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Overviews

o

o

o

2
3

o o o ° ° o o o o

o

Health Tech: digital tech is the use of technology fo improve the delivery, payment and or
consumption of care with the ability to increase the development and commercialization of medicine
product.

Past 5 years running up to the end of 2015, venture funding has grown 200 %, allowing US $11.7 billion
to flow into Health Tech business from over 30,000 investors in the space. The industry was valued at US
$ 7.2 trillion in 2015 in the US alone.

Key reasons behind the growth, and continued evolution:
consumers are used to seeing technology disruption in other sectors.
Digital health has arrived just as consumers are beginning to take more interest in their health

Global health and population trends are also aging and innovative Health Tech evolved to meet
these challenges and more

Privacy protection is proving to be a major roadblock to health tech

Outlines

Overviews

Time line

Smart Healthcare: Mobile health, loT in Health, Wearable Devices
Personalized medicine

Genetic and Tissue engineering

Nanomedicine

Drug discovery and delivery

Nutrition and Cosmetic procedures

Psychedelic medicine and Cannabis

Covid 19 vaccine
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Time lines

o

1816 Stethoscope

o

1895 First documented use of X-rays

o

1948 Plastic contact lens developed

o

1955 Ulfrasound used for pregnant

o

1958 First cardiac pacemaker
implant

o

1962 First modern artificial hip
replace

o

1965 First dedicated mammography

1973 CAT scan for whole body
invented

o

Outbreaks

2001SARS

2009 HIN2 Flu outbreak
2012 MERS

2015 Zika outbreak
2019 COVID-19
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o 1977 First image of human whole
body MRI

o 1982 First permanent artificial heart

o 1987 First laser surgery on human
cornea

o 1995 Lasik eye surgery approved

o 2000 First robotic system in
laparoscope

o 2004 64 slice CT scanner approved

Innovations
2003 Human Genome
2006 Cancer Vaccine

2010 Drone delivered medical
supplies

2014 Vertex Pharmaceutical implant
device for replace beta cells and
stem cell cure for D.M.

2016 First human trial using CRISPR

2020 Sanofi and Eli Lilly in Evidation
worked on bigdata in wearable
devices



2020 Innovations

o Sanofi and Eli Lilly in Evidation
worked on bigdata in wearable
devices

o

Personalized medicine especially in
human genome for make and
develop drug based on the DNA of
African people (due fo 54 gene to
change)

o

Disruptive approach fo clinical
research by infuse the project with
his market sensibility either by
licensing a product or spinning it
out.

o

Benevolent Al created algorithms
that score research papers, clinical
trial results and other source of
biomedical information.

Walmart ification of healthcare.
September 2020 they open medical
mall that prices are affordable
without insurance (primary care,
vision tests, dental exams and root
canals, lab work, X-ray, EKG:
counseling even fitness and diet
classes.

o
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o CTRL lab, wrist watch that detects
the electrical impulses that travel
from the motor neurons down the
arm muscles and to the hand
almost as soon as a person thinks
about a particular movement.

<)

Ultrasound in your iPhone app. It
went on sale in 2020 from Butterfly
Q.

Al for detection lung cancer by
Google Health team

o

o

3D digital heart, help patients avoid
invasive diagnostic procedures and
improve treatment outcomes by
HeartFlow which doctor can
simulate various approaches on
screens.

o Rehab in virtual reality.



10 medical Innovations in 2020

o

o

o

o

Dual Acting Osteoporosis Drug
(romosozumab) increase bone
strength.

Minimal Invasive Mitral Valve Surgery

New agent fo prevent misfolding of
the deposited proteins causing
stiffen the left ventricle. (fafamidis)

New oral immunotherapy
medication to gradually build
folerance to peanut exposure may
improve protection.
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o Closed Loop Spinal Cord stimulation
to optimizing stimulation and pain
relief.

o Biologics in Orthopedic Repair.

o Antibiotic Envelope for Cardiac
Implantable Device Infection
Prevention.

o Bempedoic acid to lower LDL
cholesterol without muscle pain.

o PARP Inhibitors for Ovarian Cancer.

o SGLT2 inhibitors improve ejection
fraction



Smart Healthcare

loT in Health

o 2015 Goldman Sachs report
indicated the healthcare loT
devices can save the USA more
than $300 billion in annual
healthcare expenditures.

o loTis a vision which is sfill at very
early stages with 3 main vision

Physical object with sensors to get
real time information

Internet for all devices with unique IP

Semantic technique for interpreation

Mobile Health

loT in Remote patient monitoring
o 45% reduction in mortality rate

o 20 % reduction in emergency
admission

o 15 % reduction in A&E visits
o 14% reduction in elective admission
o 14 % reduction in bed days

o 8 % reduction in tariff costs

o Health app explodes during COVID 25 %, totally 5 millions downloads/day.

o Mental health increased by nearly 200 % from summer 2019 to 2020.
o Diet and weight loss rose by 1294 % from mid 2019 to mid 2020.

o Managing D.M. rose by 482 %
o ORCHA , FibriCheck, Vinehealth,
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Attendance & Emergency visit

People staying away from A&E
Total monthly attendances in England

2,000,000
1,500,000
1,000,000

500,000

]
Apr2019  Jul 2019 Oct2019  Jan2020  Apr 2020
NHS England [e[&]c]
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o Before coronavirus outbreak in UK,
more than 2.1 million patients a
month were visiting A&E.

o Patient who suffered strokes and
heart problems have stayed away
because of fears over coronavirus.

o Number of patient admitted for
routine surgery and treatment was
dropped 30 %

o Hospitals were told to start stopping
routing care to free up beds.



Smart Healthcare

Wearable devices

Potential Pain Point

o Supply chain from multiple providers
o Mulfiple malware

o Privacy problems

o Global regulatory realities

o Increased data volumes can
conftribute clinician burnout
(technostress, time pressure and
workflow related issues)

Wearable devices

Revolution

o Apple watch as luxury.

o FitBit (Google)$ 2.1 billion

o Qura (tracks via aring), WHOOP
(wristband)

o Apollo Neuroscience developed
HRV (heart rate variability) It send
gentle waves to increase HRV and
parasympathetic activity, which
can assist the body when it is under
stress.
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Wearable devices
Wearable devices and Pandemic

o Remote patient monitoring
capabilities

o In quarantined hospital, wearable
medical device makes early
diagnosis for better outcomes.

o Cybersecurity risks
o Lower engagement

o Connectivity and Interoperability

Wearable devices
Development
o Accuracy of the data.

o Capabilities in Machine Learning in
Al

o In D.M. monitor blood glucose and
automate insulin pump.

o Detected infection from changes in
heart rate.

o Thryve to monitor spread of COVID



Smart Healthcare

Brain-machine interfaces: F8
conference 2017 technology would
read a person’s brainwaves and
allow them to compose messages
and emails without using an actual
keyboard, by just thinking about the
words that needed to be written.

o

2019 when the person was giving
the answer, recording both and using
them to detect the context and
narrow down a set of likely answers,
accuracy up to 76 %

o Brain-reading devices, Elon Musk
launched a company to work on
embedding flexible threads info
people’s brains to allow complex
communication between man and
machine, in 2019.
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o Facebook has been pouring
extensive funding into systems that
use fiber optics, lasers and draw
inspiration from MRI machines in
order to see changes in blood flow
patterns.

o Handwriting with brain implant:
(Nature, 27 May 2021) A Brain
implant in a paralyzed person allows
them to communicate by
franslating neural activity into text.

Frank Willett and team, Stanford
University, build algorithm that frained
on paralyzed brain pattern while he
thought about writing. And after a
while, he was able to type text on a
computer screen with impressive
speed



Personalized Medicine

Scientific and technological advances regarding the study of genes have decrease the costs and time
associated with the implementation of precision medicine practices. The companies will involve more
and more such as Novartis, Pfizer, IBM, etc.

o

o

°

Oncology will retain the highest market share in finding different treatments for oncological diseases.
It is being used to test in breast cancer have receptors for estrogen or progesterone, ftumor DNA.

Genomic research and precision medicine researchs in D.M., Alzheimer's and Parkinson's and other
cenfral nervous system diseases, cardiovascular diseases.

Precision Medicine Initiatives (PMI), aims to bring the concept of precision of medicine into
mainstream medicine to create customized freatment options.

Genetic and Tissue engineering

o

°

°

°

°

o

o

Bayer agreed to acquire Asklepios BioPharmaceutical $4 billion in October 2020
Novartis purchasing ocular gene therapy developer Vedere Bio %280 million,

Roche spent $1.8 billion to use Dyno therapeutics’ CapsidMap platform to develop next generation
adeno associated virus (AAV) vectors for gene therapies for central nervous system disease and liver
directed therapies,

Pfizer invested $60 million in Homology Medicines, a gene therapy for adults with phenylketonuria.

Biogen and Sangamo Therapeutics develop gene regulation therapy $2.7 billion.

In October, Lysogene disclosed that a 5 year old girl with mucopolysaccharidosis type llIA died in a
Phase II/1ll trial

Audentes therapeutics acquired Astella Pharma and 3 patients died in Phase /1l frial X-linked
myotubular myopathy
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Genetic and Tissue engineering

°

°

o

°

°

o

o

o

o

o

°

o

CRISPR Therapeutic Application (oncology, autoimmune/inflammation), Application (Genome
engineering, Disease Models, Functional Genomics and others) Technology (CRISPR/Cas9, Zinc Finger
Nucleases) Products (GenCrispr/Cas? kits, GenCrispr Cas? Antibodies, GenCrispr Cas? enzymes)

Global CRISPR technology market will grow from $1.65 billion 2020, to $2.57 billion by 2023, $6.7 billion
by 2030.

PerkinElmer agreed to acquire Horizon Discovery Group for $383 million deal intended to add gene
editing and gene modulation tools to PerkinElmer

Sanofi acquire Kiadis Pharma, a developer of natural killer cell therapies
Takeda Pharmaceutical R&D cell therapy manufacturing facility in Boston

CRISPR therapeutics and Vertex Pharmaceuticals continue to study CTX001 (gene edited therapy for
beta thalassemia and sickle cell disease)

Def: is a biomedical engineering discipline that uses a combination of cells, engineering, materials
methods, and suitable biochemical and physicochemical factors to restore, maintain, improve, or
replace different types of biological fissues. In practice the term is closely associated with application
that repair or replace portions of or whole tissue (bone, cartilage, blood vessles, bladder, muscle etc.)

The term has been applied to efforts to perform specific biochemical functions using cells within an
artificially-created support system (artificial pancrease, bio artificial liver)

The term regenerative medicine is often used synonymously with tissue engineering, although those
involved in regenerative medicine place more emphasis on the use of stem cells or progenitor cells to
produce tissues.

The growth of the tissue engineering and regeneration market is due to stiff regulations, a lack of
awareness and a low rate of adoption. Regulatory policies are countering market expansion.

Leading companies: Medtronic, Zimmer Biomet Holdings, Allergan, Acell, Athersys, Organogenesis
Holdings, Stryker Corporation, Baxter International, RTI Surgical, ReproCell

Tissue Engineering Market is valued at $10.23 billion in 2018, $28.47 billion in 2025
> 3 D bioprinting are some key factors helps to grow tissue engineering market.
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Nanomedicine

o

o

o

o

o

o

o

o

o

o

o

Nanomedicine was developed for treatment of several cancer types and infectious diseases through
immunotherapy, where nano-emulsion vaccines and drugs play a significant role.

Nanotechnology is likely to play a significant role in the delivery of drugs (nanoparticle-encapsulated
drugs). The insufficient absorbance of oral drugs administered for a range of neurological conditions,
such as Alzheimer's, Parkinson, Neuro-AIDS.

Market valued at $219,850 million in 2020, $461,252 million in 2026,

Major market players are Sanofi SA, Pfizer, Celgene Corporation, Luminex Corporation, Taiwan
Liposome Company, Bristol-Myers Squibb, AstraZeneca, GE global Research, Gilead Sciences,
Nanobiotix SA, PerkinElmer, Shimadzu, Smith & Nephew, St. Jude Medical, Stryker Corp.

Growth is being driven by growing prevalence of cancer and genetic and cardiovascular diseases,
increasing advancements in nanoscale technologies for diagnostic procedures, and growing
preference for personalized medicine.

Globally, the prevalence of cancer increasing. The global burden increased to 19.3 million cases and
10 million cancer deaths in 2020. The adoption of nano-based cancer therapies and diagnostic has
witnessed noteworthy progress and numerous new developments are currently in the pipeline.

Hensify (NBTXR3), an aqueous suspension of crystalline hafnium oxide nanoparticles designed for
injection directly into the tumor prior to a patient’s first standard radiotherapy treatment of advanced
soft fissue sarcoma.

Silica-hybrid nanoparticles (C-dofts) for PET imaging of patients with metastatic melanoma or
malignant brain tumors.

Stanford University developed a drug coated with nanoparticles that limits the development of
atherosclerosis in mice by reducing plaque build up in their arteries without causing harmful side
effects.

Nanox ARC uses nanotechnology and semiconductors to replace the cathode ray tubes in traditional
machines.

Precision NanoSystem to develop an RNA vaccine for COVID-19. This investment will support the
development of a cost-effective COVID-19 vaccine by using lipid based drug delivery systems and
nanomedicine.
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Drug Discovery and Delivery

o Drug for Alzheimer's disease

o Aducanumab clear amyloid plagues (Biogen and Eisai company) waiting for FDA approved in March 2021
o Antibody-drug conjugates

o Seagen (Seatle Genetics)

o Breast cancer
o AstraZeneca's Enhertu (fam-trastuzumab dereuxtecan)
o Trodelvy (Sacituzumab govitecan)

o Cell therapy

Nutrition and Cosmetic Procedures

°

Immunity booster, support a healthy immune system to better prepare them for illness. Immune health
will continue to be a top focus of the health and wellness industry in 2021 by adding Zinc, Selenium, Vit
C, Vit D.

o Herbal supplement: Elderberry, Echinacea, Astragalus, Turmeric, Ginger

o Specific target: olive oil for heart health, Vit C for boost the immune system, Probiotic in kombucha to promote
healthy digestive system.

o COVID curing:

o

Mental Health, Diets rich in antioxidants, vitamins (B), minerals (zinc, magnesium), fiber, healthy fat
(omega 3s), other active bio-compounds (probiotics) linked to better mental well-being.

°

Localism, tfrend of purchasing and consuming locally grown food to support local economy, fresher,
less of environmental impact.

o

Backstory, consumers are also interested in learning a company's backstory more thanproduct
appealing or nice packaging
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Nutrition and Cosmetic Procedures

°

Flexitarianism, consumers may swap a few meat-based meals for plant-based one each week or
decrease the portion of animal products in their recipes and add more plant-based ingredients.

o

Diet profocol changing, (Keto, Whole 30, paleo, F-Factor) turn to be all foods in moderation for their
happiness, strength, and vitality over attaining impossible standards of beauty.

°

Cooking from home like premade meal kits and health food boxes that save time and allow you to
eat healthy from home.

o

Family nutrition, food for kit belong to virtual school and staying home the new tasks is making lunches
instead of relying on the school cafeteria, elderly society are increased so they should have special
meal for them for their digestive and health problems.

o

Elevated hygiene, hand soap and sanitizer

o

Clean and transparent skincare, consumer want to know what's in their products, and rightfully.

o

Advanced blue light protection: rosa rubiginosa, licochalcone, turmeric, some algae

o

Soothing face sprays and face masks with zinc oxide to face masks made to alleviate the symptoms
of wearing a face mask.

°

Liquid lipstick,

o

Skinimalism, no makeup makeup

o

Plant-based skincare

o

Antibacterial haircare
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Psychedelic medicine and Cannabis

o

Psychedelics are a subset of hallucinogenic drugs whose primary effect is to frigger non-ordinary state
of consciousness via serotonin 2A receptor agonism. This causes specific psychological, visual and
auditory changes, and often a substantially altered state of consciousness.

o

The Classic Psychedelics are mescaline, LSD, Psilocybin, DMT. Most psychedelic drugs fall into one of
three families of chemical compounds: tryptamines, phenethylamines, lysergamides. These chemical
all bind to serotonin S5HT 2A receptors, which modulate the activity of key circuits in the brain involved
with sensory perception and cognition,

o

The most common reasons for people to seek psychedelic therapy are Depression, anxiety, PTSD,
Addict

o

Natural: ruderalis, saltiva, indica and hybrids o Ofthers indication

Anti diabetic: CBD

Anti Fungal: CBCA, caryophyllene, imonene
Anti psoriatic: CBD

Bone Stimulant: THCV, CBD, CBC, CBG
Immunostimulant: limonene
Immunosuppressive: CBD

Neuroprotective: CBD

o

Synthetics: dranabinol, nabilone, Epidiolex,
Nobiximol

o

Medical indication
o Seizure

o Pain, appetite and sleep

o Parkinson, Multiple Sclerosis
o Alzheimer's

o Cancer

Cannabis Market Cap: $34,915,886,320

Urisat 53 10166 > North America dominated the market for legal
marijuana with a revenue share of 88.4 % in

Aphria 550 4,130 2019.

o COVID-19 legal marijuana market impact 32.1
Canopy Growth 400 520 % decline in revenue growth. The market is
Corporation estimated to witness of Y-o-y growth of
Green Thumb 216 7,320 approximately 25-28 % in the next 5 years.
Industries > The Chronic pain segment dominated the
Aurora Cannabis 54 8010 market in 2020 with a share of 44.8%

o The mental disorders segment is expected to
Tiray 33 3,057 emerge as the fastest growing segment over

the forecast period.1
OrganiGram L7 Lo
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Vaccine COVID-19 (March 31,2021)

Value of invest % growth Market cap.

Novavax $16,491 1549.1 $1438
Moderna $ 5019 4019 $5998B
BioNtech $ 3247 2247 $3138
Johnson & $ 1,252 252 $41988
Pfizer $1,122 12.2 $207.28
AsfraZeneca $ 1121 121 $93.8B

Sanofi $ 1.096 9.6 $10528

Novavax

o Developed a protein based
coronavirus vaccine called NVX-
CoV2372. In march the company
announced an efficacy rate of 96 %
against the original coronavirus, 86
% against the B1.1.7 variant, 49 %
against the B1.351 variant.

o

They inserted the gene into a
different virus call a baculovirus to
modified spike gene. They
harvested the spike protein from the
moth cells and assembled them into
nanoparticles
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Pan coronavirus vaccine

o

o

<)

o

o

<

o

Andrew Ward, Scripps Research
foreseen SARS will attack or new
pandemic in 2017.

Prof. Pamela Bjorkman, California
Institute of Technology design
molecular cage as spy catcher or
RBD (receptor binding domain to
attack SARS-CoV2

Anthony Fauci discuss the need for
a pan-coronavirus vaccine.

Novavax in Maryland-based
company, before the pandemic
Novavax had revenues of just $18.7
million.

Novavax can stay stable for 3
months in a refrigerator, 2 dose in 21
days later.

March 11,2021 The company is
developing a new version of the
vaccine that is tailored to that
variant.

April 13 Novavax says it could reach
its production goal of 150 million
doses per month by the 3rd quarter
of 2021

-16-



Thai Health Tech

o Service Search: Doctor A-Z,
Healthsmile, Ucaree, ZeekDoc,
Optimize, Health Record, Medical
Departures,

o HIS/EMR/HER: The VC Group, Block
M.D.

o Personal health & Fitness: Diamate,
PharmaSafe, Dietz, Get Fit, Smile
Migraine

o Big Data & Analytic: Nudmor, Tely
o Funding: RuckDee

o Digital Transformation: Gridsignage,
Piwat Air, Medvinw, Pillpocket

o Doctor Network: ThaiRefe, Vetlist,
Chiiwii, DiagMe

o Communication Aid: MediTech

o EEG Monitoring System Brain
Dynamics

Proceedings of the HTCON2021

o TeleHealth: ooca, Doctor
Anywheree, Chiiwii+True Health,
SeeDoctor Now, Tankoon, Raksa,
Vitaboose,

o Al: Perceptra

o Clinic/Pharmacy Management
system: DA clinic, Arincare, MCS
MeDiSee

o Remote Monitoring: MIDAT, Med flip

& Scan, Hextech Thai

o Insurance/Finance: TQLD, UTU
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Conclusion and Challenging

o Technology driven: |oT, Robot, Big o Cyber security
Data, 5G communication (5.5G or
6G)

o Applied Science:
> Mobile to wearable devices
o Aging society
o Communicable diseases
o Cancer
o Efc.

o Personal right

o Rule and regulation: Global and
local

o

Personal Hygiene: touchless
o Cost effectiveness

o Environmental Concern

Electronic health records to access
and share information

o Share information between healthcare providers and clients
o Devices
o System
° Human
o Budgeting
o Personal information right
o Cyber security

o Community benefit
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Keynote Speeches #2

Al in Health Technology

A.A9.AWUD DI TWU

Nipon Theera-Umpon, Ph.D., SMIEEE

Director, Biomedical Engineering Institute, Chiang Mai University, Chiang Mai, Thailand
and
Department of Electrical Engineering, Faculty of Engineering, Chiang Mai University,

E-mailnipon@ieee.org

Artificial intelligence (A.l) has been applied in several areas including military,
medicine, science, engineering, economics, etc. This presentation briefly describes
biomedical engineering, digital technology, and biologicalartificial intelligence. The
research works conducting at Computational Intelligence (C.I) Research Laboratory,
Chiang Mai University, are also presented. The research works at C.I. Lab on that applied
to biomedical engineering applications are particularly focused in this presentation. We
successfully applied A I/C.I techniques in several real-world health/biomedical problems.
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Keywords: Artificial Intelligence, Computational Intelligence, Biomedical Engineering,

Health Technology, Medical Image and Signal Processing, Pattern Recognition

Nipon Theera-Umpon received his B.Eng. (Hons,) degree from Chiang Mai University, Thailand,
M.S. degree from University of Southern California, U.S.A., and Ph.D. degree from the University
of Missouri-Columbia, US.A, all in electrical engineering. He has been working with the
Department of Electrical Engineering, Chiang Mai University since 1993. He has served as editor,
reviewer, general chair, technical chair and committee member for several journals and conferences.
He has been bestowed several royal decorations and won several awards. He was associate dean
of Engineering and chairman for graduate study in electrical engineering. He is serving as the
director of Biomedical Engineering Institute and the chairman for graduate study in biomedical
engineering, Chiang Mai University. He is a member of Thai Robotics Society, Biomedical
Engineering Society of Thailand, Council of Engineers in Thailand. He has served as Vice
President of the Thai Engineering in Medicine and Biology Society. Dr. Theera-Umpon is a senior
member of the IEEE, and is a member of IEEE-IES Technical Committee on Human Factors, and
IEEE-CIS Travel Grant Subcommittee. He has published more than 200 full research papers in
international refereed publications and a handful of them in national publications. His textbooks in
Thai language include Digital Signal and Image Processing: Theories and Applications, Advanced
Digital Signal Processing, Digital Signal Processing in Telecommunications, etc. His research
interests include Pattern Recognition, Digital Image Processing, Neural Networks, Fuzzy Sets and
Systems, Machine Learning, Big Data Analysis, Data Mining, Medical Signal and Image
Processing.

For more information, please visit https:./ec.eng.cmu.ac.thmipon
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Keynote Speeches #3

Open Innovation Platform for the Discovery of Thai Herbs
against COVID-19
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Face Mask Detection System Using Deep Learning
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Tasavetlszanniewy

Abstract

This research paper presents the design and development
of a face mask detection system. Using a convolutional
neural network and deep learning techniques for training
the model from a training image dataset. To help

screening the wear of face mask of people. By allowing

users to choose between two detection methods: real-
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time mask detection or detecting a mask through a
video files. From testing the operation of the system
by working with a number of experimental groups, it
was found that the system can detect and classify
people wearing masks and people without wearing

masks accurately, and can actually be used.

Keywords: COVID-19, Face Mask, Deep Learning,

Artificial Neural Network
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Abstract

This research is to design and construct an ECG
(Cardiac Event Monitor) device to monitor and
record abnormal ECG data during everyday life that
occur. By creating a machine using the ESP32
board and chip AD8232 is an ECG sensor Then the

processing has been displayed through the screen
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and recorded the results in 2 parts, which are saved
on the SD Card and saved at the Database to bring
the data from the Database to be displayed on the
website for doctors to open and view. Cardiac Event
Monitor can be used in any place in daily life.
Keywords: Cardiac Arrhythmia ,Cardiac Event
Monitor , Pain in the left chest
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Abstract

Generally, Medical High- Risk Equipment Request
Form in almost hospitals in Thailand are using paper
document forms for loaning type of equipment to use
in laboratories and wards are inaccessible information
system within hospital system which makes it easy to

access this system, will make the data in the document
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easily accessible and stored, convenient and able to fill
in information from everywhere to deal with the
limitations of traditional medical recording and
communication systems. A Web-based Medical High
Risk Equipment Request Form in order to access digital
information rapidly and systematic reporting the data
for loan and return medical equipment by focus on
security system and confidentiality with incognito for
accessible to the data. This system provides a
collaborative model that can gather various data sets
within a hospital. Information system can support
telecommunication efficiently and analyst statistic for
user who access system from a variety of information

system tools within this system.

Keywords: Web-based, Medical Equipment, High-Risk
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Abstract

This research has designed and created a UVC
Robotic sterilization robot to kill viruses in negative
pressure isolation rooms for patients treated with

respiratory congenient diseases. By designing and
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building a UVC sterilization robot,NodeMCU
ESP8266 board is used with GY-US42 sensor for
measuring distance and SC-HR501 sensor for
detecting movements from heat, and then calculates
the distance measured for irradiation time. There
are two ways to do this: through the website and
through the keypad on the machine to reduce the
risk of UVC exposure.

Keywords: Sterilization Robot, Sterilized with UVC,
UV Robot
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The Stress Radiographic Device of Ankle
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Abstract

This project presents a prototype of Stress Radiographic
Device of Ankle which is instrument device for test the
movement of ankle caused by Osteoarthritis or joint’s injury
of the patient by compression force to the position wanted.
After that, the doctor will x-ray the joint and measure the
distance of deviation’s bone from the true for evaluate the
patient’s joint working and to be a distance reference This
device will be applied the linear actuator motor to create the

compression force to the patient’s ankle. So, it have load cell
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sensor in the cushion to convert the compression force form
linear actuator motor in newton unit. The force that the doctor
use, it is based on the position so the stress radiographic device
of ankle has been created. This device will connect Bluetooth
with application on smartphone to control the compression

force.
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Abstract

At present it has been found that respiratory and
lung diseases have a higher incidence and mortality
rate. But there are a variety of lung diseases. The
most common problems are Lack of expertise in
medical personnel is misdiagnosed. It has a

negative effect on the life and property of the

patient, as well as the reputation of the hospital.
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Therefore, the organizers have an idea to create a
project to create a model for lung sound. For use in
teaching demonstrations to relevant medical
personnel have practiced listening to the sound and
Finding a position for listening to lung disease to
have expertise and to be more accurate in
diagnosing disease. You can use an app on your
smartphone to select the sound of lung disease.

KEYWORDS: model for lung sound, auscultation

of lungs, lung sound, medical model
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Cleanroom Monitoring Real-time and Alarm System
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Abstract

Clean rooms or sterile rooms in a hospital are
extremely important when performing surgery.
Keep the patient safe and have better symptoms
followed. In which there are various factors inside
the room That must be controlled in accordance
standard ISO 14644,

with the international

consisting of temperature, relative humidity,

pressure, brightness and particle volume. To meet
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the standards And facilitate work for the personnel
responsible for the audit. Record the results of
factors in the clean room or aseptic room on a daily
basis. For availability And prevent mistakes that
may occur while using.

Keywords: Clean room, sterile room, display and

alarm system
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a1 Serial cw e
- SD card WAuled Database % Error
(ui) monitor
1 30.7 30.7 30.7 30.7 0
2 30.7 30.7 30.7 30.7 0
3 30.8 30.8 30.8 308 0
[ 30.7 30.7 30.7 30.7 0
5 30.7 30.7 30.7 30.7 0
6 30.7 30.7 30.7 30.7 0
7 30.7 30.7 30.7 30.7 0
8 30.8 30.8 30.8 308 0
" ’ 9 30.7 30.7 30.7 30.7 0
3“1] 4 uﬁmﬁmmwﬂuaﬂauwmmmw 10 307 307 307 307 0
S B coesse e mannansivesgungil (L) Taelddaamnn 1
ML Clea m Mo
— RN
na Serial c .
- SD card Vuled Database % Error
(Win) monitor
1 70.1 70.1 70.1 70.1 0
2 69.9 69.9 69.9 69.9 0
3 70.1 70.1 70.1 70.1 0
4 70.0 70.0 70.0 70.0 0
, 5 70.2 70.2 70.2 70.2 0
717 5 naaadrednsmlanuay 6 102 702 702 702 0
7 70.2 70.2 70.2 70.2 0
8 703 703 703 703 0
9 703 703 703 70.3 0
10 70.1 70.1 70.1 70.1 0

3. Waﬂ]iﬂﬂaaﬁ!!agﬂ‘liaﬁﬂi‘]ﬂﬁlﬁ
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' y 2 2 o . SD card Al Database | % Error
MWNWamuﬁu1L’Juuu1ﬂummﬁmwmmu (i) monitor
o o o i y ) ] 1 210 210 210 210 0
NUNATINULIATNUFAIDU U U S:rla:)monltor ) 9B ™ 19 ™ 0
mﬂﬂiﬂillﬂﬁil Arduino ag miﬁ'mﬂummlauu 3 183 18 1.83 183 0
5 mJmwuauauuuﬂmmaﬂuuuiﬂmﬂm ¢ L8 138 1%8 L8 0
5 201 200 207 201 0
ﬂ')'liJ“]fuﬁiJWW'ﬁ ﬂ’mmu ﬂ'J'liJﬁ'J'NlLﬁg‘]JiiJ'lﬂ! 7 210 210 210 210 0
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cNMI N dvinsafid 13 s amihian
ﬂf]ﬁad”lu gﬂ‘ﬁ 8 M5 1AAIAIVDININAY (Pa) Taalddannne
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M Serial ay .

i) monitor SD card duled Database % Error
1 4083 4083 40.83 4083 0
2 3250 3250 3250 3250 0
3 25.00 2500 25.00 25.00 0
[ 2150 2150 2150 2150 0
5 36.67 36.67 36.67 36.67 0
6 34.17 3417 34.17 34.17 0
7 40.83 40.83 40.83 40.83 0
8 30.83 30.83 30.83 30.83 0
9 26.67 2667 2667 26.67 0
10 3167 3167 3167 3167 0
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1w
a1 | Output Vioymadusuin( um/0.1L air)
| g PM1 | PM25 | PM10 Kl
i) | fudnsna 0.3um | 0.5um | 1.0um | 2.0um | 5.0um | 10.0um
Serial
7 9 9 | 1677 | 453 53 3 0 0
monitor
SDcard | 7 9 9 | 1677 | as3 53 3 0 0
1 Viulest 7 9 9 1677 | 453 53 3 0 0
Data
7 9 9 | 1677 | 453 53 3 0 0
base |
%error | 0 0 0 0 0 0 0 0 0
Serial
7 9 9 1680 465 60 2 0 0
monitor
SDcard | 7 9 9 | 1680 | ae5 60 2 0 0
2 Viuled 7 9 9 1680 | 465 60 2 0 0
Data
7 9 9 | 1680 | 465 60 2 0 0
base
%error | 0 0 0 0 0 0 0 0 0
Serial
7 9 9 | 1680 | aes 60 2 0 0
monitor
SDcard | 7 9 9 | 1680 | ae5 60 2 0 0
3 Gulet | 7 9 9 | 1680 | 465 60 2 0 0
Data
7 9 9 1680 465 60 2 0 0
base
%error | 0 0 0 0 0 0 0 0 0
Serial
10| 13 13 | 1932 | 531 % 2 0 0
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SDcard | 10 | 13 13 | 1932 | 531 9% 2 0 0
4 | et [ 10 | 13 13 | 1932 | 531 9% 2 0 0
Data
10| 13 13 | 1932 | 531 % 2 0 0
base
%error | 0 0 0 0 0 0 0 0 0
Serial
9 13 16 | 2000 | 571 | 101 8 3 3
monitor
SDcard | 9 13 16 | 2008 | 571 101 8 3 3
5 Viulest 9 13 16 | 2004 | 571 101 8 3 3
Data
9 13 16 | 2000 | 571 | 101 8 3 3
base
%error | 0 0 0 0 0 0 0 0 0
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- This research presents the design and development of a
N52UIUMSYTZUIaNaNIBIEI TN (Natural

, - Chatbot for assisting obstetricians/ gynecologists in
Language Processing) LLag Tasevredszarniien

solving problems of adolescent contraception. The

Proceedings of the HTCON2021 -66-



standardized knowledge is reviewed by a specialist
doctor. This Chatbot is a 24-hour available for users to
participate. The inputs of Thai messages are interpreted
through a Natural Language Processing and Artificial
Neural Networks in order to answer questions
accurately and precisely via web application.

Keywords: Chatbot, Contraception, Natural language

processing
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Abstract
Due to, the patient is the limb weakness who has
difficulty walking or balancing. In addition, the
patient must travel to the hospital for physical
therapy every day or regularly. It may affect the
expenses that follow. This research aims to design
and construct a walking aid for physical therapy in
limb weakness. It calls the device “Deinhein
Weha”, with the thought of it coming from a toddler
carriage. The walking aid based on the principles of
medical physics for design and build. This walking
aid allows the patient to practice walking on their
own without falling, suitable for people who need
to exercise their legs, people with walking
problems, want to practice walking, sports injuries,
knee surgery, or people with bone decay. The
walking aid can be used by all genders and ages. It
also reduces the cost of physical therapy at the
hospital and can also reduce the burden or help
relieve the strength of the elderly

Walking Aids, Medical

Keywords: Physics,

Physical Therapy
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Abstract
Skintraction with remote control was made for
solve the problem of the normal skin traction

machine, such as patient can not control the
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machine directly, difficult to install. Skintraction
machine with remote control can be set the tension
range 10-100 N and time between 1-24 hours. The
signal that we use to control and communicate is
Bluetooth signal. Bluetooth signal was approved
from clinical test in American Standard that
Bluetooth does not interfere to another medical
devices and hospital environment does not affect
the Bluetooth communication negatively.
Keywords: Traction of the leg bone, Load cell,
Bluetooth signal
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Abstract

Cholangiocarcinoma is the most common in
northeast Thailand and the second of most common
primary liver cancer worldwide. As an online
information system, it reduces the burden more
clinical research and education are required and
eliminates the restrictions of the traditional isolated
PACS workstations. This research developed a
web-based integrated clinical information system
for cholangiocarcinoma to enable rapid access to
both digital images and associated text reports for
audit, education and research. Emphasizing
confidentiality of anonymised data and access
control, the system provides a virtual collaboration
platform integrating various clinical data sets for
research and continuing education. The system can
potentially support remote consulting and statistical
analysis of aggregated multimodality data.
Keywords: Web Application, Clinical Information

System, Cholangiocarcinoma
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Fall Warning System and Estimate the Location

within a Single Floor Building
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Abstract

This research is to create a falling warning system

and estimate the position within a single floor
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nudimsdsznadumisvesdaanlamivonsald

building. It is intended to provide an alert when a
fall occurs, along with an approximation of the
wearer's position, to notify the caregiver of the
location inside the building via smartphone. Using
the method of estimating the step [4] count from the
acceleration and walking direction to be used for
determining the location inside the building. It also
has a fall detection [1][2][3] system using data from
all three axes of acceleration sensors. It was applied
to the elderly or patients at risk of falling easily as
the main goal by using 7 groups of interested
behaviors: sitting, standing, standing and sitting,
sitting and standing, sitting in a chair, walking and
sleeping. The behaviors will be stored as a database
for the system to be reviewed and processed in
notification to the caretaker.

Keywords: The fall, acceleration alert, identifies

the location within the one-story building
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Abstract

This project is the design and construction of bed
alarm devices. It is intended to increase safety in the
event of an emergency, the patient falls off the bed
based on the principles of microcontroller and
image processing. It is a device created using the

Raspberry pi 4 Model B board. The camera records
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images of the patient while in bed Then send the
image data to the processing on the board and
displayed on LED, buzzer and Line application to
alert patients in bed in real time. The experimental
results show that the device had a 97% reliability
percentage.

Keywords: Bed Fall Alarm Detector Ramathibodi
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Healthcare Application Design on Android Operating System

Using Chatbot and Machine Learning
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Abstract

This research paper presents the design of healthcare
application on android operating system using machine
learning and chatbot, to help guide exercise and healthy

eating. In which users can choose their own goals that
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they want to have a good body. The application will
determine the number of calories you should eat per
day. By It is calculated by calculating the total amount
of energy used for each day. When doing various
activities or values or TDEE and have a chatbot as a
consultant. From the application testing by training a
model with the food images dataset of 5 types, 100
images each and experiment with using the model to
classify the food obtained from mobile phone
photography of 5 different types of food, 25 each
through the application. It was found that the system
was able to recognize and classify food, to correctly

determine the calories.

Keywords: Healthcare Application, Machine

Learning, Chatbot, Healthy Eating
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Abstract

A medical mask worn by healthcare workers during

their operations. The medical mask helps trap
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bacteria in liquid droplets and aerosols from the
wearer's mouth and nose from sneezing, coughing,
breathing and speaking that can cause post-
operative infections. This research aimed to study
the classification and manufacture of medical
masks available in Thailand. Based on the fit test for
finding the particle filtration efficiency of medical
masks. The results shown that the particle filtration
efficiency of medical masks depends on the medical
mask of type and manufacturing technology, that
respirator masks have better particle filtration
efficiency than surgical masks.

Medical Mask, Particle

Keywords: Filtration

Efficiency, Fit Test
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Abstract

The current spreader of coronavirus 2019 made us
realize that tiny living things are infection agent to
other living things. Ozone sterilization incubator is
the best choice to sterilize because ozone can kill

pathogens If used correctly and properly. We made
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ozone sterilization incubator from UV-C lamp with
wavelengths of 185 nm and 254 nm. Used UV-C
lamp with wavelengths of 185 nm to change oxygen
to be ozone and used UV-C lamp with wavelengths
of 254 nm to change ozone to be oxygen before
release to out side.

Keywords: Ozone, UV-C, Pathogens, UV-C lamp
with wavelengths of 185 nm , UV-C lamp with

wavelengths of 185 nm
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Abstract

This article applies Gyroscope, Accelerometer and
Vibration Sensor sensors to make an accident alarm
system. That happened to motorcyclists by
recognizing the problem of accidents among
motorcyclists especially in the location where the

incident may not be seen or the evildoer may not be
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able to provide timely assistance. Thus, all three
sensors are used to detect accidents using various
forms of shock detection to increase the chances of
survivability of the injured. This system will send a
notification to the mobile phone that is assigned a
number in the system. The results obtained after
testing the installed sensors in helmets into various
scene patterns, which appear to be able to give the
designed alarm, with an average accuracy of more
than 90%.

Keywords: Accident, Alert
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Abstract

The medical gas system is very important in the
treatment of patients. Therefore, must have a
specific medical gas service to make the medical

gas system work continuously, be safe, web based
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medical gas cylinders information system. Able to
show the history of existing gas cylinders. The place
of'use and able to register the newly gas cylinder to
reduce gas cylinder loss problems and reduce costs
within the organization. The system can notify the
gas cylinder test and preventive maintenance e
schedule. So that the caretaker can send a test of the
gas cylinder exactly as planned reference standards
both in Thailand and international. By which access
to the information system, medical gas cylinders are
controlled to access information. To prevent editing
of information by others other than the
administrator.

Keywords: Web- based, Medical Gas Cylinders
Information System, Medical Gas Cylinders
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Abstract

This research paper presents the design and development
of'an Al system for counting and numbering people in a
given location. To help reduce the risk of infection,
follow guidelines for preventing the spread of COVID-
19 In convenience stores, restaurants, entertainment
venues or other service venues. The system can count and
limit the number of people entering a specific area. Once
the frame is obtained from the camera, it goes through
image processing and machine learning. The system will
notify you when it appears that There is a full number of
users entering and exiting within that place through the
GUI of the system as it is actually designed.

Keywords: COVID-19, Machine Learning, Counting

System
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Abstract
The nutrition department is an important unit in the
hospital, whose primary function is to supervise the
production and service of food to the patients. By
an online information system that is used to collect
about the

information that should be received. It is to help

patient  information nutritional

reduce the workload, increase the convenience,

speed, and accuracy of information. This work has
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developed an information system from the
nutritional assessment from the paper form of
somewhere healthcare to web- base. To prevent
unauthorized access to information and reduce the
storage space in other ways. The system provides a
platform to add, delete, and retrieve information
according to the access rights of that user.

Keywords: Web-based, The Nutrition Department,

In Patient Department, Nutrient
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Abstract

In the situation of the epidemic of COVID-19, there
is an increase in the number of patients who use
ventilator in the treatment. During ventilator
replacement or transport, the AMBU Bag must
compress to provide air to the patient at all times.

We have the idea to build the Auto AMBU Bag to
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be used in squeezing AMBU bag more efficient and
accurate, reduce work and the risk of infection from
patients to healthcare providers. the product could
actually be used. It can control via an app over a
distance of 2 m and generates a respiration rate of +
10% of the set value.

Keywords: AMBU Bag, bag valve mask (BVM),
ventilator, COVID-19
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Abstract

Currently, some studies report that a variety of
pathogens are found in hospital environments.
Therefore, it is necessary to find a way to prevent

the spread of microorganisms. An important
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operation guideline is wearing a medical mask
during operations. This research focuses on the
study, classification and manufacture of medical
masks in Thailand. The study was using a scanning
electron microscope for material structure analysis
with a magnification of 6 - 1,000,000 times. This
makes to study small structures at micrometer to
nanometer scale and imaging a variety of samples
without the need for a conductive coating before
imaging. The results shown that the size of the fiber
of medical mask depends on the manufacture
technology of the medical mask.

Keywords: Medical Mask, Scanning Electron

Microscope, Non-oven
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3. wamsnaavaazmsedUsiena
M35199 1 29819A 1N ATLATHIA I UV UINAEY
yosvaduriuguinaveudulovessiiedie

whmndasnssy

Code Mag Diameter ([{m)
Sum Average

412.763

20.63815  1.573368

1000x 395.232 19.7616  1.690808
1000x 327.564 16.3782  1.050043
2000x 169.521 8.47605 5.84975
1000x 437.19 21.8595  5.959628

1000x 528.682

A0l

264341  3.220756

530.255  26.51275 5.53969
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Code Magnification Diameter (f{m)

Sum Average

498.064 249032 10.43557

1000x 413.343  20.66715  1.693917
2000x 103.483 5.17415  2.130746
1000x 344907  17.24535  3.882153
1000x 441.286 22.0643  4.851146
2000x 105.811 529055  2.290106
1000x 402.795  20.13975  4.700622
1000x 377.131  18.85655  2.709569

M3197 2 A20819AURABLAT A NT BUVUINDY
yosuaduruguinanveudulovesdiedia
nimanseIIMa (N95)

Code Magnification Diameter ([{m)

Sum Average S.D.

1000x 453.81

22.6905 6.107989

1000x 97.502 4.8751 0.441715
1000x 95.186 4.7593 0.82717
2000x 53.777 2.68885 1.335354
1000x 82.819 4.14095 0.698316
1000x 60.728 3.0364 0.196575
2000x 73.769 3.68845 1.836829
1000x 63.221 3.16105 1.481597
1000x 99.921 4.99605 0.351277
2000x 89.536 4.4768 1.574246
2000x 83.607 4.18035 2.260914
1000x 105.387 5.26935 0.480984
1000x 128.733 6.43665 0.267215
2000x 69.411 3.47055 1.285786
1000x 123.759 6.18795 0.378926
1000x 147.771 7.38855 0.487326
1000x 86.298 4.3149 1.653331
2000x 10.752 0.5376 0.232896
2000x 336.976 16.8488 3.611145

4. agﬂwamiﬂﬂamuaz%mummz
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Smart LED Phototherapy
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Abstract

Hyperbilirubinemia in the newborn is the
most problem in the newborn. The team therefore
has an idea to create a LED is being used as light
sources for phototherapy with a wavelength of 420-
460 nm. It can control the spectrum intensity stable.
The LCD display can show parameters. It links with

a web base to record, send, and monitor data. As a

Proceedings of the HTCON2021

result, it can provide the spectrum intensity in single
mode and double mode about 20 and 24 pw/cm’/nm
at a distance of 30 centimeters from the baby

Keywords: Phototherapy, Jaundice, LED lamp
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MITALINIZANADIVRINITA TAgEINITANM
mInuauIzaulTinan Uy wasnlyly
FOI5NHINITA FIUIHUAVOINITA LFAIAT
Y
gungiazANNFUFNINS laosounazguuqll
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o Y 12 I a a 2 9
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vdenlaozunsuUoIN1THIIIUVD
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Skin Temperature Probe Si photodiode (S6428-01)

v

Avsedya | MOSFET module I—»I

Blue LED

\_l

i

| Loadcell 10 kg |
DHT22 - LCD Display
Microcontroller
ESP32
Variable Resistor Web Base
Mode Switch

Buzzer

Alarm Switch

UM 1 usummaaIsz UM



2.1 Microcontroller

Wu'luTasaeuInsames luga Wi-Fi
ESP-32 U4 ESP-WROOM-32 Tuga Wi-Fi
+Bluetooth 4.2 + Touch/Temp Sensor N1 1ULUY
Dual Core 11211137 160 MHz ) SRAM 512K
NU28AIUT1 Flash dmsvon Tvaalusunsy
YUIA 16M U1 GPIO 30 U1 ANNAZIDEA TUNS
21U ADC 12Bit dasoveuTisunsuriu
Arduino IDE &%
2.2 MIvenuUULEzadaIU AU
HaZANNIUFUINS

DHT22 usuiyes vy Tagungi
wazauFUFUING Hanuuiudige sz ldan
daanuatiafionduife) (one wire bus) Tums
L%’e‘]mimmuﬁmuﬂmﬁmﬁﬁm@ (serial data, bi-
directional) Tag1 1 FoNAD UV Arduino 1i
UM UIYDS [1]
2.3 MILRNULLIAZA T NT I INQMUNII
WIS

Skin temperature probe 134 Transducer
fuBeuaioumdummumnlum 18 laaile
1#5ugumgiingaiumanudiumu e
sy ilfusadu Tifneluasesdiag uda
15192192995 utausadulunis ¥redann
usasu Il udrezgnaalidaueialszulana
ieoenuuiludvesguugiiamis uaziile
QUNYUIINNY 37.8 DIANTAIFH Buzzer 92019
doedyanaaou

2.4 MIvanuuutaza e IalSnw
ANMVNIAS
I J Aa
Si photodiode 6428-01 1111/ n3aitae
a é d' Yo 3 (2 .
ueawiianiia o' 1asu ludanay (Reverse Bias)
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agfianutuvewaaluseanlnaduil 460 17
Tuiuas viannsenuvzudsAuasany
nszualilihii lnaluaees vusedu llihiign
ALANRIONTLUTNIUYY gﬂda”lﬂé"wai’mﬁa
BIUAA N NVDILA [2]

25 mseenuBIAzadad M
WK

Load Cell flugunsaiildlumsnlaou
vimihminiinssidedd Tnamwad Hudayyie
eIl Fafuanudumiuiiezddeunlag
A lmusana [3]
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1.]%1“&!?\'31“!%11!!?“
1¥drdrumuliuarldasdygiw
funwainuesa udrvudyaramuy pwMm 11
AU A UIRF520N MOSFET Driver Module Lﬁ 3]
YSuanuaieviaeal LED enunsaden lvua
Tumssinu1dlasru Switch

2.7 MIVRAUVVLALAI A IUMSUTAINE
AN NS

TFT LCD ILI934 1 SPI interface 11/ %
TugaveudnInavLIa 2.4 17 IFoudeiuUesA
TuTasaeuInsataosriin sPI lduananinieg
[4]

2.8 M3vANUVDIAZA I WAIUTUADIDY
HAAINAKIY Web base
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msdetoyagszuugIuToya udreonuu
nazadszuvveimesuwd ladaoniu
PHP [5] 92UaAdnaIY Real Time A931/7 2
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Humidity (%) Skin Temperature ('C)

®
=

Intensity(uw/ecm?/nm)

BodyWeight (kg)

31U 2 MInaAIWauLY Real Time

=
gﬂ‘ﬂ 3 MSUAAIRALU UM LaZ NN
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3. HaN1INAad
3.1 Hanl1ieaniuuy
FuaToamediaiidoonuuy Taeld
Polyvinylchloride (PVC) 111 u3aqlun1sin
Funseaiinnundse nunu ezasanlums
M Crib Ia1ulavas livafnaaddh vay
Fauanainnauauas laadawisalsy
seuIfeteazaan daansluglii s
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3.2 3aN1Inaaoy
3.2.1 MSNATIUMSIMNHVITINIA
PBnannumvuas
ASNAFOUNITNINTUYDITIUTA
YSmaanumdvuaslagdSeuieuny
1n309A1931AT 1WA pad e Tl N AN
A0auUUIeada 81 IRRADIAN U PR203
Tagiinsnageuiianudunauseangfu
Tu929 0-20 pw/em’/nm WSsvMeuNUNANTIA
vmaiesdedldinuinisnazdimdes
gan3ey uuuueasa lulnua 3 Tnualdun Tnua
Bottom Single , Tviua Top Single 18 g Tviua
Double danaaalua1sei 12 uag 3
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a1319d 1 msnReufeniSinanudunas
sen s ensInziinsesdes I nuuAn
FundoaunLenda 8o IRRADIAN 1 PR203
funiesdedllinmsnaisdumandanios
HuULeaoa 1u 11ua Bottom Single

6 6.13 2.22
8 8.20 2.50
10 10.27 2.67
12 12.27 222
14 14.17 1.19
16 16.237 1.46
18 18.27 1.48

MmN 3 mafSeumevlsuannuduraa
' A a s A ' o 3
FEUINUATINTINAATIZHIATBITDA IS AU AN
AADIILULDADA 0¥ D IRRADIAN jU PR203
AunTeeded IWsauIMInaIzdIanIdInI oy
A
HUULeaDA 1 1+1uA Double

STER AL REY
W ﬂlnﬁé o1f51nw Percentage
Lﬂ%ﬂ\i@]i]ﬁ] L%}Muﬁ\ﬂﬁﬂﬂ of
AT Bottom Single Error
WIATFIU (uw/em’/nm) (%)
(uw/cmz/nm)
2 2.17 8.33
4 4.10 2.50
6 6.17 2.78
8 8.17 2.08
10 10.47 4.67
12 12.33 2.78
14 14.67 476

d' = aS a2 9
A1519% 2 msnfFeumen s naanuuuas
' A a P ' o I3
FEUINUATINITINNATIZHIAT 0903 IS N UAD
AUndeuULeAdA 810 IRRADIAN U PR203
fupsesded WAL IMIANIZAIAIBINT B
uuuteasa lu lviua Top Single

STER AL PREY .4
Y AundelTnm
LUNLLEIN v Percentage
M anuduaalu
IA9INTID of
- . Truea
UATIEH Error
Top Single
WA , (%)
5 (uw/cm’/nm)
(uw/cm’/nm)
2 2.13 6.67
4 3.97 -0.83
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UFnannu .4
Y ARG EFTRTY
LUNLLEIN oy Percentage
4 ANl
1AT09A59 of
- . Triua
AATIEH Error
Double
MATTIY , (%)
) (uw/cm’ /nm)
(uw/cm’/nm)
2 22 10.00
4 4.07 1.67
6 6.17 2.78
8 8.20 2.50
10 10.40 4.00
12 12.33 2.78
14 14.43 3.09
16 15.43 -3.54
18 16.43 -8.70
20 17.30 -13.50
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uaadih naaeTaelfiaies Spectrometer 10
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3.2.3 MINATOUNININUVBITINUIA

QUHHNINIMEMIAINIY
MINATOUNITHINUYDITIUTA

PUNYNINMINWAIMUI Tagnfseumennums

in3eaiaganaisamenvy lududanniums

a U

goutney 1USouReuAUNan15Inv1n Skin
Temperature Probeﬁl%@ﬂﬁ@ﬁﬂ!ﬂ%ﬂﬁd@ﬁiw
$NEINITNNIZANNADIBING B LUULOADA Ad
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Abstract

This research proposes presents a Gas Monitoring
Device for Laboratory Incubator. A microbiological
culture is a method of multiplying microbial
organisms under controlled conditions of culture to
suit growth. In order to prevent infection from
spreading. Gas monitoring Device for laboratory
incubator built for monitoring such as Carbon
Dioxide inside, Temperature and Relative humidity
both of inside and outside, and Carbon Dioxide

Concentration in Air outside of incubator. The

Proceedings of the HTCON2021

results showed on the online website. The error is
within considered acceptable.
Keywords: Gas Monitoring, Incubator, Carbon-

dioxide, Temperature, Relative Humidity
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Gas Monitoring Device for Laboratory Incubator
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Abstract

This research was designed to improve safety in
hospital. So nurse call system was introduced which
the problem is most nurse call systems do not record
data, leading to prosecution problems Therefore,
my team had the idea to create a wireless nurse call

system.
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This research uses electronic devices and web
design. Then tested the system. The result of the test
is that when the button is pressed, it will alert you to
the website and can be view the history. The
transmission distance must not exceed 70 meters
which as a result of the test, can be used a practical
Keywords: Wireless nurse call system, The safety

of patients, Patients care
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Abstract

The present, the patients have an increased need for
vaccination . This makes it necessary to manage
information that is accurate, precise, and easy to
access. Online information systems can help reduce
the burden of documents storage and reduce the risk

of data loss. This research has developed an
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information system webbase for recording
vaccination data in electronic form. It increase the
security of vaccination data storage and provide
more systemic access to data. A database system is
provided that can quickly save data and retrieve
data. This information system can support the work
of medical staff and increase data storage
performance

Keywords:Vaccine, Information, Web-based
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Abstract

Contamination of fungi, which produced
aflatoxin, affects people's health that may causes
diseases in long term. Plant extracts of 19 household
herbs were tested on Aspergillus niger inhibition.
The result showed that 7 plant extracts indicated
positive inhibition efficiency, including, Piper
betle, Zingiber officinale, Allium sativum, Zingiber
cassumunar, Curcuma longa, Alpinia galanga,
Aloe vera, respectively. These plant extractions can
be conveniently applied to fungal inhibition and
ingredient protection instead of chemical

fungicides.

Keywords: Antifungal activity, Household herb
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Abstract

This study aims to verify the validity and reliability
of Perceive Attitude Motivation Media Behavior
and Blood Donation Decision of Generation Y
During COVID-19 Situation. Content Validity
Index with the averaged of 0.83, 0.83, 0.86, 0.81
and 0.80 respectively. The Cronbach’s Alpha
coefficient with the averaged 0.85, 0.84, 0.89, 0.80
and 0.91 respectively. Summary this survey is
validity and reliability to study Generation Y in
Bangkok During COVID-19 Situation.

Keywords: Validity, reliability, Perceive, Attitude,
Motivation, Media Behavior, Decision, Blood

Donation, Generation Y, COVID-19
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seladenon

§1n31 10,000 110 0 0
Haust 10,001-50,000 11 28 93.3
Auid 50,000-100,000 1M 2 6.7
100,000 1119 'l 0 0
Tsatlszdinm

lifiTsatlszsdn 28 93.3
H1sa1lszdn 2 6.7
dsziamsuSanlatin

INBUT1A latia 18 60
linensonalatia 12 40
snnunddumsunaladia
vinaiuafasn 7 233
1-15 ﬂ‘?\i 11 36.7
1630 A%q 0 0
31_450%4 0 0
46 -175 ﬂ%ﬁ 0 0
100t 75 de 0 0
aaufny3nnlasia
guiinmsTadiaunanda o 0
wihefuninalafianaeui 13 433
T5aNe11a9035g 4 133
Tsanenaenwy 1 33

3.2 ﬂ1§ﬂ§3§]ﬁi’)ﬂﬂ313~lﬂiﬁﬂ]3~l“§i’)‘Vi"l
(Content Validity Index YD) CVI)
palsziiuseduaNuiudloved
AFvmsedemoiiugunniidiinig
Lﬁﬂﬁ@]i%ﬂmé@ﬁi (Content Validity Index Wio
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A A A
CVI) 1H19ATI9A0UAUNINUDUATOIND 1A
MU ADIWINNTT 0.80 [14] (15199 2)

d‘ 1 Q = d’ dy
A1IIN 2 AT UAITUINIIATIATUIUD U
(Content Validity Index VED) CVIl)

(Content
nuvlszidivn Validity
Index ‘Yi%ﬂ
CVl)
1. mssug 0.83
2. NAUAR 0.83
3. 1599410 0.86
4. woAnssumsl¥de 0.81
5. msaadulaysng 0.80
Tatia

d' a @ b
910015199 2 uuvlszfiunssug
Vieuaa 133941s wqwﬂﬁﬁnmﬂﬁma mi@mﬁu%
wnalafiadmdsfianufiesnssauben
(Content Validity Index 130 CVI) MR 0.83,
0.83,0.86,0.81 uag 0.80 (Muaw) Taofivo1d
Imstsuuduazmudofioiuaudiuziinues
9 A A YY o v o A
Airermgive Iidedinnaeandosnungus
9 v v Y
waziiemNNeITes uenanildaldninslsy
1 udedionuede WA NuuIz AU
anuanla

A O
3.3. MIKIANNIBONY (Reliability)
dievwatsziun ldumageuniany

aoandoeniely (Internal consistency reliability)
1@ A1 Cronbach’s Alpha coefficient L Q& A1

Corrected Item-total correlation 51870 (mswﬁ 3)
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@15199 3 A1 Cronbach’s Alpha coefficient Liag f

. 9
Corrected Item-total correlation 318U®

Cronbach’ Corrected
nuulszidiu s Alpha Item-total
coefficient | correlation
1. m3sug 0.85 0.32-0.75
2. ifund 0.84 0.30 - 0.70
3. 1599919 0.89 0.28-0.71
4. NQANITW 0.80 0.00 - 0.58
ms19de
5. myaaduly 0.91 0.53-0.90
v3nalaa

1N 3 WU

1 uulszidiumssug neaeuninaw
doanaoinielu (Internal consistency reliability)
1&A1 Cronbach’s Alpha coefficient = 0.85 R
Corrected Item -total correlation 518409 E‘J:Glu ¥4
0.32-0.75

2. uuvlsziiuiauAANAd e UK IAIY
aoandodni1ely (Intemal consistency reliability)
1#A1 Cronbach’s Alpha coefficient = 0.84 i
Corrected Ttem-total correlation 518909 §,isl UT9
0.30-0.70

3. !Li\iﬁﬂiﬂﬂﬂﬁ@UWWﬂ’J’]Mﬁﬂﬂﬂé}ﬂﬂ
n181u (Internal consistency reliability) IEER
Cronbach’s Alpha coefficient = 0.89 1A Corrected

Item-total correlation im%’i)’i)fﬂl‘lﬂhﬂ 0.28 -0.71
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4. wqaﬂimmﬂ%’éawaaummm
doandoaniely (Internal consistency reliability)
1#A1 Cronbach’s Alpha coefficient = 0.80 i
Corrected Ttem-total correlation 518909 Eﬂ UT9
0.00 - 0.58

5.msaadulavinalaianagoun
AIINTDARN é}ﬂ antelu (Internal consistency
reliability) 1#'71 Cronbach’s Alpha coefficient =
0.91 31 Corrected Item-total correlation 5 18"191}E]E]§,i

114929 0.53 - 0.90

=X a v
6. agwanisfinuIde
1NA1T9N 2 WD AAsHAIw
v Y
1NB9ATIA1ULHB1 (Content Validity Index H3 0
cvl) uupilsziiumssud maiaund usegale
a YA v a a -
npAnssuMs IFaouazmsaaaulavsan lava
1 ¥4 .
lA1nuNeIns uFuileon1u1nni1 .80 9
=2 1 a dyd dy
nu1e091 nuudsziduiiassaiuiiion
vusede tazminzanlumsi lu14ae I
91015199 3 WUI1 A1 Cronbach’s
Alpha coefficient ¥0auvseidunnyaiial
1IN .80 A0AAAPIAUIIUITEVDY Murphy
. Y a a @
1ag Davidshofer [15] @03 110 headumsuda
' A A Y A A A A
HaAIAUYED lav0AT B9 AT 0l

a A A 9/3-’/ ' '
ummmwaaa'lﬂmgm 0.71 - 1.00 1Y A4

' ]
A A =

Y 9
Lﬂi@ﬂﬁ@uullﬂ’n11]ﬁ/lﬂﬂﬁiﬂgﬂ ANUU LD

v Y o a

Usziunssug firuaa usegals nganssunms

1980 uaznmsdaaulausainlatia Tady

A o =2 Ao A o A
miJW%ﬁiJlW?JuimlﬂﬁﬂBTJﬂﬂ 1599 tdendina
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Abstract

Photosynthetic bacteria contain several
photosynthetic pigments, particularly

bacteriochlorophyll which potentially provides
antioxidant activity. A total of 12 isolates of
bacteria were screened from

Hight

photosynthesis

agricultural area. correlation between
antioxidant activity and total bacteriochlorophyll
was found with R = 0.95. High and low
performance isolates were applied in cricket,
Siamese fighting fish, and tomato. The results
showed that the high antioxidant activity isolates,
especially S3 and S10 isolates, enhanced egg
fertility in cricket female, body growth in Siamese
fighting fish, and plant growth in tomato seedling.
These evidence suggested that high performance

photosynthetic bacteria with high antioxidant
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activity can be applied for direct and indirect health
promotion.

Keywords: Antioxidant, Photosynthetic bacteria
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anuemnsalumsadnasdayvaiesiia wu
a a Ia 3
Iiut waz 2 Taweu TasiAAY (coenzyme
Q10) HagnIAvi INAANN (5-aminolevulinic
. 3 v H 7
acid; ALA) 1 udu [1] wenaindunieluigaa
A A o I'd v 1
yoauuafizedunsiziuasduiunvasgan'lyl
A1939AAY (Pigments) FiAA 9 NiiAWEIATY
' < {
AON1TINUINOILE S (Light harvesting) 1u
ATLUIUMITUATIZH A8 TAgRMIZIUAMS
A A A g
3TenaealsWad (Bacteriochlorophyll) M1i134A
@ o I 2 .
Yandrnny Jlaseadrailunes W5y (Porphyrin
v o dg A R o Y A
structure) Aa1eAa0 15Waa Uiy yeviinndu
AUINA9 307 (Reaction Center) YDIUATIT B
@ I
Funsizruea [2, 3] wagdianuawsoluns
Y a Y =} a a = 9
mmmqm“aaaiz‘lﬂammﬂszammwanma [4]
a I
15 oY YadaTL (Antioxidant) 11U
aisnfianuamnsalumsdumueyyadase
(Free radicle) Jus1amenne liinannuidonyes
EARUAZD I suthllgmsiiaTsnaiee wu
<3 @
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() o I @
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a a g [ a o I ~
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a @ J a

9ATINNIINDINIT HAAAUNIATUDINT 1A
GELNGRGEN

INNITANYIVDI Kimuagame [4]

' a o g4y 9 o
wuuuames lenas Isaan ldenuuaiise
Funrzvuas aoWus Rhodobacter
sphaeroides ianuaunsnTumsdueyyaddsy
[l 9
1dveadisz@nsnn Felinadudimsunnouio
a o < 9 dy YN R A
Turamiaype Aemglinaue eIl
k4
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dy d‘ d' =2 2 a
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o s a a Y
aae lsWaauazlszansmmlumsdiveyya
dase ienageunNuamnsolumslszgndly
Y

Tumsauasumsnsayau Iavesderia Uaina
Ino nazdusounziomst

A o
2. 1Hovivian
aa %%
2.1 I5N13338
2.1.1 ﬂ]i!ﬂ‘ljﬂ]?)ﬂN!muﬂﬁ!!ﬂm‘ﬂﬂﬂiﬁﬂﬁ
Budaod19aunazioniu i
INEATNITNUT A A1Dan1Ing s1unetileq
¥ rd
tandanugylan imsueniyousgnianlens
v 4 2 v 2 2
ldguliereIndi0819a9UU WD IMT R8T
A7 Glutamate-Malate medium (GM) [6] 41875
4 '
cross streak M1 15UMen181u Taud 105
gaoimaeenuazunuialenaslulasinu Tag
AruANAMNUIY LAY sEUI 2,000 Lux @
a =3 I o
QN 30-35 parusaFoe 1JuszezIn 3 U
o dy a = A 2{' A g =)
WMMsuenFouTgns laemaveyeiilulalall
R8IV IMTFATIAN TA8INT cross streak
= & g A Yo ' v & A £
dnnilasaie ldiula ldyeusqns (7]

) &’ a A
2.1.2 MIAIPNYOLUUANLIY

4 4 '
Wmsiasureuuaiis edunsizriuai

k4
nenldluomisiialrgas GM¥nstuse
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meldaniiz1ferme-tuas Wuszezina 2 Su
Lﬁaﬂiuﬁmu@ﬁwmﬁﬂﬁmmﬁuum (oD) i
660 uﬂumm‘ LLﬂ“’Wﬂﬂﬁlﬁ]E]ﬁ]Nl“leJlL“]JﬂmﬁEﬂﬂ
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3282190100 2 U

a J a a
2.1.3 ﬂ]i'J!ﬂi13?1!!‘]]?1!%@51@?1@9157‘]@33“

d
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A g I P
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o @ [ 4
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a Y 9 J

A158La180:F a1 ANMINIY 90 WoTimu Tae
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MsganauuaIinueInay 771 W1 luuas
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FINMNTUNIT (1)

YSuruvnneslenasnlsda = an
ganauuasil 771 X 1000 /(76 x ANUNIVDIAI
<3 1 a 1 A
AnTunileuauas x 1M 81 (1)

2.1.4 MSNATRUUBHABINTUAUAILIT DPPH
Radical scavenging activity

nageuANuaIIse lunsdueyya
fa521INE15aLAMionnOU (Supernatant)
HAzA1TANAINAUYAE (Cell extraction) VD4
nunfikedunnziuas Tasmsfuniouse
nuaidodunsieiuaafinnnda 9,000 rpm 1
2oz 10 WfienendIuveInznouwas
panINEsaTaetieonznon Tasanaasdiu
PYYATATLIINALNOUITATAIINTAUNNIUDA
Wmas 1 Hadans w3 luidadiuszoynat 24
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MmnsnaaevldlasmsAuaisazas
DPPH (0.04 mM DPPH azat1gluiunivuoa)
USu1as 2 Uadans HENNUAI0819NATOU 1
finaans Wdhsunazulufdadiuna 30 i
Tanldiamsganduuasdi s17 i Twuas
N % Scavenging
activity 11250 15¥0 9 Sanchez-Moreno [9] A4
qUMS (2)

% Activity = 1-(A1-A2)/ A0 x 100  (2)

Taudi Ao fin A1QANGULANEANILAN (91113
127gA5 GM 130 IN1108)

Al fio Miganaunasvesgadiedanaaeniin
s uUDPPH

A2 o ganduudevesyaiiedanaaeui
lai'ldvihalgas ey DPPH

2.1.5 MINATBUNAVLINUANISHTFUATIZHIMES
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Wiug noed szee 5 Sufi IdnnweniiReaiuiag
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Abstract
This study aims to verify the validity and reliability

of Performance on disaster Management of Village
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Health Lolunteers’Role with Epidermic COVID-
19. Content Validity Index of the were evaluated by
5 experts with the average CVI of 0.9 The
Cronbach’s Alpha coefficient reliability study were
then undertaken in a sample group of 30 people in
Nongchok, Bangkok with the average of 0.91
Summary this survey is validity and reliability to
study.

Keywords: Validity, Reliability, COVID-19, Health

Volunteers, Performance
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Abstract

A nutritional surveillance system for children
under five was implemented in Thailand for
years. However, issues of repetitive data entry
and data errors detected in this conventional
system remain challenging. We thus aimed to
develop a web-based validation system to
overcome these problems and assess its
usability. Our validation system developed can
help to reduce the repetition of data entry and
notify potentially erroneous data entered. This
system is assessed to be feasible and usable by
the users who are village health volunteers.

Keywords - nutritional surveillance, under-five
children, web-based system, data validation

I. INTRODUCTION

The nutritional surveillance system is globally
implemented for monitoring the health of
children under five, including Thailand [1-3].
Exhaustive weight and height measurements are
the widely adopted design that helps detect
children with malnutrition in advance and
assists the development of response policy
[1,2]. However, due to its massive workload
nature, problems of inefficiency and poor data
quality exist, often preventing the full potential
use of the surveillance data [4,5].

Developing the automated data validating
system can help to overcome these problems
[6-8]. A study showed that applying data
validation during entering anthropometric data
could improve the accuracy of malnutrition
estimation [9]. Besides, the goals of the new
system will not be achieved if the users are not
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willing to use it. The usability should be
considered when the electronic system is
implemented or changed [10,11].

In Thailand, the height and weight of all
children are measured at community levels by
village health volunteers (VHVs) or health
officers (HOs) of Health Promoting Hospital
(HPH) at each subdistrict. The data are then
entered into the system at HPH [3,12]. The
study from 2016 reported that the national
prevalence of stunting, wasting, and overweight
in children under five were 10.5%, 5.4%, and
8.2%, respectively [13]. However, no study
over the effect of erroneous data is found, even
though the malnutrition problem remains
problematic.

Haad Samran district of Trang province, located
in the South of Thailand, has existing nutritional
surveillance systems without a validating
process. The initial investigation by the
collaboration between Trang Provincial Health
Office and the Epidemiology Unit, Prince of
Songkla University, found the distinctly high
prevalence of malnutrition with stunting,
wasting, and overweight at 20.9%, 12.0%, and
12.6%, respectively. Moreover, coverage of the
nutritional surveillance system only ranged
from 69.7% to 90.6 %, while erroneous records
vary from 3.0% to 7.1%. Hence, this study
aimed to develop the new web-based data
validating system and assess the usability of this
new system by field-testing at Haad Samran
district, Trang province, Thailand. This
validating system will help to improve the
efficiency and the accuracy of the nutritional
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surveillance for under-five children in the Haad
Samran district and other districts in Thailand in
the future. Moreover, other countries with the
nutritional surveillance system using similar
contexts can modify this concept and design
into their countries.

Il. METHODOLOGY
1. System design and development
1.1 Development tool

A web-based application (web app) was
designed for this data entry platform due to the
flexibility of operating systems and ease to
access. The system can be accessed on all
desktop and smartphone browsers that support
the hypertext markup language version 5
(HTMLS5), including Microsoft Edge, Safari,
Chrome, and Firefox. Information in the online
database can be added, deleted, or updated
using jQuery and Hypertext Preprocessor
(PHP).

1.2 Workflow design of the under-five
nutritional surveillance

All under-five children are quarterly monitored
for their weight and height run by the
responsible HOs at HPH. For the conventional
system, the surveillance procedures start when
the HOs prepare the paper-based data collecting
forms containing the name list and address of
the children who should be measured during the
quarter before distributing them to the VHVs.
Children’s height and weight measures are then
collected either by the VHVs at home or HOs at
the HPH. Data gathered by the VHVs are
recorded on paper and require the HO to reenter
to the hospital information system (HIS). All
surveillance data are first stored in the HPH
database before uploading onto the Provincial
Health Offices’ server at the end of each
quarter. The completeness and validity of the
surveillance data can only be reviewed
manually by the HOs after all data collection
processes are done.

For a new validation system, the paper-based
name lists are replaced by a web-based system.
Figure 1 shows the workflows of the new
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system comparing with the conventional
system. The new system is designed to facilitate
information exchange between HOs and VHVs
as well as validate and provide feedback on the
data quality entered by the user. The system
functionalities specified for two levels of the
authorized user are made: level 1 for VHV and
level 2 for HO.

Level 1 users, VHV, can use the web
application from their mobile phone to record
weight, height, and the date of measurement of
the children under their jurisdiction. The
entered data are automatically validated on a
case-by-case basis, using the WHO biological
implausible cutoffs to determine the correctness
of the data. If the potential error is detected, the
system alerts the user and provides the
instruction for mitigation [8]. If no error is
found, the child’s nutritional status is assessed
and summarized by comparing weight and
height data with WHO child growth standard
for a given age and sex [14].

Level 2 user, HO, is responsible for monitoring
the quarterly weight and height data gathered by
VHYV and facilitating the data synchronization
between a web-based platform and the HIS.
Upon their approval, the children’s name list
can be uploaded from HIS to the web-based
application, while weight and height data on the
platform can be downloaded and integrated into
the conventional system.

1.3 Data security techniques

To ensure security, the username and password
are required to authenticate the user and
automatically log out users after 10 minutes of
inactivity. LINE Login v2.1 is also integrated
into the verification system. All activities
performed by users are recorded in the system
log file. A multiple-level firewall is applied for
server protection. The HOs are responsible for
authenticating and managing users in their
respective systems. The data of users and
children recorded in the system are encrypted to
protect the personal identity and keep the
confidentiality basis.
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Figure 1 Workflows of the conventional nutritional surveillance system and the new data validating system

2. Testing system

Haad Samran district is subdivided into three
subdistricts and 22 villages. Its nutritional
surveillance system has been operated by over
200 VHVs and 25 HOs from 4 HPHs in the
district. In each quarter, the surveillance system
measures approximately 880 children under
five.

All VHVs and HOs were invited to attend a one-
day meeting and training workshop in their
respective HPH in February 2021. The data
validating system was installed in each hospital
before the appointed date. The workshop was
intended to orientate them about the study,
asked for informed consent for participation,
and provide training on how to use the system.

During the workshop, the system’s operations
were explained, and both HOs and VHVs were
given opportunities to practice data entry with
simulated cases with and without error through
the mobile phone. Moreover, the HOs were
trained to synchronized and monitored the data
on the platform. At the end of the workshop, the
evaluation of the web-based system was
performed using the self-answered usability
questionnaires developed based on the Health
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IT usability evaluation model (Health-ITUEM)
[15]. It consisted of 19 items for nine
dimensions of measurement: ease of use,
performance  speed, information need,
learnability, memorability, error prevention,
flexibility, perceived impact, and intention to
use.

Participants were asked to compare the
conventional system with the new web-based
system over each item using the 5-rating scale
(1 — Prefer the conventional system, 2 — Slightly
prefer the conventional system, 3 — Neutral, 4 -
Slightly prefer the web-based system, and 5 —
Prefer the web-based system). The content
validity was checked, and the reliability,
measured by Cronbach’s Alpha, was above 0.83
in all items. The demographic data, including
age, sex, highest education level, and working
experiences, were also asked. Information in
usability questionnaires was double entered into
the primary investigator computer using
Epidata 3.1 and analyzed in R software. The
usability ~was grouped as preferring
conventional system, neutral, or preferring new
system. Participant’s characteristics and their
response to the usability of the system were
analyzed descriptively as a percentage.
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I11. RESULTS

1. Awvailability of web-based application
system

The web-based application was built and
integrated with the HOSxP PCU program; the
conventional HIS used to enter data for the
nutritional surveillance in the four HPHs of
Haad Samran. All HOs and VHVs, who
registered to the system, were first verified by
the responsible HO before accessing the new
system through the provided URL.

2. Web-based application for the level 1 user

Figure 2 shows children’s name lists and the
data entering form for each child. After the level
1 user accessed the system, names of children
from their village who had yet to be measured
or those with prior erroneous measurement
were listed (Figure 2A). The users further
accessed the data entry form by clicking the
child’s name. Three blank fields, including date
of measurement, weight, and height, should be
completed, as shown in Figure 2B. If the
potential erroneous weight or height entered
was detected, the notification alert and
instruction were shown in Figure 3.
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Figure 2 The web-based application for the level 1 user,
VHV. A) Children's name list, B) Data entering
form

Proceedings of the HTCON2021

X

wiafeuaniuziin

QO higwnsaduaula
(Toyasviianain)

wiwin dly
Aunfuly

PO
ATNABUBNATY

Figure 3 The web-based application for the level 1
user, VHV on alert notification upon
potential erroneous data entered

3. Web-based application for the level 2 user

In addition to the function available for those in
level 1, the level 2 user could access and review
children’s weight and height data from all
villages under their HPH responsibility (Figure
4). They could also send the notification over
the work progress via the LINE application to
the level 1 user from the same HPH, as shown
in Figure 5. Lastly, they could check and
initiate the data syncing process between the
web-based application conventional system
from the HPH’s computer.

do-ana

sudidansas  dmida  sugo

Figure 4 The web-based application for the level 2
user, HO on children's name list

-222-



B s oo ) Qe

1 @ vt g
¥ hetps:/tollowchid wisnior.com,

2) d
)-l -9 o 2) o o %)

00 ®

Figure 5 The web-based application for the level 2
user, HO on notifications for progress
tracking in LINE application

4. Usability evaluation

There were 218 VHVs participated in the field-
testing study and their characteristics are shown
in Table 1. Most of them are female, with less
than half attaining a high school education or
above. Participants’ age was primarily between
30-60 years old, with varying working
experiences.

Table 1 Participant's Characteristics

Characteristic (N = 218) N (%)
Female 203 (93.1)
Highest education level
- Secondary school or 116 (53.2)
lower
- High school 76 (34.9)
- Above high school 19 (8.7)
- Missing 7(3.2)
Age group (years)
Under 30 7(3.2)
- 30-44 80 (36.7)
- 45-59 110 (50.5)
- 60 and above 17 (7.8)
- Missing 4(1.8)
Work experience (years)
- Under 10 64 (29.3)
- 10-19 77 (35.3)
- 20 and above 51 (23.4)
- Missing 26 (11.9)
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The results of usability assessed by the users are
presented in Table 2. The majority of users,
approximately 80%, replied with the preference
for the new system in all aspects of evaluation.
The highest preference for the new system was
found in the ease of use in interpreting weight
and height data (86.1%), whereas the highest
preference for the conventional system was
found in the data entry (16.7%). Neutral
responses were rated range from 2.4% to
18.4%. The rate of intention to use the new
system was 82.1%

Figure 6 shows distributions of system
preference on nine dimensions of usability
across different age groups. In  most
dimensions, the younger the participants, the
higher preference for the new system showed.
In contrast, the elderly participants preferred the
conventional system. However, only 66.7% and
50.0% of users under 30 preferred the new
system in the dimensions of information needed
and perceived impact. Among users aged above
60, 57.1% rated intention to use the new system.

F’Prfurmance Information
needed

Memaorability

Ease of Use

Leamabilly

Flexibility

0% — -

5%

~ IIII III IIII
- I

0%

Under 3044 4559 60and Ude 30-44 4559 Oad Ud 30-44 4559 60and
30 above 3 above

plevenwn

PelEelvEE Intention
to use

Age group

System preference Ml Conventional [ Neutrval Il New

Figure 6 Distribution of usability scores across
different age groups
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Table 2 Usability scores

Assessment scale, N (%)

Prefer
conventional Prefer new
Item system Neutral system
Ease of use in:
Distributing children name list 32 (15.8) 17 (8.4) 154 (75.9)
Data entry 34 (16.7) 11 (5.4) 158 (77.8)
Interpreting weight and height data 24 (11.5) 5 (2.4) 179 (86.1)
Validating data 24 (11.7) 10 (4.9) 172 (83.5)
Determining whether all children in the village
were measured 24 (11.6) 15(7.2) 168 (81.2)
Overall 24 (11.6) 26 (12.6) 157 (75.8)
Performance speed in:
Distributing children name list 23 (11.2) 24 (11.7) 159 (77.2)
Data entry 22 (10.6) 15 (7.2) 170 (82.1)
Interpreting weight and height data 19 (9.2) 10 (4.9) 177 (85.9)
Validating data 19 (9.2) 11 (5.3) 176 (85.4)
Determining whether all children in the
village were measured 18 (8.7) 20 (9.6) 170 (81.7)
Overall 16 (7.8) 22 (10.7) 167 (81.5)
Information needed 13 (6.6) 36 (18.4) 147 (75.0)
Learnability 28 (13.6) 21 (10.2) 157 (76.2)
Memorability 24 (11.5) 20 (9.6) 164 (78.8)
Error prevention 19 (9.3) 22 (10.7) 164 (80.0)
Flexibility 22 (10.6) 20 (9.7) 165 (79.7)
Perceived impact 14 (6.8) 29 (14.1) 163 (79.1)
Intention to use 16 (7.7) 21 (10.1) 170 (82.1)

IV.DISCUSSION

A web-based validating system is successfully
developed and integrated into the nutritional
surveillance system, which is acceptable to use
among the users in terms of intention to use,
performance  speed, error  prevention,
flexibility, perceived impact, memorability,
learnability, ease of use, and information
needed, respectively.

The accomplishment in developing a web-based
validation system in our study was possible due
to various supports. Firstly, the health
information reforming policy was initiated in
Thailand in 2014, leading to the improvement
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of Thailand’s health information system [16].
Secondly, Trang province had standardized its
computer system infrastructure and integrated
its nutritional surveillance system with the
National Health Data Center (HDC) since 2017
[17]. Thirdly, we have the IT experts as the
research team who are familiar with the
operational functions of the conventional
system. Lastly, the collaboration and support
from the team at Trang Provincial Health Office
and Haad Samran District Health Office, who
are responsible for the nutritional surveillance
system, are essential.

Few studies from the literature review
emphasized the development of mobile-based
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or web-based collecting systems for growth
monitoring in the community [18]. A study was
conducted in the Republic of Mauritius, which
executed the mobile application designed for
the health personnel to collect weight, sex, and
age of the child visiting the primary care center.
However, the proposed system operated
independently from the routine work of the
health personnel, and the data analysis included
validating the data quality or determining the
nutritional status, could only be done post hoc
[18]. Anather study in Indonesia used a mobile
application to collect data, determine the child’s
nutritional status and growth velocity, and
provide visual feedback for the data collectors
while integrating with routine growth
monitoring activities, similar to our study [19].
Nevertheless, the workflows of the nutritional
surveillance between Thailand and Indonesia
are fundamentally different. Indonesian’s
system is monthly conduct by VHV with the
support of the HO at a central place in the
community, while our VHVs independently
measure weight and height at each child’s
house.

Most of the VHVs participated in the field-
testing periods preferred the new system over
the conventional system in all nine dimensions.
The VHVs rated the highest preference in
interpreting weight and height data. This
finding could be explained by automated
calculating the child’s nutritional status making
their work faster and easier. It is also supported
by another study in Thailand which showed that
about half of the volunteers could not plot and
interpret the child growth chart [20]. Older
participants were less likely to prefer the new
validating systems, which were similar to the
finding of previous studies reporting that
increasing years of age was negatively
associated with the adoption of new technology
[21,22].

This web-based validating system is the first
platform specifically designed to improve the
conventional  nutritional  surveillance  of
Thailand on the quality of data entered. In
addition, our system allowed VHVs in our
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system to be more participated and aware of the
quality of height and weight measurement in
their surveillance responsibility compared to
their previous conventional system works.

There were some limitations in the study. First,
the new validating system is still in a field-
testing phase which might not reflect the actual
situation of the nutritional surveillance system.
Further follow-up time is needed to ensure the
operational reliability of the new system.
Secondly, the VHV’s responses on the system’s
usability may produce the acquiescence bias in
which the participants tend to choose the answer
that pleases the investigator. Finally, our system
was explicitly built to integrate with the HOSxP
PCU program, which limits the generalizability
of system implementation

V. CONCLUSION

A web-based validation system is possible and
feasible to use by the village health volunteers,
and it is well integrated with the conventional
nutritional surveillance system. High rates on
usability were found in terms of intention to use,
performance  speed, error  prevention,
flexibility, perceived impact, memorability,
learnability, ease of use, and information
needed.
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