CONCLUSIONS

In this systematic review, non-drug interventions were
found to be more efficacious than drug interventions
for reducing symptoms of depression in people with
dementia without a major depressive disorder.

SYSTEMATIC REVIEW REGISTRATION
PROSPERO CRD42017050130.

Introduction

Fifty million people worldwide have a diagnosis of
dementia.’ About 16% of people with dementia also
have a diagnosis of a major depressive disorder, but
329 of those with dementia will experience symptoms
of depression (as part of the neuropsychiatric symp-
toms of dementia) without a formal diagnosis of a
major depressive disorder.”? In people with dementia,
symptoms of depression manifest clinically as physical
(eg, poor appetite, low energy) and behavioural (eg,
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What Is Dementia? Symptoms,
Types, and Diagnosis

On this page:

What are the signs and symptoms of dementia?
What causes dementia?

What are the different types of dementia?
How is dementia diagnosed?

Who can diagnose dementia?

Dementia is the loss of cognitive functioning — thinking, remembering, and
reasoning — to such an extent that it interferes with a persen's daily life and
activities. Some people with dementia cannot control their emotions, and
their persenalities may change. Dementia ranges in severity from the mildest
stage, when itis just beginning to affect a persen’s functioning, to the most
severe stage, when the person must depend completely an others for basic
activities of daily living, such as feeding oneself.

Dementia affects millions of peaple
and is more common as people
grow older (about one-third of all
people age 85 or older may have
some form of dementia) but itis nat
a normal part of aging. Many people
live into their 90s and beyond

without any signs of dementia.

There are several different forms of dementia, including Alzheimer's disease,
which is the most common.

What are the signs and symptoms of dementia?

Signs and symptoms of dementia result when once-healthy neurons (nerve
cells) in the brain stop working, lose connections with other brain cells, and
die. While everyone loses some neurons as they age, people with dementia
experience far greater loss,

The signs and symptoms can vary depending on the type and may include:

+ Experiencing memory loss, poor judgment, and confusion
= Difficulty speaking, understanding and expressing thoughts, or reading and
writing

Wandering and getting lost in a familiar neighborhood

Trouble handling money responsibly and paying bills

Repeating questions.

Using unusual words to refer to familiar objects

Taking lenger to complete normal daily tasks

Losing interest in normal daily activities or events

Hallucinating or experiencing delusions or parancia
Acting impulsively
Mot caring about other people’s feelings

Losing balance and preblems with movement

People with intellectual and developmental disabilities can also develop
dementia as they age, and in these cases, recognizing their symptoms can be
particularly difficult. It's important te consider a person’s current abilities and
to monitor for changes over time that could signal dementia.

What causes dementia?

Dementia is the result of changes in certain brain regions that cause neurons
{nerve cells} and their connections te stop working properly. Researchers
have connected changes in the brain te certain forms of dementia and are
investigating why these changes happen in some people but not others. Fora
small number of peaple, rare genetic variants that cause dementia have been
identified.

Although we don't yet know for certain what, if anything, can prevent
dementia, in general, leading a healthy lifestyle may help reduce risk factors.
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Blogs by a family member

A peculiar life is a blog written by Sophie who has lost a number of family members to familial Alzheimer’s disease. She has tested positive for the
mutated gene, which means in time she too will develop Alzheimer’s disease.

Jessica writes a blog titled FTD & me which shares her journey and experiences with her mum who was diagnosed with frontotemporal dementia at
the age of 62. The aim of her blog is to raise awareness of FTD and to provide relatable content for people in a similar situation.

Jane's husband was diagnosed with dementia in 2017 at the age of 58. She started writing a blog called Memory for two to try to focus on the
positive aspects of living a life affected by dementia, and to in turn keep her focused on the positive aspects of their life together. She says that
most of the time it works!

Mum has dementia is a blog written by the daughter of a lady who was diagnosed with young onset Alzheimer’s disease at the age of 58. The blog is
about their joint struggle with dementia.

Candace’s mum Robin was diagnosed with frontotemporal dementia at the age of 57. Candace writes a blog Our FTD journey — care giving from a
daughter’s perspective —in order to share their experiences and to help support others. They live in America.

Linda’s husband Ken was diagnosed with young onset dementia aged 53 and their lives changed forever. Linda started writing a blog
called Telling tales in order to help others to understand the impact of dementia on families.

Blogs by people with Recommend a blog Young onset dementia

young onset If you can recommend any other blogs resources
specifically about young onset
dementia, please do share the details
withus

Read blogs written by people living
with young onset dementia

Search our collections of young onset
dementia related books, films and
publications



Research Log

The results from the free demo version were shown:

fixation

rarticipant_tags participant_quality_grade participant_quality_grade_item test_item_display_order fixation_point_x

3 5 1 54.043981481481
3 5 1 6.8022762345679
3 5 1 12.372134038801
3 5 1 86.278211805556
3 5 1 44.754754754755
3 5 1 15.561693948413
3 5 1 30.703125
3 5 1 18.082045949693
3 5 1 28.148148148148
3 5 1 67.456502525253
3 5 1 81.534519300144
3 5 1 17.389736829075
3 5 1 25.543981481481
3 5 1 68.902777777778
3 5 1 63.559027777778
3 5 1 21.744870580808
3 5 1 19.299077964519
3 5 1 10.56712962963
3 5 1 23.620457642516
3 5 1 36.370597718254
3 5 1 19.722215531039
3 5 1 27.184591892312
3 5 1 19.754131780917
3 5 1 73.87003968254
3 5 1 68.99537037037
3 5 1 66.276165674603
3 5 1 63.715277777778
3 5 1 45.908915544332
3 5 1 8.7136994949495
3 5 1 -3.4533298773644
3 5 1 83.184909611993
3 5 1 39.014429012346
3 5 1 19.585222376341
3 5 1 43.416004177578
3 5 1 26.857229704452
3 5 1 67.314781746032
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42.601762664591
-1.5406457427948
-2.8105342123877

15.761002050201

57.417339625089

6.9882385747644

42.124025021081

45.903172087176

52.777426434023

56.40255437264

34.383718995844

31.015847019697

14.706452292923

21.717423800173

37.786002262113

73.178545604279

56.948361597996

70.651877797237

62.965633199131

92.620264026145

85.527481370584

84.582475165321

91.070188874636

95.488253342785

97.354430174483

96.245322303677

97.983800350263

36.836304276468

19.594279963971

32.850845548327

21.233977926513

13.218592435839

20.000227664989

74.199207063282

67.853395307423

71.34349616379

17
612
1021
1298
1721
2068
2589
2171
3199
3499
3749
4325
4729
4973
5127
5292
5679
6055
6250
6662
6861
7268
7699
7930
8344
8765
9168
9501
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9888
1"
459
699
1153
1375
1714

390
378
187
393
151
396
156
397
236
220
370
373
174
121

99
370
359
164
380
168
387
400
134
383
391
384
233
126

4.7709415831914
63.440450902571
41,560825949742

22.619449477348
10.888460824824
9.2810516056455
33.388743501095
16.694520189512

11.069432596791
36.955469236525

9.646879244284
40.114292137636
8.8484833457913
10.371992265179
11.795008810203
19.076768871706
14.609709496484
6.3478721724369
7.1781597022197
45.949899142117
4.2503919937816
2.3796273763772
2.3590110393317
35.753158924732

12.4826872994

37.696625623723

16.863425259453

35.12165510739

14.438978901282

36.394243053309

fixation_point y fixation_starts_at ms fixation_ends_at ms fixation_duration_ms saccade_amplitude_percent not

Re:

Regarding the research log, there has been a lack of progress to report after the free
version was shown, unfortunately. This is due to the lengthy process of acquiring the
software from the department, which has been ongoing for over three months and is still

underway. The acquisition process involves several

departments and

requires

verification, leading to email exchanges among the realeye.io team, the CS admin
department, and the CCIT department, including its subdepartment.
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Purchasing the software:After a long process, and still not getting the clearance, Dr.
Dixon purchased the student version of software for a month.

RealEye.io Account Activation (Extemal Inbox x ® a8 &
[ ) RealEye Admin <agent@realeye.io> Wed, Mar 15, 7:54PM ¢ “
. tome -

alEye

Click the button below and activate your account

We'll be happy to answer your questions!

Adam Cellary

adam@realeye.io|

Paper:
After purchasing the software the pilot study was done. The screenshot of the platforms
used (cleaned images), the survey, final output and paper.



Research Log

Alzheimer's Disease Fact Sheet Ao

Alzheimer's Disease Symptoms

Alzheimer’s disease is an irreversible, progressive brain disorder that slowly destroys memory and thinking skills, and, eventually, the ability to carry
out the simplest tasks. In most people with Alzheimer’s, symptoms first appear in their mid-60s. Estimates vary, but experts suggest that more than
6 million Americans, most of them age 65 or older, may have dementia caused by Alzheimer’s.

Alzheimer’s disease is currently ranked as the sixth leading cause of death in the United States, but recent estimates indicate that the disorder may
rank third, just behind heart disease and cancer, as a cause of death for older people.

Causes of Dementia

Alzheimer’s is the most common cause of dementia among older adults. Dementia is the loss of cognitive functioning—thinking, remembering, and
reasoning—and behavioral abilities to such an extent that it interferes with a person’s daily life and activities. Dementia ranges in severity from the
mildest stage, when it is just beginning to affect a person’s functioning, to the most severe stage, when the person must depend completely on
others for basic activities of daily living.

The causes of dementia can vary, depending on the types of brain changes that may be taking place. Other dementias include Lewy body
dementia, frontotemporal disorders, and vascular dementia. It is common for people to have mixed dementia—a combination of two or more types
of dementia. For example, some people have both Alzheimer's disease and vascular dementia.

Alzheimer's disease is named after Dr. Alois Alzheimer. In 1906, Dr. Alzheimer noticed changes in the brain tissue of a woman who had died of an
unusual mental illness. Her symptoms included memory loss, language problems, and unpredictable behavior. After she died, he examined her brain
and found many abnormal clumps (now called amyloid plagues) and tangled bundles of fibers (now called neurofibrillary, or tau, tangles).

These plagues and tangles in the brain are still considered some of the main features of Alzheimer’s disease. Another feature is the loss of
connections between nerve cells (neurons) in the brain. Neurons transmit messages between different parts of the brain, and from the brain to
muscles and organs in the body.

How Does Alzheimer's Disease Affect the Brain?

Scientists continue to unravel the complex brain changes involved in the onset and progression of Alzheimer’s disease. It seems likely that changes
in the brain may begin a decade or more before memory and other cognitive problems appear. During this preclinical stage of Alzheimer's disease,
people seem to be symptom-free, but toxic changes are taking place in the brain. Abnormal deposits of proteins form amyloid plaques and tau
tangles throughout the brain. Once-healthy neurons stop functioning, lose connections with other neurons, and die. Many other complex brain
changes are thought to play a role in Alzheimer's, too.

The damage initially appears to take place in the hippocampus and the entorhinal cortex, parts of the brain essential in forming memories. As more
neurons die, additional parts of the brain are affected and begin to shrink. By the final stage of Alzheimer’s, damage is widespread, and brain tissue
has shrunk significantly.

Signs and Symptoms of Alzheimer's Disease

Memaory problems are typically one of the first signs of cognitive impairment related to Alzheimer’s disease. Some people with memory problems
have a condition called mild cognitive impairment (MCI). In MCI, people have more memory problems than normal for their age, but their symptoms
do not interfere with their everyday lives. Movement difficulties and problems with the sense of smell have also been linked to MCI. Older people
with MCl are at greater risk for developing Alzheimer’s, but not all of them do. Some may even go back to normal cognition.

The first symptoms of Alzheimer’s vary from person to person. For many, decline in non-memory aspects of cognition, such as word-finding,
vision/spatial issues, and impaired reasoning or judgment, may signal the very early stages of Alzheimer’s disease. Researchers are

studying hiomarkers (biological signs of disease found in brain images, cerebrospinal fluid, and blood) to detect early changes in the brains of peaple
with MCI and in cognitively normal people who may be at greater risk for Alzheimer’s. Studies indicate that such early detection is possible, but
more research is needed before these techniques can be used routinely to diagnose Alzheimer’s disease in everyday medical practice.

Stages of Alzheimer's Disease
Mild Alzheimer’s Disease

As Alzheimer’s disease progresses, people experience greater memory loss and other cognitive difficulties. Problems can include wandering and
getting lost, trouble handling money and paying bills, repeating questions, taking longer to complete normal daily tasks, and personality and behavior
changes. People are often diagnosed in this stage.
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What Is Dementia? Symptoms,
Types, and Diagnosis

On this page:

What are the signs and symptoms of dementia?
What causes dementia?

What are the different types of dementia?
How is dementia diagnosed?

Who can diagnose dementia?

Dementia is the loss of cognitive functioning — thinking, remembering, and
reasoning — to such an extent that it interferes with a person's daily life and
activities. Some people with dementia cannot control their emotions, and
their personalities may change. Dementia ranges in severity from the mildest
stage, when it is just beginning to affect a person's functioning, to the most
severe stage, when the person must depend completely on others for basic
activities of daily living, such as feeding oneself.

Dementia affects millions of people
and is more common as people
grow older (about one-third of all
people age 85 or older may have
some form of dementia) but it is not
anormal part of aging. Many people
live into their 90s and beyond

without any signs of dementia.

There are several different forms of dementia, including Alzheimer’s disease,
which is the most common.

What are the signs and symptoms of dementia?

Signs and symptoms of dementia result when once-healthy neurens (nerve
cells) in the brain stop working, lose connections with other brain cells, and
die. While everyone loses some neurons as they age, people with dementia
experience far greater loss.

The signs and symptoms can vary depending on the type and may include:

» Experiencing memory loss, poor judgment, and confusion

Difficulty speaking, und ding and expressing thoughts, or reading and
writing

Wandering and getting lost in a familiar neighborhood

Trouble handling money responsibly and paying bills

Repeating questions

Using unusual words to refer to familiar objects

Taking longer to complete normal daily tasks

Losing interest in normal daily activities or events

Hallucinating or experiencing delusions or paranoia
Acting impulsively
Mot caring about other people’s feelings

Losing balance and problems with movement

People with intellectual and developmental disabilities can also develop
dementia as they age, and in these cases, recognizing their symptoms can be
particularly difficult. It's important to consider a person’s current abilities and
to monitor for changes over time that could signal dementia.

What causes dementia?

Dementia is the result of changes in certain brain regions that cause neurons
(nerve cells) and their connections to stop working properly. Researchers
have connected changes in the brain to certain forms of dementia and are
investigating why these changes happen in some people but not others. Fora
small number of peaple, rare genetic variants that cause dementia have been
identified.

Although we don’t yet know for certain what, if anything, can prevent
dementia, in general, leading a healthy lifestyle may help reduce risk factors.
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Blogs by a family member

A peculiar life is a blog written by Sophie who has lost a number of family members to familial Alzheimer’s disease. She has tested positive for the
mutated gene, which means in time she too will develop Alzheimer’s disease.

Jessica writes a blog titled FTD & me which shares her journey and experiences with her mum who was diagnosed with frontotemporal dementia at
the age of 62. The aim of her blog is to raise awareness of FTD and to provide relatable content for people in a similar situation.

Jane's husband was diagnosed with dementia in 2017 at the age of 58. She started writing a blog called Memory for two to try to focus on the
positive aspects of living a life affected by dementia, and to in turn keep her focused on the positive aspects of their life together. She says that
most of the time it works!

Mum has dementia is a blog written by the daughter of a lady who was diagnosed with young onset Alzheimer’s disease at the age of 58. The blog is
about their joint struggle with dementia.

Candace’s mum Robin was diagnosed with frontotemporal dementia at the age of 57. Candace writes a blog Our FTD journey — care giving from a
daughter’s perspective —in order to share their experiences and to help support others. They live in America.

Linda’s husband Ken was diagnosed with young onset dementia aged 53 and their lives changed forever. Linda started writing a blog
called Telling tales in order to help others to understand the impact of dementia on families.

Blogs by people with Recommend a blog Young onset dementia

young onset If you can recommend any other blogs resources
specifically about young onset
dementia, please do share the details
withus

Read blogs written by people living
with young onset dementia

Search our collections of young onset
dementia related books, films and
publications
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Eye-tracking Study | RealEyeio X Eye-tracking Study Heatmaps | © X | ¥ Inbox (192) - mengine@g.clemsc X | T Sent Mail - X Ey king Study | RealEyeio X \ + v _ B X
<« C @ realeye.io/dashboard/study/31acbfee-2a78-4df4-9f71-bd6b400ee2e9/ < % ®» 0 :
. Student Il License
Study: Eye-tracking Study (nishe) — ® ©

Participants used: 10 out of 20

1 StudySetup [l pIE EEmER 2 Contents Setup
with 'Export to CSV' to use thi

feature.

. < PARTICIPATION LINK STUDY SUMMARY Q
Set Participants Export Data
Study ID: 31acbfee-2a78-4df4-9f71-bdBb400ee2e9
Link disabled. Rest: e study to collect more results.
-Show elements in random order
10710 - Show separator between images
- Ask my panelists about name, gender and age
PARTICIPANTS LIST & STUDY CONTENTS
Heatmaps
[==] Heatmaps Recording Data Chart
== —— = Instruction
This is a website shown here. You can
| 1D: 14b47d13-8fak-4y scroll through the image. If you are done
looking to the image you can press any
= key.
- Save your spot » 4
Survey See Resul
Finish on keypress See Results
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So these are the final output of all the 10 participants. This is how the
whole process of selecting the software -> purchasing the software ->
demo study -> pilot study and finally getting the resulit.

Furthermore, IRB is still in process. Initial draft is shown below, will
design the study design and better draft of study for original study
now (as it is summer study).

‘ Division of
@ % RESEARCH =

Research Compliance

DETERMINATION
QUESTIONS DETERMINATION QUESTIONS

PRINCIPAL Protocol Number: Submission Number:
INVESTIGATOR (PI) AND

IRB EFORM EDITORS IRB2023-0198 IRB2023-0198-01

OTHER PERSONNEL 1. Does your project involve human subjects as described below?

GENERAL QUESTIONS ™'Yes O No

According to the regulations [45 CFR 46.102(e)], human subject means a living individual about

r student) conducting research:

bugh intervention or interaction with the individual,
on or biospecimens; OR

rates identifiable private information or

FUNDING INFORMATION
Is a biospecimen for which the identity of the subject is

EXEMPT RESEARCH or may readily be ascertained by the investigator or

CATEGORY associated with the biospecimen.

RESEARCH METHOD an identifiable biospecimen.

RESEARCH SITES

DATA MANAGEMENT AND

SHARING PLAN 2. Does your research study meet the definition of research as described below?
™Yes ONo
INFORMED CONSENT
PI CONFIRMATION Research is defined as a systematic investigation,including research development, testing, and

evaluation, designed to develop or contribute to generalizable knowledge. Activities that meet this
definition constitute research for purposes of this policy, whether or not they are conducted or
supported under a program that is considered research for other purposes.

Please visit the IRB Website for more information on what is considered research.

3. Select type of application:



