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Abstract
The field of Artificial Intelligence & Robotics in Life Science has undergone significant
modernization, leading to a substantial increase in output. One of the most effective Al
techniques in this sector is Vocal Biomarkers, which utilizes deep learning algorithms to
detect various diseases related to the heart, lungs, and neural system such as Cardiometabolic
and Cardiovascular disease, Parkinson's disease, Alzheimer’s disease, Multiple Sclerosis, and
more in their early stages by analyzing multilayered neural networks from a vast amount of
data based on voice pitch, verbal vocalization, and non-verbal vocalization. It is important to
note that disorders can have a significant impact on both immune and vocal health. This
presentation provides an overview of diseases detected by vocal biomarkers, the type of
speech recorder used, its technique and working process, as well as its potential for more
effective use in the future within the healthcare sector.
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Introduction
The development of Al is the key to open the new opportunities in the field of digital
healthcare. The purpose of Al in this sector to make the treatment of people become easier
and it helps to the healthcare workers that the diagnose pattern become less complex. Vocal
Biomarker is an unique Al technique for analysis, diagnosis of disease by remote monitoring.
It is a useful method to detect the diseases in their earlier stage. For example- Parkinson
diseases, Alzheimer disease, Cardiovascular disease, Mental health, COVID- 19, respiratory
condition, Dementia, Diabetes, Anxiety and other condition and symptoms. There are many
applications of voice for health-related-purpose. The way of the communication is the ideal
method to check the state of the human either healthy or have any disorder. In this way we
discuss about the method of detection by vocal biomarker, its object and future scope.

Figure 01. Remote Monitoring
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Types and Names of some diseases that identified by Vocal Biomarker
Neul:ologlcal Cardl? vascular Mental Disease Respiratory Disease
Disease Disease
Parkinson’s Coronary Artery . .
Disease Disease (COD) Stress Asthma
. o Congestive Heart . ] .
Autism (Children) Failure (CHF) Depression Tuberculosis
. . Peripheral Artery Post-Traumatic Stress .
Reading Dyslexia Discase (PAD) Disorder (PTSD) Pneumonia
Sclerosis Cardiac Stroke Schizophrenia TLungs Cancer

Table 01. Identification of disease by vocal Biomarker

Objective

Figure 02. Show objective of vocal biomarker

Procedure

The vocal biomarker is sensory dependable Al that can be used by remotely or touchless.
Both Al and big data are used in vocal biomarkers to analyze signaling.

Voice analysis is one of the ideal and primary way to detect patient’s physical and
neurological condition.

Each algorithm that is detected by vocal biomarker is compared with thousands of data
points of healthy persons and sick persons i.e. based on algorithms.

The matching of algorithms signifies that the individual has specific condition. The
abnormal condition occurs due to presence of bacteria, viruses or parasites or other reason
like internal organ’s disabilities like lungs, heart or brain etc.

For example when we detect the Coronary diseases with this procedure-
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Figure 03. for example, of detect coronary disease

Coronary discasec
(N=61)
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Process of Voice Analvsis

...

Voice Input Vocal Cloud Momnitoring
(ATX Analytics) Determination of patient’s
condition and risk of the

Prosody, Intonation and
Pitch etc. acute stage of diseases

Figure 04. process of voice analysis
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Figure 05. Outlet procedure of vocal biomarker

Conclusion
Within the healthcare sector, the Vocal Biomarker is considered crucial artificial intelligence
due to the rising prevalence of cardiovascular diseases as the leading cause of mortality.
Additionally, respiratory issues can also lead to chronic illnesses due to delayed diagnosis.
Identifying the algorithm and detecting diseases in their early stages is a straightforward
process. This method relies on speech patterns rather than the content of speech. The rhythms
and prosodies undergo analytical procedures and are compared with algorithms developed
from prior research and diagnoses

We deliberated on various healthcare goals. With the simplification of vocal
biomarker utilization, its usage is expected to rise, thereby reducing the burden on healthcare
professionals.
We have discovered that simplifying the technology used in clinical practices, such as
making it more accessible on common devices like android phones, laptops, tablets, or
Bluetooth speakers, can lead to increased usage for primary diagnosis procedures, self-
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monitoring, and other purposes. The availability of high-value datasets, optimal research

methods, and the personalization and privacy of recorded data are crucial for further

advancements.

Future scope

Enhancements are required in every technology to simplify processes and maximize

advantages.

= Easy usage like discussion or answering with smart devices can detect the neurological
and vocal disorders.

= After diagnosis the results can easily check by patient to make it more convenient for his
regular self-monitoring at home.

The diagnosis method and medication adjustment are determined by the voice content, which
can help alleviate the strain on hospitals during a pandemic or in cases of acute illnesses.

Al Remote  AtHome = Personali
Solutions Care Tested  zed Data

Figure 06 Different diagnosis method of voice content

References

1. Grossmann T, Vaish A, Franz J, Schroeder R, Stoneking M, Friederici AD. Emotional
voice processing: investigating the role of genetic variation in the serotonin transporter
across development. PLoS One. 2013;8:€68377. [PMC free article] [PubMed] [Google
Scholar]

2. VynZ Research Voice assistant market. [cited 15 Feb 2021]. Available
from https://www.vynzresearch.com/ [Google Scholar]

3. Global Voice Assistant Market is Set to Reach USD 5,843.8 million by
2024 In: Globenewswire.com. [Google Scholar]

4. Robin J, Harrison JE, Kaufman LD, Rudzicz F, Simpson W, Yancheva M. Evaluation of
Speech-Based Digital Biomarkers: review and Recommendations. Digit Biomark. 2020
Oct;4((3)):99-108. [PMC free article] [PubMed] [Google Scholar]

5. Biomarkers Definitions Working Group. Biomarkers and surrogate endpoints: preferred
definitions and conceptual framework. Clin Pharmacol Ther. 2001 Mar;69((3)):89—
95. [PubMed] [Google Scholar]

6. Kraus VB. Biomarkers as drug development tools: discovery, validation, qualification
and use. Nat Rev Rheumatol. 2018 Jun;14((6)):354—-62. [PubMed] [Google Scholar]

7. Califf RM. Biomarker definitions and their applications. Exp Biol Med (Maywood) 2018
Feb;243((3)):213-21. [PMC free article] [PubMed] [Google Scholar]

8. Dashtipour K, Tafreshi A, Lee J, Crawley B. Speech disorders in Parkinson's disease:

pathophysiology, medical management and surgical approaches. Neurodegener Dis
Manag. 2018 Oct;8((5)):337—48. [PubMed] [Google Scholar]

3539

FFANS

atimol dowrmoal of
wiritionol Schon oo

b oW Rk

=


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3704581/
https://pubmed.ncbi.nlm.nih.gov/23861897
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=Emotional+voice+processing:+investigating+the+role+of+genetic+variation+in+the+serotonin+transporter+across+development&author=T+Grossmann&author=A+Vaish&author=J+Franz&author=R+Schroeder&author=M+Stoneking&volume=8&publication_year=2013&pages=e68377&pmid=23861897&
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=Emotional+voice+processing:+investigating+the+role+of+genetic+variation+in+the+serotonin+transporter+across+development&author=T+Grossmann&author=A+Vaish&author=J+Franz&author=R+Schroeder&author=M+Stoneking&volume=8&publication_year=2013&pages=e68377&pmid=23861897&
https://www.vynzresearch.com/
https://scholar.google.com/scholar?q=VynZ+Research+Voice+assistant+market+%5bcited+15+Feb+2021%5d.+Available+from++https://www.vynzresearch.com/+
http://www.globenewswire.com/
https://scholar.google.com/scholar?q=Global+Voice+Assistant+Market+is+Set+to+Reach+USD+5,843.8+million+by+2024+In:++Globenewswire.com+
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7670321/
https://pubmed.ncbi.nlm.nih.gov/33251474
https://scholar.google.com/scholar_lookup?journal=Digit+Biomark&title=Evaluation+of+Speech-Based+Digital+Biomarkers:+review+and+Recommendations&author=J+Robin&author=JE+Harrison&author=LD+Kaufman&author=F+Rudzicz&author=W+Simpson&volume=4&issue=(3)&publication_year=2020&pages=99-108&pmid=33251474&
https://pubmed.ncbi.nlm.nih.gov/11240971
https://scholar.google.com/scholar_lookup?journal=Clin+Pharmacol+Ther&title=Biomarkers+and+surrogate+endpoints:+preferred+definitions+and+conceptual+framework&volume=69&issue=(3)&publication_year=2001&pages=89-95&pmid=11240971&
https://pubmed.ncbi.nlm.nih.gov/29760435
https://scholar.google.com/scholar_lookup?journal=Nat+Rev+Rheumatol&title=Biomarkers+as+drug+development+tools:+discovery,+validation,+qualification+and+use&author=VB+Kraus&volume=14&issue=(6)&publication_year=2018&pages=354-62&pmid=29760435&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5813875/
https://pubmed.ncbi.nlm.nih.gov/29405771
https://scholar.google.com/scholar_lookup?journal=Exp+Biol+Med+(Maywood)&title=Biomarker+definitions+and+their+applications&author=RM+Califf&volume=243&issue=(3)&publication_year=2018&pages=213-21&pmid=29405771&
https://pubmed.ncbi.nlm.nih.gov/30223711
https://scholar.google.com/scholar_lookup?journal=Neurodegener+Dis+Manag&title=Speech+disorders+in+Parkinson%27s+disease:+pathophysiology,+medical+management+and+surgical+approaches&author=K+Dashtipour&author=A+Tafreshi&author=J+Lee&author=B+Crawley&volume=8&issue=(5)&publication_year=2018&pages=337-48&pmid=30223711&

10.

11.

12.

13.

14.

15.

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

Tracy IM, Ozkanca Y, Atkins DC, Hosseini Ghomi R. Investigating voice as a
biomarker: deep phenotyping methods for early detection of Parkinson's disease. J
Biomed Inform. 2020 Apr; 104:103362. [PubMed] [Google Scholar]

Arora S, Visanji NP, Mestre TA, Tsanas A, AlDakheel A, Connolly BS, et al.
Investigating Voice as a Biomarker for Leucine-Rich Repeat Kinase 2-Associated
Parkinson's Disease. J Parkinsons Dis. 2018;8((4)):503—10. [PubMed] [Google Scholar]
Ma A, Lau KK, Thyagarajan D. Voice changes in Parkinson's disease: what are they
telling us? J Clin Neurosci. 2020Feb; 72:1-7. [PubMed] [Google Scholar]

Zhan A, Mohan S, Tarolli C, Schneider RB, Adams JL, Sharma S, et al. Using
Smartphones and Machine Learning to Quantify Parkinson Disease Severity: The Mobile
Parkinson Disease Score. JAMA  Neurol. 2018  Jul;75((7)):876-80. [PMC  free
article] [PubMed] [Google Scholar]

Cushnie-Sparrow D, Adams S, Abeyesekera A, Pieterman M, Gilmore G, Jog M. Voice
quality severity and responsiveness to levodopa in Parkinson's disease. J
CommunDisord. 2018 Nov-Dec;76:1-10. [PubMed] [Google Scholar]

Tsanas A, Little MA, McSharry PE, Ramig LO. Accurate telemonitoring of Parkinson's
disease progression by noninvasive speech tests. I[EEE Trans Biomed Eng. 2010
Apr;57((4)):884-93. [PubMed] [Google Scholar]

Rudzicz F. Articulatory Knowledge in the Recognition of Dysarthric Speech. IEEE
Trans Audio Speech Lang Process. 2011;19((4)):947—-60. [Google Scholar]

3540

S FA I\l =~
lgl tern |I.In-nnl Ini.nnul ol

|¢r,1 Aand Mutritionol Scienoons
e gl - PR ———


https://pubmed.ncbi.nlm.nih.gov/31866434
https://scholar.google.com/scholar_lookup?journal=J+Biomed+Inform&title=Investigating+voice+as+a+biomarker:+deep+phenotyping+methods+for+early+detection+of+Parkinson%27s+disease&author=JM+Tracy&author=Y+%C3%96zkanca&author=DC+Atkins&author=R+Hosseini+Ghomi&volume=104&publication_year=2020&pages=103362&pmid=31866434&
https://pubmed.ncbi.nlm.nih.gov/30248062
https://scholar.google.com/scholar_lookup?journal=J+Parkinsons+Dis&title=Investigating+Voice+as+a+Biomarker+for+Leucine-Rich+Repeat+Kinase+2-Associated+Parkinson%27s+Disease&author=S+Arora&author=NP+Visanji&author=TA+Mestre&author=A+Tsanas&author=A+AlDakheel&volume=8&issue=(4)&publication_year=2018&pages=503-10&pmid=30248062&
https://pubmed.ncbi.nlm.nih.gov/31952969
https://scholar.google.com/scholar_lookup?journal=J+Clin+Neurosci&title=Voice+changes+in+Parkinson%27s+disease:+what+are+they+telling+us?&author=A+Ma&author=KK+Lau&author=D+Thyagarajan&volume=72&publication_year=2020&pages=1-7&pmid=31952969&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5885192/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5885192/
https://pubmed.ncbi.nlm.nih.gov/29582075
https://scholar.google.com/scholar_lookup?journal=JAMA+Neurol&title=Using+Smartphones+and+Machine+Learning+to+Quantify+Parkinson+Disease+Severity:+The+Mobile+Parkinson+Disease+Score&author=A+Zhan&author=S+Mohan&author=C+Tarolli&author=RB+Schneider&author=JL+Adams&volume=75&issue=(7)&publication_year=2018&pages=876-80&pmid=29582075&
https://pubmed.ncbi.nlm.nih.gov/30053648
https://scholar.google.com/scholar_lookup?journal=J+Commun+Disord&title=Voice+quality+severity+and+responsiveness+to+levodopa+in+Parkinson%27s+disease&author=D+Cushnie-Sparrow&author=S+Adams&author=A+Abeyesekera&author=M+Pieterman&author=G+Gilmore&volume=76&publication_year=2018&pages=1-10&pmid=30053648&
https://pubmed.ncbi.nlm.nih.gov/19932995
https://scholar.google.com/scholar_lookup?journal=IEEE+Trans+Biomed+Eng&title=Accurate+telemonitoring+of+Parkinson%27s+disease+progression+by+noninvasive+speech+tests&author=A+Tsanas&author=MA+Little&author=PE+McSharry&author=LO+Ramig&volume=57&issue=(4)&publication_year=2010&pages=884-93&pmid=19932995&
https://scholar.google.com/scholar_lookup?journal=IEEE+Trans+Audio+Speech+Lang+Process&title=Articulatory+Knowledge+in+the+Recognition+of+Dysarthric+Speech&author=F+Rudzicz&volume=19&issue=(4)&publication_year=2011&pages=947-60&

