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Background:

The number of elderly people worldwide is rising at an alarming rate, with almost 10,000 people
turning 65 in the United States every day (Olshansky et al., 2009). This dramatic rise in the number of
elderly people is also followed by an ever-increasing need for healthcare in the geriatric community
(Olshansky et al., 2009).

The life span of the worldwide population had been increasing due to better health care system,
diagnosis and increased awareness. Parkinson’s disease (PD) is one of the most common age related
neurodegenerative diseases (Hindle 2010).Neuronal loss both in genetic and sporadic form of PD is
one of the major causes of PD and other neurodegenerative diseases. The biomarkers for the diagnosis
and prognosis of PD are still not well defined hence the late diagnosis with reversal of the disease is
difficult (Miller et. al. 2015). It is important to find novel mechanisms for prognosis and diagnosis as
well as pathogenesis. The mechanisms of neuronal loss is still not clear in PD and needs to be
investigated further to find out novel targets for therapeutic interventions.

To facilitate the clinical diagnosis of PD, numerous studies have focused on biomarkers based on
neuroimaging and molecules in cerebrospinal fluid (CSF) and peripheral blood. For example,
neuroimaging abnormalities detection by SPECT, meta-iodobenzyl guanidine I 123, sonography,
PET, or MRI, have been tested in patients with moderate or advanced disease. These allow non—
invasive tracking of molecular targets of relevance to neurodegeneration but the cost is too high to use
these techniques as screening tools in the general population. Likewise, several blood and
cerebrospinal fluid (CSF) biomarkers such as a-synuclein and DJ-1 have been tested for the diagnosis
of PD, but the outcomes have been inconsistent, possibly due to the highly heterogeneous study
population, sample contamination, and non-standardized sampling processes.

In order to effectively address the health of the elderly, especially those with PD needs in the years
to come, it will be important to establish strategies to track the health status of the elderly and to
identify the most productive methods for remote surveillance, disease prevention and health care.
Recent technological developments, such as television and telemedicine, have been especially useful
in a variety of environments (Levine and Gorman, 1999; Rosser et al., 2001; Rajan, 2012; Clifford
and Clifton, 2012; Rogante et al., 2010).



The systems allow remote interactions between patients, physicians and students that are critical to
the next generation of clinical research and therapy (Panayides et al., 2010; Koch, 2006). Smart
phones are cell phones specialising in the production of a new generation of clinical research with
additional computing capabilities/services (Fortney et al., 2011; Boulos et al., 2011).

In addition, the number of mobile and pervasive medical applications on smartphones in the general
population is rising and can be increased to include clinical research. Several papers have recently
defined potential for mobile apps in circumstances, control of prescription drugs, food intakes,
depression, strokes, diabetes, rehabilitation, opioid enforcement and patient care (Doherty and Oh,
2012; Dufau et al., 2011; Gill et al., 2012; Martin et al., 2012; Mellone et al., 2012; Mellone te al.,
2012; Klasnja and pratt, 2012; Worringham et al., 2011).

Moreover, amid numerous advancements in cell phone science, the utility and value of smartphone
apps used for clinical research or care for the elderly remains almost unknown. The latest proposal
focuses on the creation of a mobile app for PD patient memory, mobility and fragility. The purpose of
this proposal is to create a new cognitive test (Touch Screen Technology Processing Speed) that is
suitable for use in elderly people with remote testing capabilities. The significance of this proposal is
the development of smartphone-based evaluation batteries for cognitive and motor function in patients
with PD.

Knowledge Gap and Clinical Implications:

Degenerative disorders of the central nervous system (CNS), such as Parkinson's disease (PD), affect
the human motor system and present a variety of deficits, such as cognitive impairment and motor
dysfunction (Mack and Marsh, 2017). Examples of such dysfunctions include reduced speech
(Ludlow et al., 1987), higher regular calorie consumption (Marder et al., 2009), increased rigidity,
decreased dexterity, and extreme tremor (Louis, 2009).

Patients with PD are typically suffering from non-motor symptoms. Cognitive impairment (CI) is the
most debilitating non-motor PD symptom. In conjunction with both motor signs and dementia, the
disorder puts a major social and economic strain on both caregivers and society. As a result, there
were requests to determine the cause and risk factors of CI in individuals with PD. (Svenningsson et
al., 2012) particularly with no treatment available to delay or prevent CI in PD. The entire spectrum of
cognitive disability can be found in PD, ranging from subjective cognitive impairment to mild
cognitive impairment (MCI) and PD dementia (PDD) (Baschi et al., 2018). The mean prevalence of
PD-MCI was reported to be 26.7% (Litvan et al., 2011), but varies from 20 to 69 percent depending
on the recruitment source and cognitive batteries used (Yarnall et al., 2014; Domellof et al., 2015).
The underlying brain pathology contributing to PD cognitive deficits is still poorly known.
Interruption of the circuitry that regulates the striatopallidothalamic network to the dorsolateral
prefrontalcortex due to striatal dopaminergic deficit has been suggested to underlie cognitive
impairment in PD (Emre, 2003).

Current research focus on the identification of early signs of diseases so that future medical assistance
can postpone their growth (Pereira et al., 2019). The Self-Administered Gerocognitive Test (SAGE)
(Scharre et al., 2010) is a widely used tool for cognitive assessment of MCI and early symptoms of
dementia. SAGE is commonly used to classify signs and development of MCI, AD, and PD
(Athilingam et al., 2015). Recently, a variety of works have focused on providing automated cognitive
and motor function self-assessment tests on electronic consumer devices, such as smartphones
(Aghanavesi et al., 2017), laptops (Sisti et al., 2017) and dedicated graphics tablets (Sole-Casals et al.,
2019). Commonly conducted studies involve the tasks of Archimedes spiral drawing (Aghanavesi et
al., 2017; Chen et al., 2018; Lopez-de-Ipina et al., 2018), finger tapping (Sisti et al., 2017), freehand
drawing tasks (Lin et al., 2018), and tracing tasks (Chen et al., 2018). Methods used to analyse the
collected spatiotemporal finger tapping, finger tapping, or pen route data include statistical analysis
(San Luciano et al., 2016), discrete cosine transform (DCT) features (Sole-Casals et al., 2019),
entropy, and fractal dimension analysis (Lopez-de-Ipina et al., 2018).



Aims:

The current protocol focuses on the development of a computerized model/smart phone application
that assesses the cognitive and motor deficits of PD patients at the early stage, thus helping in
delaying the progression of disease symptoms and providing more years of healthy life. Dementia
Coach App is the proposed name for this new app.

Hypothesis:

Our hypothesis is developing a mobile app with an easy friendly interface that is available for
download freely in Apple store and Google play store will help PD patients and their families to
manage early cognitive/motor signs and symptoms with better management. This will delay the
development of more serious problems related events for PD patients. Also this app will enable PD
patient to live normal daily life.

Methods

Patients recruitments:

Ethical approval, Sample calculation and Patient selection including exclusion and inclusions criteria
will be done accordingly. Grading and full clinical assessment for PD patients will be done according
to established clinical scoring protocols.

Equipment

All measures and methods are based on Brouillette et al., (2013) and Lauraitis et al., (2020). However
with the help and the guidance of IT, we can develop our own matrix and tasks within the app.

Expected Outcomes and relevance:

Mobile devices can be used to provide and monitor clinical care in PD patients as well as to track the
health status of PD patients. Smartphone-based technologies have been used, for example, to address
a number of psychological disorders, such as regeneration, depression and regression in the non-
geriatric population (Rogante et al., 2010; Dufau et al., 2011; Mellone et al., 2012).

Smartphones have been described as an effective means of involvement in any intervention and to
provide an effective means of tracking implementation and assessment of results. It is also important
to stress that the effects of regional, clinical, patient diversity and recruitment costs are likely to
influence how people are recruited for clinical research (Dufau et al., 2011).

This will allow further studies, more detailed studies, and the use of smartphones in geriatric
research to be performed across a wider range of research. Dementia Coach App will come with
following advantages: 1) Most of people are already engaged in online communities; (2) Privacy is
maintained, thus overcoming sociocultural stigma associated with mental health care in Malaysia;
(3) eTherapy eliminates physical barriers to access, which is especially important for women, remote
areas and sexual minorities. Needless to say, it is a must tool during the current Pandemic of C19
with restricted MCO policy in Malaysia. The eTherapy selected is ideal because it focuses on core
underlying mechanisms of effective therapeutic change, including exposure and skills building.
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