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The 2nd OSH Avenue International Conference (OAIC)
“Foresight for Safsty: Creating Safer and Healthier lives”
May 19th - 20th, 2023
At Grand Hall, True Digital Park, Phra Khanong, Bangkok

With Hybrid Conference
(_ Friday 19th May 2023 )
Code Time Title/Presenter
OR28_A ( 9.10-9.30 am. Pesticide Knowledge and Safety Practices among Farm Workers in Kundasang Sabah: A Pilot Study
Presenter: ChM Dr. Pravina Deligannu, Department of Public Health Medicine, Universiti Malaysia Sabah

‘ ORO2_R 9-50'10-10 am. The Impact of Work from Home on Employees in Aviation Industry during COVID-19 Pandemic: The Soci ic and Work Environment Perspectives
L Presenter: Pattawee Sudasna (Department of Occupational Health and Safety, Faculty of Public Health, Mahidol University)
-

( ORO4_R 10.30-10.50 am. A study of factors affecting safety and occupational health of food delivery motorcyde

L L Presenter: Kittichai Athikulrat (King Mongkut's University of Technology North Bangkok)

=
OR06_I 11.10-11.30 am. Alcohal Confents Measurement in Cement Truck Drivers (Innovation)
L Presenter: Pongpat Charoenkul, Saringkarn Leungtongkum (Siam City Cement Public Company Limited)

OROB_R ( 11.50 am. -12.10 p.m. MNo-Touch d Disinfection Technologies: Area or Room Decontamination with Hydrogen Peroxide Vapor in Tertiary Hospital, Thailand
Presenter: Suwat Suksawasdi (Department of Health Technology, Faculty of Science and Health Technology, Navamindradhiraj University)
- .

-
Keynote01 1.50 - 210 p.m. Key challenges for future safety leaders
L Nutthavutthi Chamchang, Deputy Governor of Electricity Generating Authority of Thailand (EGAT)

p
Keynote02 2.30 - 2.50 pm. Holistic Employee Wellness
L Prof. Kriengsak Chareonwongsak, Nation-Building Institute International (NBIT)

' = E .
Keynote03 3.10 - 3.30 pm. Cultivating safety mindset for new generation
Prof. Dr. Tirayut Vilaivan, the director of center for Safety, Health, and Environment of Chulalongkom University
A
i
( Keynote04 3.50 - 4.10 p.m. Stay Strong and Healthy
Prof.Dr.Thiravat Hemachudha MD, FACP - Head of Center for Emerging Disease Health Sciences, Faculty of Medicine, Chulalongkomn University

‘ Keynote05 4-30 - 450 pm. Pointing and Calling, the effective method to prevent labour accident in Japan.
L L Japan Industrial Safety and Health Association (ISHA)
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The 2nd OSH Avenue Interational Conference (OAIC)

“Foresight for Safety: Creating Safer and Healthier Lives”
May 19th - 20th, 2023
At Grand Hall, True Digital Park, Phra Khanong. Bangkok

(" Saturday 20th May 2023 )
Code Time Title/Presenter
OR29_A 9.10-9.30 a.m. Sharing the occupational safety and health moment
Presenter: Dr. YOUTH SOKPHEARA, Chief of ASEAN Bureau, OSH Department, Cambodia

9'50'10100'"' ’ Microbiological air quality of the orthopedic operating rooms and their sur ding rooms in a university h
Presenter: Kanokwan Borwomphiphattanachai (Department of Epidemiology, Focuhy of Public Health, Mdudol University)

[ORISR

OR16_R 10.30-10.50 a.m. Reduce the carbon emissions by waste management
Chawalit Ch (Faculty of dentistry, Mahidol

OR18_R 11.10-11.30 a.m. MA&esamenimdPeﬁomnmeTesmgdﬁ:meHoodsfor" ch Laboratory of A University in Bangl
Pr Peerada Soont ing Prog Faculty of Engineering, Kasetsart University)

Keynote07 ( 11.50 am. -12.10 p.m. Holistic approach to safety and health at work after the pandemic of COVID-19 or Occupational diseases

q Yuka Ujita, In ional Labour Organization (ILO)

OR20_R 1.10 - 1.30 p.m. Wellness Center Model: Big Change with new hedlth's system idea in workpl di p ity
Presenter: Rungprakai Wirichai (Division of Occupational and Envit | Di Mlmahy of Public Heahh)

OR22_| 1.50 - 2.10 p.m. Development of Ergonomic Needle Safety Box to Reduce the Risk of Musculoskeletal Diseases and Needle Stick Injuries among
Healthcare Professionals in Thailand (I tion)
Presenter: Withaya Chanchai, Sathita Banchong (Occupational Health and Safety, Faculty of Public Health, Siam University)

2.30 - 2.50 p.m. proving the | lifting and handling operati to pi t and reduce musculoskeletal
injuries: The results from a literature review and pilot survey across 5 mdustnes.
Pre Naris Ch yporn (Faculty of Engineering, Thammasat University)

3.10 - 3.30 p.m. Wanning light for Safety 22 kV Disconnector Switching Operation (Innovation)
Presenter: Bhuwadon Saengsukon, Mukravee Thongnoi (Electricity Generating Authority of Thailand: EGAT)

OR26_R 3.50 - 4.10 p.m. W Factor affecting to eye strain of computer workers in a food industry
Pr Pri pat Ch pip chai (Department of Occupational Health and Safety, Faculty of Public Health, Mahidol University)

Summary of OAIC 2023




Editorial Statement

Message from Directors of T-OSH

The focus of scientific debates on safety
has shifted from substantive assessments to risk
perception, acceptance, and management. New
terminologies, paradigms, and concepts have
emerged in the field of foresight in regards to
social science recognition. At the same time,
debates about the nature of security emerged,
with differing perspectives on safety. Various
types of safety, such as process safety,
occupational safety, external safety, rescue, and
emergency safety, are all distinct concepts. In this
context, safety is seen as a shared responsibility
and a potential opportunity for the future. This
approach has been adopted by many experts in
the field of safety, including regulatory agencies.
The use of this approach has proven to be very
useful in providing feedback on the design of
technology and organizations, as well as managing
safety during operations. There are measures that
can be taken to create a safer environment, such
as incorporating safety as a social value on par

with health, the environment, wealth,
sustainability, and prosperity at all levels of the system and throughout its lifecycle. The challenge of
safety management uses a systematic approach to combine learning from past incidents and
problems in order to effectively manage safety. This approach allows for a more comprehensive and
proactive approach to managing safety. The importance of safety will be recognized as a strategic
value for society. This shift in perspective will allow safety to be seen as a vital aspect of a healthy
and thriving society, rather than just a performance indicator for businesses. It is crucial to prioritize
safety as a public value, not just a corporate one, at the operator level. Safety and good health will
enable the workforce to be a vital force for the country. There has to be one step required for the
analysis and the standards that follow then will be an indication of how this will happen in other

countries.

On this occasion, the OAIC was viewed as a good beginning. This approach emphasizes the
sharing of knowledge from experts and the exchange of information with occupational safety and
health networks. This demonstrates commitment and readiness to improve operations in the area of
occupational safety and health, and to raise the standard of work in this field. These efforts aim to
create ongoing awareness through the development of knowledge and the dissemination of
information about processes for promoting safety practices and culture. This is important in light of
the changes and risks in the new global context, which require workers to be more capable and

competitive in the global trade arena. In addition, there is a focus on improving the standards of
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occupational safety, health, and working environment in response to changing social, economic, and
working styles.

The OAIC is recognized as the forum and hub of occupational safety, health, working
environments, technology and innovation knowledge sharing across multiple disciplines for better
safe working. With the theme "Foresight for Safety: Creating Safer and Healthier Lives”, OAIC 2023
will be new digital experiences in terms of specific content and interaction with networking and
engagement opportunities. The conference has 4 focus areas; Leadership for future of safety, Digital
Technology and Automation for Safer Working Life, Adapting Lifestyle for Safer and Healthier Life,
Safety Issue in Informal Sectors and Vulnerable Workers. It will be run on hybrid events which based
on digital platform. The platform will accommodate all sessions of presentation, live streaming of
keynote speaker, and article that published on this platform with OAIC formats. Participants will have
24/7 on-demand access to all sessions and contents through this digital platform. Live broadcasting
will be organized for plenary sessions on main stage at May 19" and 20%", 2023 9.00 am. (GMT+7). The
special keynote speakers will be sharing their extensive knowledges and experiences through the
social determinants of occupational safety health and working environments.

Buppa Panpeng
Directors of Thailand Institute of Occupational

Safety and Health (Public organization)

HlPage



Message from the Editor

Welcome to the Proceedings of the 2" OSH Avenue International Conference (OAIC 2023) in
Bangkok, Thailand, with its special theme on “Foresight for Safety; Creating a Safer and Healthier
Lives”. Achieving a conference of exceptional quality necessitates the meticulous selection of papers

that successfully navigate a rigorous review process.

Embarking on a grand voyage of knowledge and discovery, our conference proudly presents
an extensive array of offerings, including 17 captivating technical researches, 10 enlightening keynote
addresses, 2 captivating sessions featuring shared experiences from esteemed members of ASEAN-
OSHNET, as well as 10 transformative sessions and forums dedicated to fostering the adoption of
OSH-smartness and innovation. Our distinguished keynote speakers hail from esteemed
organizations such as Japan Industrial Safety and Health Association (JISHA) and Korea Occupational

Safety & Health Agency (KOSHA), further enriching the intellectual tapestry of our event.

We would like to express our deepest appreciation to the authors whose technical
contributions are presented in these proceedings. It is because of their excellent contributions and

hard work that we have been able to prepare these proceedings.

We extend our heartfelt gratitude to all our esteemed keynote speakers, whose unwavering
dedication in synthesizing materials and sharing their vast and profound experiences has resulted in

exceptional and captivating talks.

In addition, we wish to express our deep appreciation to all our tutorial presenters, whose
remarkable endeavors have yielded interactive and outstanding tutorials, catering to the diverse
learning requirements of individuals at various stages of their academic and professional journey,

encompassing undergraduates, graduates, and seasoned professionals alike.

Editor
Thanawan Ritthichai, Ph.D.

Thailand Institute of Occupational Safety and Health (Public organization)
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Thailand Institute of Occupational Safety and Health (Public Organization)

or T-OSH is the first public organization under supervision of ministry of labour,
Thailand. T-OSH was established on 22" May, 2015 by The Occupational Safety,
Health and Environment Act B.E. 2554 (A.D. 2011), In Chapter 7 Section 52.

Occupational Safety, Health and Environment ACT B.E. 2554 (A.D. 2011) dated
January 17, 2554, which was effective from July 16, 2011 results in rapid activities to be
proceeded and establishment of the system to cover various regulations. Especially
the clause 52 of this act enforces to establish the Institute of Occupational Safety
and Health within one year. The Institute for the purpose of promoting occupational
safety, health and environment shall have powers and duties as follows:

(1) To promote and solve problems concerning with occupational safety,
health and environment;

(2) To develop and support the preparation of standards to promote
occupational safety, health and environment;

(3) To operate, promote, support and jointly operate with agencies on
occupational safety, health and environment, both from public and private sectors;

(4) To conduct a research, study on promotion of occupational safety, health
and environment, both on personnel and technical development;

(5) Any other powers and duties as prescribed by the law.



EMPHASIZES

SAFETY - HEALTH - Working Environment

The focus of scientific debates on safety has shifted from substantive assessments to risk perception, acceptance, and management. New
terminologies, paradigms, and concepts have emerged in the field of foresight in regards to sodal science recognition. At the same time, debates
about the nature of security emerged, with differing pers, 5 on safety. Various types of safety, such as process safety, occupational safety,
external safety, rescue, and emergency safety, are all distinct concepts. In this context, safety is seen as a shared responsibility and a potential
opportunity for the future. This approach has been adopted by many experts in the field of safety, including regulatory agencies. The use of this
approach has proven to be very useful in providing feedback on the design of technology and organizations, as well as managing safety during
operations. There are measures that can be taken to create a safer environment, such as incorporating safety as a social value on par with health,
the environment, wealth, sustainability, and prosperity at all levels of the system and throughout its lifecycle. The challenge of safety management
uses a systematic approach to combine learning from past incidents and problems in order to effectively manage safety. This approach allows for
a more comprehensive and proactive approach to managing safety. The importance of safety will be recognized as a strategic value for society.
There has to be one step required for the analysis and the siandards that follow then will be an indication of how this will happen in other
countries.

On this occasion, the QAIC was viewed as a good beginning. This approach emphasizes the sharing of knowledge from experts and the
exchange of information with occupational safety and health networks, This demonstrates commitment and readiness to improve operations in
the area of occupational safety and health, and to raise the standard of work in this field. These efforts aim to create ongoing awareness through
the development of knowledge and the dissemination of information about processes for promoting safety practices and culture. This
important in light of the changes and risks in the new global context, which require workers to be more capable and competitive in the global

trade arena.

OUR OBJECTIVES
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o i ‘)'.@\

To share best practices and To share and discuss national and To identify and address challenges
solutions local safety and ohstacles
for addressing these issues, and the development of new priorities, strategies, sound practices, lessons learned, and promote the implementation of effective safety strategies, and
strategies and policies to improve safety and health in the research related to safety. dizcuss the latest research and innovations in occupational =afety
workplace and reduce the risk of accidents and injuries and health.

F. ¥

To build a national network To increased awareness and To introduce new technologies
and abroad both public and private erganizations, including und ersta “dmg and tEChn |ques

educational institutions, have oppaortunities to open up a variety of . X o )
. of safety and health issues in the workplace. fior improving safety and health
cooperation.

What will you get
from OAIC 2023

The conference participants will gain increased knowledge and The participants will get the identification and discussio The conference may provide opportunities for networking and
awarer about best pra and developments in the field of cha s in the field, the p of the sharing of expert a d it may serve as a forum
occupat y and hea mplel n of effective safety strategies, and the lination  for the exchange of ideas a g on of new insights and

of the latest research and innovations in occupational safety and perspectives on occupational safety and health

health
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and Mr.Kate Siribhakdi (Rangsit University)

Fire Alarm Image Processing
Thiraphong Thiangphadung, Krit Poomthongdee (Electricity Generating Authority of
Thailand; EGAT)

An Ergonomic Design of Storage Box for Overhead Crane's Remote Controller
Sathit Wu, Primmapat Charoenpipattanachai (Department of Occupational Health and Safety,
Faculty of Public Health, Mahidol University)

MISS G. BEAN ROLLING
Podcharakorn Jitkasem, Taksaporn Wongpatimaporn (PCCMS, Chulabhorn Royal Academy)
Sky Bridge
Verapon Puwanont, Phonlawat Prasert (Provincial Electricity Authority, Ban Phai District,
Khonkaen)
Development of Ergonomic Needle Safety Box to Reduce the Risk of
Musculoskeletal Diseases and Needle Stick Injuries among Healthcare

Professionals in Thailand (Innovation)
Withaya Chanchai, Sathita Banchong (Occupational Health and Safety, Faculty of Public Health,
Siam University)

Warning Light for Safety 22 kV Disconnector Switching Operation
Bhuwadon Saengsukon, Mukravee Thongnoi (Electricity Generating Authority of Thailand;
EGAT)

Sound Warning for Preventive Car Accident

Teeradate Sukbunsang, Pilaiwan Wongwat (Western Digital Storage Technologies (Thailand)
Ltd.)

Page
89

98

106

1no

16

122

128

144

150

168

176

186

198

N|Page



Science.
Applied to Life.”
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s Real-time VDO analytics for advanced security

Why Us

SELEN is an intelligent platform providing data analysis and insights to benefit
organizations. It analyzes accidents, forecasts dangers, and proactively
addresses problems with real-time alerts. It is customizable to meet specific
goals and has a team to assist with challenges.

Our Services

e Detection Image and Sound @

SELEN utilizes image and sound data for its behavior detection capabilities.
e Customization and Optimization of Data Analysis
Customizable for specific organization needs with optimized data analysis
and reporting for maximum benefit.
¢ Security Enhancement
Enhances security posture and improves incident response effectiveness for {@-
organizations.
¢ Real-time Notification
Offers peace of mind with alerts for potential security incidents and timely
response to address issues.

LOCAL SECURITY

PLATFORM

SELEN Al FLOW

L] [ ] ®
3rd PARTY OPERATOR

® ® L ]

L ] ® [ ]

L ] ® L]

SELEN Al
IMAGE AND VOICE
RECOGNITION

BEHAVIOR CLASSIFICATION : ACCURACY 90%
SYNAP=S
O (66) 82 335 2444
HTTPS://SYNAPES.AI
© INFO@SYNAPES.AI



Nutthavutthi
Chamchang

Deputy Govemor of the
Electricity Generating Authority of Thailand (EGAT)

Key challenges for future safety leaders

Nutthavutthi Chamchang
Deputy Governor of Electricity Generating Authority of Thailand (EGAT)
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EGAT QSHE Web Application thuisautitdugugnaiviidensa “s:uuidisunpuiialiq” Kéa13enin “Safety
and Security Early Warning System”

WEB APPLICATIONS

Pslllll

T :
Industrlal Hygiene Software Permit to work IBM/Maximo
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Management System kstem
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Speaker: Nutthavutthi Chamchang
Written by NAS Innovation
Revised by T-OSH
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EXCLUSIVE #) ®-osH

“Foresight for Safety: Creating Safer and Healthier Lives” Speakers

Holistic Employee
Wellness

OSH Avenue International Conference

2 0 2 3

Prof.Dr.Kriengsak
Chareonwongsak

Nation-Building Institute International (NBII)

Holistic Employee Wellness

Prof. Dr.Kriengsak Chareonwongsak
Nation-Building Institute International (NBII)
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Speaker: Prof. Dr.Kriengsak Chareonwongsak

Written by NAS Innovation
Revised by T-OSH
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EXCLUSIVE

“Foresight for Safety: Creating Safer and Healthier

OAIC

OSH Avenue International Conference

2 0 2 3

Cultivating safety mindset for new generation

Prof. Dr. Tirayut Vilaivan
The Director of Center for Safety, Health, and Environment of Chulalongkorn University

ADIWUanaAe 9182auy uazamwudadaulunisioiutunisiviudu WudvAkudgviunnnia
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Roles of SHECU in safety operation and fostering university’s safety culture,
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\ ///
Collaboration:
Safety is a shared responsibility
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Activities from Chula Safety Ambassadors

Speaker: Prof. Dr. Tirayut Vilaivan
Written by NAS Innovation
Revised by T-OSH
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EXCLUSIVE

“Foresight for Safety: Creating Safer and Healthier Lives” Speclkers

“Stay Strong

OSH Avenue International Conference

SO0 23

OAIC 0  .cHedlthy»

aulgaudv Stay Strong and Healthy
Prof.Dr.Thiravat Hemachudha, MD, FACP

Head of Center for Emerging Disease Health Sciences, Faculty of Medicine, Chulalongkorn University
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91nZovguniwndlu dvanmumsainisuwss:uiauavlsadatdalbsalalsun 2019 (COVID-19) tu
vruzlGedrudoaEenlddu “Iwadlada” Aalsasuludasdndiuuiinad Wulsaliduasie udbulsafinoe
Hhs:3v wazliawisansulaso:ilsadikuiAaduudnkéall

doudt 2004 1Wuduw dSudvloauu AxusiudipAuvavarsgowsni lagns:nsivnailku ua:xiu
DVANS Eco Health Alliance (2vAnsydvlDNBU) MVIUSIUAU USAID (@nUuansistuguuavaisgawsn) lu
veu:LGeaAuldinsiRnuriuvANSNKISIWAUKTSadAlnswdamnAMvAdLa:da301 udiidos:o:oan
WulU WaldnswuiidAonssudacdawusnssulioAo:lins1usudaAwuikadu awsadnduuudladdu ua:
AnlsAldddundalu uins:nudnisvadnsuasiaduladans:uraiul 2019 udinisoadnsuasuavindulada
doudd 2016 dvudayakariiUamwelagonaisiuioInsganmansgausm

kgarh$ieus:siaulan ddensAnunddea:lsAdiAudsvgvaa ua:lildluds:Tvsidaou udnau
m31e ihalulspaualky “vartiiukihivovaulnennau fidovquagumwauldvua:davasadavini
nonssulatvondonass uazluduasiedogunmwusvaulng”

Speaker: Prof.Dr.Thiravat Hemachudha, MD, FACP
Written by NAS Innovation
Revised by T-OSH
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Kiyoshi
SUMI

JISHA (Japan Industrial Safety & Health Association)

Unique and effective OSH activities in the Japanese industry.

Kiyoshi SUMI
Deputy Director, International Affairs Division, Japan Industrial Safety and Health Association (JISHA)

Japan Industry of Safety and Health Association K$2 JISHA (0uni1ssouiins:K31vovANS
aaaHAssy DWuguuIMnNgHUIgEavnsUpvAugUaIKanelugaaiknssy GHRUNATUNSEVLESUIEDY
aumwnivdiuswmeua:dalo dvlasuuazstusvAtdavaudiiralugud Rlususovua:atuayus:uu  Ms
damsaundulaaasnie 91820unJe wa:anwudaasulunmisioiu saouluiivdannausulurdTacio

Tognisus:LiuAwUanaAgiWugIuLIDINAISSaNISAIULEEY WaRo:UsvAugUaikqua:3onTi
Wous:avAfo1vv:iiaduluWuimviu TaglawrzAniuRawalaAtAadumInuyud K2 Human error NS
UsvAupduRawataonuyud awnsarmlalosnsiwuanutaiouaviiioiu lasawisarmtfiiaaduldon
Ha1e a 38 dutuviuFuuuiasuio:onddagiv 2 38 Tdur 38n1s Point and Call (Tad-Ung HEDWHE - Un
1) ua:msindUSURGVS s:3v8uas1e KYT (Msinausunisaamsainuibuduasie) dollu3snisad
Us:ansmwua:iundsuluus:inasddu Osiwazidea dold

|

1. Point and Call {Ju33iv:¥oeliAanNuUasadsiuwui UgdaviuwsauivsdgaanduRawala
tumsriu lag3smsdiwuaduubughtumsiviuwsou a AvbigaadaRawaraniiasndiauuud lag
AUUavUtStbadlugunafuaUuaviuwsasuiuyadivavio:roanun IWaasIvasunUgndavfsufd:M
AsUfUGYIUUU @ Bod35Ms dol

Juasui 1upvlUgulHLNe HEDROAD:MMSasIvanU wiauAugnlisrHUadwRatadun
duaaui 2 Flugvaalthkug wisuAuwadono:rftulthsuedu
Juaaui 3 9nlpABUNTIVH ta:WNSAUNQIEVAV:FTANUWSDU HEDNADVHEDIL

Make a tight fist.

Make a vertical fist. Extend your index
finger straight. Brisk movement

—/
— 2 Put your left hand —*
on your waist.
nt at it s hand
a

yoursell. gy

g
EY g Straighten
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2. Kiken Yoshi Training (KYT) 1Ju38n1s KYT iufonssutWawansua:uantdadsuaduaaliu
:k31oRUHUAvILTUWUArVIULGEIAU NedAUS:UUADILUADAAY ua:AUDuduasisluWuidu a 3anv

%]

viinismamsaikindikanisaila a tiadus:d3sn1stunissuiiaAudvitiaduldagivlsdndre dodu

[

58n1stv:zMiRENd:MvIuluwundonald waadwas:Kuagnound:1NIVUHUavIUluwunuu a 1a lagngu

Uhuaoudiouinswane uazuaniJagunduaatiu dod

>

1. 2:lsAomoubuduasieidoungiéooatiaduld

2. @onyaniAnuduasIBINAg

3. 9:rhaghvlstwano:UsviuganononalRiaAIUSUOSIE
4. wanLs1:fM&vd

5. asJdaosuuazfiudu

Hazard Prediction Training Method

1. What hazards are hidden?

2. This is the hazard point.

3. What would you do? l
@)

4.We will do this.
5.Confirmation

\a

<Situation >
You are washing the dishes while boiling water

usnIndaniuus:nauadmMsANNaUSY KYT wu31 awwnsalavAugUaikaf:iaadus:H310n1s
Jguaviuldagioidus:ansniw ua:aiwisaasulainnisidnausu KYT awwisaaanistiauatiaonilido
UUYOHSD Human Error [dagodus:ansmw

Speaker: Kiyoshi Sumi, Yoshiko Takai
Kokusai@jisha.or.jp

Written by NAS Innovation

Revised by T-OSH
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EXCLUSIVE #) Q-osH

“Foresight for Safety: Creating Safer and Healthier Lives” Speakers

Accident

Prevention System
for Chemicals using

loT;
Constant

Chemicals

Monitoring System

Jae Pil Chang
Ph. .

Director of the Occupational Health Center
for Electronics Industry, Korea Occupational
Safely and Health Agency (KOSHA)

Accident Prevention System for Chemicals using IoT; Constant

Chemicals Monitoring System
Dr.Jae Pil Chang

Director of the Occupational Health Center for Electronics Industry, Korea Occupational Safety and Health
Agency (KOSHA)

—_

91NS1YVIUYDY International Labour Organization (ILO) s:uuddaoaua:inAluladaisautna
dudAryAauisagosaalosdeamifiicaniwwdadoudunalfiianduidevld nodidovoininalulad
tHadawisarnisasdvanuadutdsvioivv:tiaduldaanaldal Héo Real Time monitoring dodunis
Us:gndidns:uounisinalulagaisautna (ICT) SoidadudiAtuagiouiniionisunUavguniwuav
AUAUEVIU DInMsAnW wui luds:inatmKkaigUisAldsuansiadagioldauwaulwudu ua:wuiidsuliad
WunduaurimuAlilEwanoIuds:5

w3 Ws:INAINKED:0NSDU tazuudMolunmsasiviaamwudadauluiiioiu tWalsvAugUaiHa
9Inanumsailimada udnsauua:uusnikadugollinsaunauin:UsviugUaikaniiadu dodutWano:
rms@amuua:asivasunisdunaaisiadfauisatiaduldvaviuadaviudoldudodiAty dodunis
Us=gnaldnmisiivius:H3wotGutsasasiviaua: loT d:amwisaydglumsGamu ua:us:1iuamwiudadouuav
wufuaviulaagionunoon
Hanmsivu

1. GaduiAdaviinasivia ru anuAfdavnisiimsasivia lasdoyanldo:gnavludouwaawasu
BowlnuurSaRasIvasuasaliudayas:auAUIILTUYDVANSIALD fu DanEw a TAuuu Real-time

2. KINAA LT UYDVAISIADFVIAUNIIARIKUQ S:uUd:dvdturuiruidiaulugvlnsAwniafiouav
Rnavn:geul3Aun

3. Aes:uulUAUaMIUaISAasIVaDUUs:anEMwuavLA3ovilia HEaanwudadaulunisrioiu
Tdagivnunovi iWarhmstavAusduasisioviiamnnisiuluwuRLdviHaGula

n1ws:>uuaom§aons:o:i'n

tASovlipasiviangawauuilula.A 2020 awisaasddia TVOC, HF, HCN, and Cl, (agvlsAaiy
tndovidpasdddalawisaasidialansva: 1 aistadiiiuu avondirsudoyaaiuisasoosulatwev 1
[wuLwds)

AA|Page



Flow Chart of Constant Chemical Substance Monitoring System
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A Determination of Image Color Intensity Technique for Testing the Efficiency of

Fire Alarms System.
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'Faculty of Science and Industrial Technology, Bansomdejchaopraya Rajabhat University.
2Faculty of Science and Industrial Technology, Prince of Songkla University
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Abstract

A fire alarm system is one method for detecting and send out fire alarm signs. Fire alarm systems
increasingly rely on image intensity analysis software, which is a rare and expensive import. In fact,
camera equipment can be used with RPG systems and was designed to analyse color intensity and
warning times. This study was carried out in a university laboratory to investigate changes in image
during fire and the color intensity of commonly used materials in buildings. A study was conducted
to develop a standard laboratory for testing fire alarm equipment, comparing the igniting duration
and warning time of fire alarm devices for five typical types of building fuels: synthetic fabric, paper,
wood, polyvinyl chloride plastic, and artificial rubber. The study found that the ignition time of paper
fuel was the fastest at 4.4 + 1.3 seconds, whereas the ignition time of polyvinyl chloride plastic fuel
was the slowest at 42.6 + 2.1 seconds, with paper having the fastest burning time and synthetic fabric
having 19 the slowest. In each type of fuel, the pre-burning phase and the smoke-forming phase had
a color intensity change of 1-3 times, but the initial ignition phase had a color intensity variation of
5-8 times. Sensitivity analysis of the alarm in the event of a fire to determine the effectiveness of the
alarm. As a result, it was evident that the fire alarm efficiency of the color intensity was greater
compared to the conventional alarm because it could alarm more rapidly. How -ever, a programme
that could read and interpret the outcomes in different ways, including the prevention of false alarms,

should be developed. Before implementation, additional research and development were required.

Keywords: Fire alarms; Image color intensity; Efficiency.

1. Introduction

Fire is a kind of unforeseen disaster that causes extensive damage to both life and property.
Fire is a type of energy that burns continuously and spreads to areas with fuel. Long-term burning
will result in a more intense fire. Therefore, preventing and extinguishing fires is essential for reducing
damage to life and property. A fire alarm system is another method for detecting and send out fire
alarm signs [1]. It will operate to monitor changes in the physical conditions of fire, such as smoke,
heat, and the spread of fire, when there is a fire [1]. The apparatus will initially detect and transmit a
signal to alert or activate an autonomous fire-fighting system. There were still difficulties with the
effectiveness and dependability of modern smoke detectors [2]. It was the result of slower than
average fire detection times and resistance to false alarms caused by smoke disruptions (tobacco
smoke) [3]. These problems could have serious consequences for people who are affected by slow fire
alerts, such as large fire spreads that cause delays in building evacuation and, in the event of a fire,

the effects of annoying and unreliable false alarms on fire alarm devices [4].
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Currently, image intensity technology is being used to analyze more fire alarms [5]. It was also
an import of technological devices, and it was expensive. In fact, regular photo cam-era could be
applied and programmed to analyze color intensity and alert levels. This research was conducted in a
laboratory setting at an educational facility. The purpose was to study the effectiveness of image
intensity fire alarms for different types of fuel by studying changes in fire photos and conducting a
comparative color intensity analysis. The study’s findings were expected to provide supporting
information for the development of fire alarm devices that are likely to be standard but are less

expensive.

2. Materials and Methods

This experiment was investigated the efficiency of fire detection using the Image color
intensity change analysis method. The data collection was color intensity that occurs at each ignition
distance, the efficiency of the alarm, Image comparisons of fuel changes during combustion, and
changes in the color intensity of fuels during combustion. There were five fuels for the test: synthetic

fabrics, paper, wood, polyvinyl chloride plastic, and synthetic rubber

2.1 Preparation before conducting the experiment

In conformity with the Department of Public Works and Town & Country Planning'’s standard
for testing fire alarms, specify the room’s size, temperature, and relative humidity. The conditions in
the laboratory were set to 22-26 °C and 40-60% relative humidity. Before and after each test, the
temperature and amount of CO, gas inside the room are measured to ensure that they are comparable

to the ambient conditions outside.

2.2 The experiment

As an igniter for 1 kg of fuel, 4 cc of benzene was added to the fuel base. A video camera was
installed to record the entire process of fuel combustion. Once the fuel had burned out. Air ventilation
was measured in the room’'s environment until it returned to ambient conditions. Implemented the

same method of combustion until all five types of fuel were consumed.

2.3 Image intensity analysis

After collecting the video from the burned recording, the image was captured at the set time
for the experiment. Adjust the image to grayscale. To choose the flame area and use Photoshop >
histogram function to read the "mean” result (the "mean” value is the average grey value (O to 255) for

the area within the selection area). Keep records of the values and analyze the results.

3. Results

3.1Image comparison of fuel changes during combustion

The investigation of how the behavior of fuel changes by capturing the picture of the fuel
from the beginning to the combustion phase for five minutes found that the picture of the fuel
changed when combustion occurred. The picture had changed significantly, the shape and size of the

flame (as shown in table 1).
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pre-burn 1-minute 2-minute 3-minute 4-minute 5-minute

Table 1. The fuel changes during combustion

No data No data No data

PVC - :';“...

(SP=synthetic fabrics, PP=paper, WD=wood, PVC=polyvinyl chloride, SR=synthetic rubber)

All fuels had different physical and chemical properties, resulting in different combustion
times. Thus, paper fuels had the fastest combustion time compared to other fuels, with an ignition
time of one minute and a burning time of four minutes. While synthetic rubber and PVC had an initial

fire duration of one minute and continues to fire longer than other fuels.

3.2 Changes in the color intensity of fuel during combustion

The data was collected during the experiment by recording the VDO of changes in 91 each
type of fuel from its beginning through its burning. Afterwards, images were captured to compare the
three phases of the change in the image's color intensity. We had considered the fire in three phases
to capture images from the video for analysis. The first phase is the pre-fire phase, where there is no
combustion reaction; the second phase is smoke but no flame; and the third phase is the initial visible

flame.

The results of the study indicated that for each type of fuel, the pre-ignition phase and the
phase of smoke generation had a color intensity that increase 1-3 times. However, after it started
burning, the color intensity increased five to eight times during the smoke phase and more than eight
times during the pre-ignition phase. The experimental results revealed that the color intensity values

changed dramatically from the beginning of combustion to the end of combustion.
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Table 2. Changes in the color intensity of fuel during combustion

Fuels Pre-ignition phase Smoke phase Ignition phase
paper
Mean = 33 Mean = 246
—— —
synthetic —_—
fabrics
Mean = 23 Mean = 43 Mean = 209
wood j—
. e et
Mean = 31 Mean = 242
———————
synthetic |——g]
rubber
Mean = 24 Mean = 46
polyvinyl
chloride

Mean = 9 Mean = 30 Mean = 245

Table 3. Time estimation for to detecting the ignition.

fuel pre-ignition smoked ignition phase Time to

phase phase detect fire (s)
paper 33.33+3.60 56.33+1.52 206+2 60 4
synthetic fabrics 23.3312.64 431264 209+2.64 28
wood 31:3.0 391173 202.66+2.21 38
synthetic rubber 23.66:251 46.33+1.52 2044.33+2.08 24
polyvinyl chloride 9.33+1.52 29.66+3.78 205331288 42
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It was determined through experimentation that the duration of each phase of combustion

varied for each type of fuel. Fast-burning fuels will burn faster and cause the image's color intensity

to change more rapidly than slow-burning fuels. Changes in the image's color intensity during the

early stages of a fire were crucial for determining the alarm time for each fuel. The paper that could

change color intensity from 33 to 246 in four seconds had the 109 fastest color intensity change. This

finding indicated that the development of technology to modify the color intensity of images could

detect a paper fuel fire within four seconds or close to it, or synthetic fabrics, which could alarm in 28
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seconds, synthetic paper in 24 seconds, or even polyvinyl chloride, which could alarm in 42 seconds.
However, according to other research, a consideration of the performance of alarms based on the
responsiveness of fire alarms showed that photo-color intensity could give alarms faster than

ionization and photoelectric detectors.
4. Discussion

Due to the setting up of additional systems in conjunction with the test and the test's
limitations, only one video recording per sample was enabled. A video recording error occurred at the
last minute of the synthetic fabric burning test, causing the image to disappear. However, it was not
effective in determining the efficiency of the fire alarm test because only the initial phase of the fire
was considered. Although just one video was recorded in this experiment, three colorimetric areas
were assigned to account for variations in fire area selection that might affect color intensity
readings. A comparison of three video capture results showed very little difference in color intensity
(SD range 1.52-3.78) when comparing the color intensity changes that occurred in each phase of

flammability, which is considered to have no effect on the interpretation of fire detection results.

The fuels used in the experiments were common fuels such as wood, paper, fabric, and
polymers that classify Class A fires. The combustion process of this type of fuel was characterized by
the emission of surface-bound vapor [6]. The combustion process was initiated by the breakdown of
molecules into the flame's precursor. Thus, surface interactions were depended on the composition of
the material's chemical components. Through laboratory tests, it was found that NO,, HNO,, CH0, and
N.O had the most effect on the pressure and temperature of the combustion [7]. As a result, depending
on the physical and chemical properties of the material, different fuels have different igniting and
combustion times. Paper fuels ignited quickly and burned out faster than other fuels, according to
these experimental results. However, synthetic rubber and polyvinyl chloride burned for a longer
period. This was due to the material's ability to emit flammable vapors, its ignition temperature, and

its physical dimensions. The greater the surface evaporation rate, the greater the flammability [8].

Its transformation begins with a period of flare-up and expansion, followed by a period of full
fire, a period of greatest fire intensity, and high temperatures. The period when the fire was
extinguished marked the beginning of the lack of fire parameter [8]. Video cameras were used to
capture the changes in the fire's appearance, heat, and the shape and size of the flames. The resulting
image would have varying color intensities depending on the type and phase of fire that occurred. A
review of the literature on the use of image fire detectors showed that they were more effective than
smoke detectors or photoelectric detectors [9]. Several techniques and methods have been
investigated, including the study of color variations in the fire area via a programme that calculates
the spatial wavelet of moving fires. Previous studies have shown that this method is effective in
detecting fires and reducing false alarms [10]. Using grayscale techniques to reduce color variations
enables the use of histograms to determine indexing levels for groups of colors with comparable
intensities. Then, the fire image was compared to the normal state image, and a smoke inspection
algorithm was executed to determine the fire expanding the area. As a result, it reduces the generation
of false alarms and then programmatically analyzes them to generate a fire detection result [11].
Therefore, it was evident that images intensified during the fire, and using computer programmes for

analysis was another effective method for fire alarms.
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Reviewing the relevant literature showed the evidence that most studies focused on methods
and techniques for developing fire alarm detection systems. However, there has been no research that
compares the combustion characteristics of each type of fuel and determines the appropriate time to
notify when the color intensity of the image changes. As a result, this study provides a basis

information for determining the appropriate time for warning in areas with varying fuels or fire risks.
5. Conclusions

This was a small research project conducted by students with the objective of creating a
method to test new techniques for tracking down fire alarm devices that were effective and
appropriate for each type of fuel stored in the building. However, due to the limitations of budget,
technology and available knowledge, the results of the study might not be able to be compared with
the standard of general fire alarm device. However, the results of the study showed that the application
of a general camera and the color intensity were considered by Image-editing software. It wasn't very

expensive, and it was clear that this method could be used effectively.

Therefore, in the future, a programme should be developed that can process images from
real-time cameras that can be set up to send alarms appropriate to each type of fuel. Further research
on the disruptive factors affecting the recording operation should be done to reduce false alarms or
apply the programme to existing CCTV cameras. By developing effective and affordable fire alarm
devices and programmes that are more easily accessible to both households and small businesses. It

could enable in the reduction of fire-related dangers and losses.
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Abstract

A COVID-19 pandemic disrupted both regional and international businesses due to travel limitations.
Traveling through aircraft is thought to be the source of the pandemic that is most susceptible to
spread since an international traveler was the first to be discovered at Thailand's Suvarnabhumi
Airport. Objective: This study aimed to understand the impacts on employees in aviation industry
during COVID-19 pandemic regarding socioeconomic and work environment perspectives. Method:
This cross-sectional study conducted in one of the air-lines in Thailand. The online questionnaire
was developed and distributed to 360 operating staff including pilots, cabin crew, ground service
officers, ticket sales, aircraft engineers, and administrative staff. Result: Most of the respondents
(88.2%) were affected by decreased in-come, 53.9% of the respondents suffered with inadequate
equipment while Work From Home (WFH). Discussion: This study recommends that adequate work
equipment should be provided for staff to support health and safety while WFH. Conclusion: This
study found that most of the respondents (88.2%) were affected by decreased income, even though

they did not lose their jobs but need to take a pay cut.

Keywords: Work from home, COVID -19, Pandemic, health, safety.

1. Introduction

In Wuhan, Hubei Province, China, a new epidemic of lung illness has emerged. From the end of
2019, it has been causing an epidemic across the planet. The World Health Organization has
designated acute respiratory distress syndrome as novel coronavirus 2019 (2019-nCoV) and COVID -
19, which stands for coronavirus illness, as the official designation beginning in 2019. [1] The names
and significant symptoms of hazardous communicable illnesses that Coronavirus Disease 2019 or
COVID -19 were revealed by Thailand's Ministry of Public Health on February 26, 2020. Fever, cough,
sore throat, asthenia, or pneumonia are examples of these symptoms. In the worst-case scenario, the
respiratory system fails, and the patient dies. [2] In the current global scenario, there are 14,043,176
people infected with infectious agents, 597,583 people who have died, and 216 nations in the
infectious region or territory. [3] The number of affected persons ranges from a large number to a
small number. The Americas, Europe, the Eastern Mediterranean, the Western Pacific, South-East Asia,
and Africa are among the world's regions. During COVID-19, it was recognized as one of the safest
nations. The criteria are government methods used by each country to limit disease transmission, the
use of authority to control people, travel restrictions, and so forth. [4] The situation in Thailand has

led to an increase in passengers being screened. If the airport, borderland, Chaengwattana
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immigration office, and port are listed in increasing order. The youngest infected person is 1 month
old, the oldest is 97 years old, and the average age is 37 years old. Most infected people are in
Bangkok. The total number of patients is 3,249 individuals. [5] The first patient in Thailand and
outside of China was a Chinese woman, 61 years old, who was screened at Suvarnabhumi Airport and
treated at the Bamrasnaradura Institute on January 12, 2020. [6] Travel via airport is a major transit
point for international visitors, and the Thai government has announced opening of a new route to
the Thai kingdom. As a result, the aviation industry had to stop flying into Thailand from other
countries. [7] Following that, Thailand's Civil Aviation Authority announced a temporary ban on
planes entering the country. For a period of one month, to prevent the outbreak of coronavirus
disease 2019 (COVID-19) from becoming more severe. This bans the use of airports for aircraft takeoff
and landing. [8] With the following exceptions: government aircraft or aircraft used in military
service, aircraft requiring an emergency landing, aircraft requiring a technical landing without
passengers to provide humanitarian assistance, and aircraft requiring a technical landing with-out
passengers to provide humanitarian assistance, aircraft allowed to transfer passengers back to
Thailand or to their domicile, including freight aircraft performing medical flights or bringing supplies
to aid individuals affected by the COVID-19 disease [9] and any passengers or crew members on
board must be quarantined for 14 days. [10] People should avoid or postpone travel across provincial
borders. Unless it is required to present reasons and proof to the competent official, both must be
vetted and must adhere to the government's preventative measures. This may result in more travel
than normal, as well as the travel that is difficult. There is also a notice prohibiting people from
leaving their homes between the hours of 4 p.m. and 4 am. [11]

As a result of this scenario, all international and domestic flights in Thailand have been
temporarily halted. However, just a few airlines are still running regularly. And has been flying during
the Thai government's declared period. Airlines whose operations have been temporarily halted. Work
has been temporarily halted by management. As a result, staff will have to take a break from work for
a while. However, the firm has a policy of allowing employees to work from home, and the number of
employees in the office can be reduced as needed.

Furthermore, because a job in tourism has a high risk and high cost, employees who join with
leave without pay policy are an excellent choice for minimizing the danger of infection and lowering
work costs, including fuel costs. Flights from high-infectious cities overseas reduced as same as
cross-provincial flights which not worth the gasoline cost, fewer passengers because of the tourist
quarantine or lockdown protocol. The company canceled work from home and resumed work on 1
September 2020 and the screening temperature measure implemented.

The role of the safety officer is to supervise workers due with the COVID - 19 pandemics, the
“New Normal” to maintain social distance, constantly wear a mask, always wash hands with alcohol
gel or soap, avoid crowded places, and stay away from risk groups or individuals with illnesses. A face
shield, goggles, mask, rubber gloves, and a greatcoat are re-quired for cabin crew. Staff at the check-
in counter must erect a protective wall to provide extra interpersonal barriers. Stress affected all office
staff caused by having restricted working space and changing timetables.

Furthermore, the organization has a policy allowing employees to take up to 6 months of
leave without pay. This policy, which began on March 1, 2020, resulted in a drop in income while
retaining the same employment status. Employees affected by this measure, inadequate costs for

day-to-day living.
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The online questionnaires were developed and distributed to 827 employees in this company

2. Methods

[12], including pilot, cabin crew, ground service, ticket sales, aircraft engineer, administrative staff. The

sample size calculated by using Wayne W. Daniel formula [13] as below:
ZINP(1-p)

n-= z
ZZP(1-p) + (N — 1)d®
2

As a result, 232 samples were required in this study. To be confident, additional samples
around 30% were added to make up the total of 360 samples to be collected. The criteria used to
recruit are Thai nationality, work at domestic area, work at least 6 months.

The questionnaires, developed from literature reviews as well as adapted from other
researchers, divided into six sections as following:

Part 1 The information on a specific individual: gender, age (years), marital status, education,
congenital disease, and income during the COVID-19 situation.

Part 2 The information on a specific work: working time, job, working environment at home,
the present working environment, the role in the workplace.

The questionnaires were determined by 3 qualified experts, double-checked the validity of
the content, and analyzed by index of item objective congruence to ensure reliability. The duration of
data collection 23 March to 30 April 2021. Passed Ethical Review Committee for Human Research,
Faculty of Public Health, Mahidol University. For response will sigh and accept consent question and

kept as an information secret.

3. Results
Table 1showed the total sample of 360 employees.
- 205 male (56.9%), 155 female (43.1%).
- The majority age group were 30-39 years old (150, 41.7%), followed by 20-29 years
old (121, 33.6%), 40-49 years old (55, 15.3%), and 50-59 years old (34, 9.4%).
Most of them were single (255, 70.8%) compared to married (97, 27.0%), widow (1,
0.3%) and divorced (7, 1.9%).

Education, majority group were bachelor’s degree (326, 90.6%) compared to senior

high school (3, 0.8%), diploma or High Vocational Certificate (5, 1.4%), and master’s
degree (26, 7.2%).

Congenital disease status: most of them have no congenital disease (329, 91.4%)

compared to people with congenital disease (31, 8.6%)
Socioeconomic
Income during COVID - 19 pandemic, Table 2 indicated that:

- 62 employees were living with stable income (17.2%), compared to

19 employees who suffered by decreased income of THB1-10,000 (5.3%),
25 employees decreased income of THB 10,001-20,000 (6.9%),

38 employees decreased income of THB 20,001-30,000 (10.6%),

62 employees decreased income of THB 30,001-40,000 (17.2%),

51 employees decreased income of THB 40,001-50,000 (14.2%),

32 employees decreased income of THB 50,001-60,000 (8.9%), and

71 employees decreased their income more than THB 60,001 (19.7%).
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Work Environment

Table 3 showed that employees appreciate the work environment while Work from Home as

following:

Work equipment, 53.9% of employees did not appreciate the work equipment that
they have while WFH compared to when work at workplace (95.80 %).

Lighting, most of them (96.10 %) found that there is enough light for WFH each day.
Like working at workplace, almost everyone found enough light for work each day
(98.69 %).

Mentality fitness, most of them feel ready to work every day either WFH (93.10 %) or
work at workplace (95.30 %).

Body movement, most of them keep moving their body regularly during work every
day either WFH (88.90 %) or work at workplace (93.60 %) while some of them
admitted that less movement while WFH (11.10%)

Noise exposure, most of them encounter outside noise while working during work
every day either WFH (80.60 %) or work at workplace (88.10 %).

Work time, most of them found that there is enough time for work either WFH (95.80
%) or work at workplace (96.40 %).

Table 1: Number and percentage of the personal factor for sample (n=360)

Factor n %
Gender
Male 205 56.9
Female 155 431
Age range (Years old)
20-29 121 336
30-39 150 417
40 - 49 55 153
50 -59 34 94
Marital status
Single 255 70.8
Married 97 270
Widow 1 03
Divorced 7 19
Education
Senior High School 3 08
Diploma/High Vocational Certificate 5 14
Bachelor’'s degree 326 90.6
Master's degree 26 7.2
Congenital disease
Yes 31 86
No 329 914
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Table 2 Number and percentage of employees affected by decreased income (n=360)

Affected Income

n %
During COVID-19 pandemic
Stable income 62 17.2
Decreased income 1-10,000 THB 19 53
Decreased income 10,001 - 20,000 THB 25 6.9
Decreased income 20,001 - 30,000 THB 38 10.6
Decreased income 30,001 - 40,000 THB 62 17.2
Decreased income 40,001 - 50,000 THB 51 14.2
Decreased income 50,001 - 60,000 THB 32 89
Decreased income more than 60,001 THB Al 19.7
Table 3: Work environment at home and at workplace (n =360)
Yes No
Factor
n % n %
Working environment while Work from Home
Do you have the equipment to work
along with your work (e.g.,
€ 4 & 166 46.1 194 53.9
computers or other communication
devices)?
Are you mentally ready to work
335 931 25 6.9
every day?
Do you keep moving your bod
Y P gy Y 320 889 40 ni1
regularly during work?
Do you have enough light for work
346 96.1 14 39
each day?
Do you encounter outside noise
290 80.6 70 194
while working?
Is the period of work each day
i 345 95.8 15 4.2
appropriate or not?
Do you have equipment to work
along with your work (e.g.,
g Y £ 345 95.8 15 42
computers or other communication
devices)?
Are you mentally ready to work
343 953 17 47
every day?
Do you keep moving your bod
Y P i gy Y 337 936 23 6.4
regularly during work?
Do you have enough light for work
356 98.9 4 11
each day?
Do you encounter outside noise
317 881 43 n9
while working?
Is the period of work each day
347 96.4 13 3.6

appropriate or not?
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Table 4: Socioeconomic impact to job (n=360)

Stable income Decreased income
Socioeconomic
n % n %
Pilot (o] (o] 149 100
Cabin Crew 1 13 76 987
Ground Service 3 16.7 15 833
Ticket Sales 14 875 2 125
Aircraft Engineer 13 54.2 n 458
Administrative Staff 31 40.7 45 593

4. Conclusion

This study found that most of the respondents (88.2%) were affected by decreased income, even
though they did not lose their jobs but need to take a pay cut. Thus, most of these employees in the
aviation industry experienced lost earnings with linkage to financial struggle consequence of lower
income. Not only suffered by the pay cut, furthermore, this study found that 53.9% of the respondents
suffered with inadequate equipment while Work From Home (WFH). In this time of hardship, this study
recommends that at least adequate work equipment should be provided for staff to support health

and safety while WFH. That would reduce the stress trouble until fully return to work at the workplace.
5. Discussion

This study recommends that adequate work equipment should be provided for staff to support
health and safety while WFH. Next pandemic should be DMHT measure maintain such as
1-2-meter social distancing, wearing mark, hand wash by soapy or alcohol gel, and screen
temperature does not exceed 37.5 degree Celsius or use antigen test kit (ATK) before start work or
entry workplace.
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Abstract

The purpose of this research was to study factors affecting safety, occupational health and working
environment of food delivery motorcycle in Bangkok and Perimeter. This study was a quantitative
study by studying and collecting data from a questionnaire that was validated with and IOC which
must be greater than 0.5 by 5 experts. If any question is less than 0.5 to improve the question to use
for 465 sample of food delivery motorcycles were study the level of opinions on factors affecting
safety, ich occupational health and working environment of food delivery motorcycle level 1-5, which
was the least to the most. The study found that's factor affecting safety, occupational health and
working environment of food delivery motorcycle. Sort in order as follows 1. Motorcycle factors and
availability of equipment at a most level (4.36 points) 2. Climate factors and operational environment
at a most level (4.36 points). 3. Road factors and transportation routes at a most level (4.33 points) 4.
Factors related to work methods at a most level (4.30 points) 5. Personal factors at a most level (4.26

points) and 6. Platform policy factors and stakeholders at a high level (4.10 points).

Keywords: Safety, Occupational health, Food Delivery
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Abstract

Bus drivers have one of the most stressful jobs, which can harm their physical and mental health and
cause work accidents that endanger passengers and other drivers. Thus, it was crucial to study stress
and develop effective bus driver stress prevention guidelines to reduce worker stress and accidents.
This study reviewed the causes, effects, and prevention of stress in bus drivers over the past decade
by conducting a review of relevant national and international research in Google Scholar, Science
Direct, and TCI. According to the review results, stress factors included general factors, work-related
factors, and stress-causing factors like communication between drivers and passengers, family,
economic, disease-related, and other stress-related issues. The literature review found several
effective stress-reduction strategies. Effective techniques for reducing and preventing stress included
using technologies to provide driving assistance, a driving alert system, or relaxation while driving
through music relaxation, taking breaks, and implementing ergonomic suggestions and
administrative methods. However, the research contributed to the development of a key feature for
modern vehicles that facilitates driving and minimizes accidents and driver stress. but the current
technologies have limitations. Drivers are still crucial to vehicle safety, so technology and strategies
for reducing driver stress are required. Numerous studies have studied strategies for reducing driver
stress. Most of the suggestions were based on research. Therefore, future research should investigate

the effectiveness and application of managerial techniques to reduce driver stress.

Keywords: Effects of stress; Stress assessment; Stress control strategies; Bus drivers

1. Introduction

Previous research studied stress and its impact on stress in the driver and found that stress in
public bus drivers causes physical problems such as cardiovascular disease and vascular disorders,
gastrointestinal problems, muscle pain and fatigue, mental health problems (depression and anxiety),
and behavioral problems (use of substances) [1]. And researchers also found that the bus driver has a
higher risk of high blood pressure than the general population [2], as well as a high level of obesity
(obesity), as well as high levels of high-level 31 cholesterol levels in the blood, heart disease, and

dehydration in comparison to control groups [3].
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Effect of stress on bus driver ‘

Driver Passenger F‘ublic
Cardiovascular disease Bad service Bad driving behavior
Vascular disorders Risk of accident Risk of accident
Gastrointestinal problems Quarrel Quarrel

Muscle pan and fatigue

Mental health problems

Behavioral problems

Figure 1. The effects of stress on bus drivers

The study found that stress on drivers can be caused by factors including: 1) the health and
mental state of the driver [4]; 2) road and traffic conditions [5] 3) Vehicle condition [5] 4) External
factors such as weather [6], passengers [7], and rules and related regulations. The bus driver's stress
was the problem with machinery and equipment, salary, budget limit, city policies, quality control in
the route that must be passed through, sharing the road with other road users, traffic conditions, and
violence among passengers [8] including driving ergonomics. They had psychological stress from: 1)
general factors consisting of gender, age, and body mass index [4] 2) Workplace factors include
pressure and stress, as well as relationships with coworkers [6]. 3) Communication factors between
drivers and passengers include controlling the bus driver's emotions and personality sarcasm and
passengers 4) non-smooth family relationships are among the family factors. 5) Economic factors
such as low-income result in insufficient income and the inability to save money, stress-related

diseases, and 7) other stress-related factors.

The work stress of a bus driver caused anxiety, depression, and personality differences, as
well as smoking, drinking alcohol, or using substances to relieve stress and fatigue from work, as well
as bad driving behavior that led to accidents [9]. And stress from bus driving work could have an
impact on workers' health, with a higher risk of coronary artery disease, digestive disorders, and bone

and muscle disorders [10].

The primary source of driving stress
|

l l

Personal factor Work factor External Factor

Gender Vehicle weather (; heat, rain, flood)
Attitude Comworker Traffic Condition

Family Manapement of the oreanzation

Economic status Passenser

Figure 2. The primary source of driving stress
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Therefore, driving a public bus was seen as a dangerous job that put passengers and other
drivers in danger. Drivers' occupational health and safety should be prioritized; it is critical,
particularly considering the issue of physical and mental stress. Over the last decade, there has been
an increase in the number of studies on the effects of stress on bus drivers as well as methods to
reduce and prevent stress. As a result, the purpose of this literature review is to gather information on

stress reduction and prevention methods for bus drivers to provide guidelines for future application.

2.. Methods for detecting and evaluating the driver stress

Detection and evaluation of stress

Self assessment Physical stress detection Driver behavior monitoring
Cuestionaire Heart rate Autonomic system (ANS)
Chedklist Brain activity Visual-based sensors
Skin capacitance Visual loT-Driven Intelligent Transportation Systems
Muscle activity
Respiratory rart#
Pupil constriction

Figure 3. Detection and evaluation of stress

Methods for detecting and evaluating the symptoms of driver stress can be assessed with
self-assessment report, using sensors or physiological detection technologies, such as driving
behavior sensors that capture the movement of images and sounds that occur while driving, as

follows:

2.1 Self-report Questionnaire.

The assessment was designed to assess driver behavior and situational responses in various
driving situations as a preliminary screening for those who are physically and mentally fit for work
(to drive a car). Each questionnaire had a different purpose of use, as follows:

2.1.1The Driver Behavior Inventory (DBI) was a common questionnaire that looks at
five important things: Driving aggression, a dislike of driving, tension and frustration associated with
successful or unsuccessful overtaking, irritability when overtaken, and heightened alertness and
concentration [11]

2.1.2 The driving stress inventory (DSI) investigated its relationship with risky driving
81 behaviors and gender [12].

2.1.3 The stress arousal checklist (SACL) was made so that people could self -report
their level of arousal and rate it as good or bad. showed that the two subscales’ sensitivity to
experimental manipulations differed. The convergent and discriminant validity of the current study
were investigated further by comparing scores with those on the State-Trait Anxiety Inventory-
State [13].

2.1.4 Dundee Stress State Questionnaire (DSSQ) were developed to assess driver
stress levels [14].

215 The driving activity load index (DALI) has been widely used in simulation

experiments to obtain workload ratings [15].
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2.2 Using sensors or technology to detect stress-related physiological symptoms.

Various physical changes occur in the driver's body when they are stressed. As a result,
technology is being used to detect physical symptoms of stress based on brain activity, skin
apacitance, heart rate, muscle activity, respiratory rate, and pupil constriction. The following sensors
are used in various measurements: Electroencephalography (EEG) measures brain waves; the
electrocardiograph (EKG) measures heart rate and skin temperature; photoplethysmography (PPG)
measures changes in blood flow to the extremities; and electromyography (EMG) measures muscle
activity. Electrodermal sensors measure the skin's electrical conductance, which changes a lot based
on how active the sweat glands signals from an electrocar-diogram (ECG) [16]. The research showed
that the use of sensors has both advantages and limitations. As a result, the current application of
sensor technology is designed to detect more accurate data and collect data on vehicles rather than
people for driving efficiency and convenience [17]. The current sensor design stands out for its small
size, light weight, high accuracy, and low cost. Smaller sensors, on the other hand, are still expensive

and have limited installation and use [18].

2.3 Formulation of a program to evaluate driving behavior.

It was an assessment of the driver's stress by detecting driving behavior using sensors,
cameras, and GPS to detect and calculate the movement of the wheels. Then it was processed with
other factors such as vehicle movement and road conditions [19], lane recognition, steering
movement, braking, and accelerating, then will be reported to the system that the autonomic system
(ANS) and driving style changed under driving stimulations with incremental stress levels to assess
driver stress levels and driving behavior [20].

2.3.1 Visual-based sensors, Visual sensors measure changes in facial temperature,
pupil dilation, and speech. The focus of the sensors is mounted on the vehicle rather than the driver,
making the sensors more effective at measuring driver stress and psychological fatigue. It can
assess fatigue in real-time and automatically [21]

2.3.2 Visual loT-Driven Intelligent Transportation Systems is a model of the Internet of
Things used to report traffic conditions to assist the driver. It frequently has numerous 119 usability
problems, such as decreased contrast, color distortion, etc. However, there have been further
improvements to the technology, such as the development of TSDNet, which 121 reduces the
dispersion of RGB haze in the image domain, a bi-junction module for learning the haze feature, and
a multi-feature fusion module for merging. All attribute data and reconstructed for better

performance [22].

3. Strategies to reduce driver stress

Slress reduction stralegies

l

Driver assstanoe Driving alert systemn Redamtion while driving Acimimistration
Actie Park Assist (AFA) Lane Deparfure Warning (LOW) Masmaoe cmal A suitable working ersironment
Actie City Stop (ACS) Cross Traffic Alert (CTA) Sceneof the rafic area T direers for alternale driving
SAcdepitive cruse contral, (A0C) Listenire to rmiusc Actraties to reduce stress
A positive atlfitude

Figure 4. Strategies for reducing stress
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Several well-studied and developed approaches to reduce driver stress include the use of
technology, work time management, work environment management, behavior modification, and
attitude modification. This makes the driver less stressed while driving and increases driving safety.
Each method has different advantages and disadvantages. Therefore, it is necessary to consider and

use it appropriately as follows:
3.1 Driving assistance system

3.11 Active Park Assist (APA) is an automated parking assistance system that uses
sensors and cameras to detect available parking spaces and a computer system to process and
control parking. In a study in which drivers completed stress assessments, self-report assessments,
and physical symptoms of stress, it was found that the use of technology can significantly reduce
stress levels for drivers [23] and that drivers used fewer turn signals when technology helped them.
Therefore, when using technology, there should be increased caution about safety behavior [23].

3.1.2 Active City Stop (ACS) is a stop-assist system that assists with automatic speed
detection and lane-keeping aid. It is considered a system that can reduce the workload of the driver
[16l

3.1.3 Adaptive cruise control (ACC) is a system that automatically changes the speed
of the car based on how busy the road is. It does this by using radar data, sensors, and cameras to
figure out the right and safe speed to drive. Researchers investigated the relationship between how
ACC works and psychological factors like vehicle control, trust in the system, workload, stress, and
situational awareness. The results showed that ACC had a psychological effect on driving. It didn't
change the driver's sense of control or trust, but it did make them less aware of their surroundings,

their workload, and their stress [24].
3.2 Driving alert system

3.2.1Lane Departure Warning (LDW) is a system that alerts the driver when the driver
is inadvertently deviating from the lane. Warnings can be either sound, light, or tactile stimulation
which is helpful to drivers who are drowsy or doze off on alert and have time to control the vehicle
before an accident [25, 26]. Studies have shown that lane departure warning systems can reduce lane
departure collisions and rear-end collisions. This means that both the driver and the driver of the car
in front are less likely to get hurt in an accident. Its efficiency in the speed range of 70-120 km/h in

normal road conditions is up to 53% [25].

3.2.2 Cross Traffic Alert (CTA) is a driver assistance system intended to warn of

crossing a lane when a vehicle is reversing. CTA is a complement to blind spot information (BLIS) [27].
3.3 Relaxation while driving

It is a feature or function built into the car that helps the driver relax and feel less stressed

while driving.

3.3.1 A driver's massage seat that can adjust the massage volume or have a sensor to

detect heart rate and adjust it to the appropriate massage level [28].

3.3.2 Adjusting the scenery of the traffic area to look more natural and relaxed results

in the driver's stress quickly reducing. There are studies that confirm that scenery and environment
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affect heart rate and the electrical conductivity of the skin, and the driver's respiration rate was a

symptom of a significant manifestation of stress [29].

3.3.3 Listening to music or sounds from nature will reduce stress. Studies suggest that
sounds from nature as a result, the mind and body relax, reduce heart rate variability, and induce
empathy, reducing conflicts in the streets [30]. And studies involving listening to music while driving
found that listening to music can make it easier to drive, have a lower breathing and heart rate, and

affect drivers’' mood and behavior. It can also lead to safer driving [31].
3.4 Administration techniques

It was found that weather conditions, heat, pollution, working hours, and traffic conditions
affected the stress of the drivers. Strategies related to management from various research studies
have not been clearly evaluated for effectiveness or results. The results of the compilation of research
referred to in the research have suggested and compiled effective stress reduction measures,
including increasing ventilation, drinking water [32], or implementing environmental controls [33],
scheduling work with periodic rest [32], arranging the driver's seat in an ergonomic way, and providing
relaxation activities [16]. However, there are some management suggestions that can help reduce

driver stress, as follows:

3.4.1 Providing a suitable working environment, such as by designing and building
components of the cabin and adjusting the driver's seat to be correct according to ergonomics
(suitable for gender, size, and body weight) with adjustable springs, should have a place. Lumbar
support, which can be adjusted in height and thickness. The pedals should be within easy reach; even
the driver should have the same angle, and the range of angles should be less than 25 degrees. The
cabin must ensure that drivers can enter and exit safely. There is an air conditioning system that

makes drivers feel comfortable [16, 34].

3.4.2 For long-distance driving, two drivers were required to alternate driving during
the trip. Normally, working hours should not exceed 40 hours per week, or 8 hours per day. Drivers
were prohibited from driving for more than 4 consecutive hours without a 20 minute - break after 2
hours of continuous work. All hours worked beyond normal hours should be treated as overtime and

paid at a higher rate [32].

3.4.3 Activities to reduce stress included meditation, relaxation massage, and relaxing
with music. Regular and continuous meditation would make the brain clear and the mind happy.
Music could influence one's mood if it was happy; it could make people feel at ease and relieve stress

from driving on the road [35]

3.4.4 A positive attitude was necessary for bus drivers, as they would encounter many

problems on the road. If they think positively, it will not cause stress.

In a study, 50% of participants with positively attitude reported less stress and 25% were more
satisfied with their work [34].
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4. Stress problems and appropriate stress reduction measures for Thai public bus drivers.

Many studies have been conducted to investigate stress problems and the impacts of public
bus drivers in Thailand. It was found that the most common problems were ergonomic problems
caused by long driving and inappropriate seating, which may cause neck and shoulder pain and
physical tension. Exhaustion at work has been related to heat stress [36]. Continuous exposure to
traffic pollution throughout the day, working hours that are extended and unpredictable each day
make it impossible to identify the precise working time, there are only a few holidays, and the problem

of low wages. These are the main factors that affect stress and impact on bus drivers [37] [38].

Appropriate solutions to the problems that have been studied as the effects of physical and
mental stress on bus drivers in Thailand include changing the working environment, which includes
driver seats that are suitable for body proportions and appropriate resting time to reduce fatigue, as
well as adjusting the cabin condition to have an air conditioning system and a ventilation system to
prevent heat concerns and pollution exposure. Management at an organization that requires proper

welfare, income, and working hours can reduce the stress and anxiety related to work.
5. Conclusion

The results of the literature review revealed that there are several studies related to stress,
the effects of stress, stress assessment, and methods for reducing stress among bus drivers. The
objective of the studies was to develop knowledge that can be integrated and applied to help drivers
maintain good physical and mental health. It also affects the quality of service provided and can

reduce the losses caused by traffic accidents.

The results of the research have been successfully used to develop an important function for
recent vehicles that can make driving easier and reduce accidents and stress for drivers. However, it
could be seen that the applied technologies still have limitations in their use. Therefore, it was always
necessary to develop technology along with measures to reduce stress on the person because the
drivers are still an important factor in controlling the car to be safe. There were few studies directly
investigating the efficacy of measures and methods to reduce stress on the driver. Most of them were
just recommendations and guidelines derived from research. Therefore, it is of interest for further
research to study the effectiveness and application of managerial measures to reduce stress on

drivers more concretely.
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Abstract

Thailand was the world's leading exporter of cassava products in 2020. According to a review of the
scientific literature, biomechanical and psychosocial factors can affect the prevalence of MSDs,
affecting most farmers. There are currently no extensive psychosocial studies. This cross-sectional
study examines the relationship between stress and musculoskeletal disorders (MSDs) among
cassava farmers in Chok Chai District, Nakhon Ratchasima Province, Thailand. The data was collected
from 403 cassava farmers. Collect data using the Modified Nordic Questionnaire to evaluate MSDs, the
General Health Questionnaire (GHQ) to evaluate stress, and the Rapid Entire Body Assessment (REBA)
to evaluate working posture. 56.58% of 403 cassava farmers exhibited stress. Stress-related and
precipitated to MSDs [OR =5.29 (95% Cl = 2.61-10.72)], which were statistically significant at 95%
confidence interval and (p-value < 0.05). The prevalence of MSDs in the last 12 months and 7 days was
88.09% and 58.56%, respectively. The most reported prevalence of MSDs during the last 12 months
was lower back (78.16%), knee (73.20%), and ankle/foot (56.33%), respectively and the last 7 days were
lower back (53.10%), knee (50.62%), and shoulders (49.63%), respectively. REBA found that the
fertilization was a very high level (100%), the injection control and weed disposal, the risk was a high
level, harvesting, most of the risks were a high level and a medium level, and land preparation, plant
preparation, planting was a medium level. To reduce the risk of MSDs, relevant agencies should
disseminate the information obtained from this study. Reflect on work-related health problems to
identify and prevent health risks, particularly MSDs, at all public health institutions with a high

prevalence and morbidity rate.

Keywords: Cassava farmer; Stress; Musculoskeletal Disorders (MSDs); General Health Questionnaire
(GHQ); Rapid Entire Body Assessment (REBA)

1. Introduction

Thailand was the 1st in the world’s leading cassava exporter in 2020 [1]. Cassava is utilized in
food, sweets, Monosodium glutamate (MSG), animal feed, paper, tiles, cosmetics, chemicals, alcohol,
and renewable energies [2]. In 2020 North-eastern region was the most farmed (56.55%), with
5,337,074 Rai (56.55%) cultivated land, 390,677 households, 13.66 Rai/household, 4,957,392 Rai (55.59%)
harvested area, 16,253,447 tons yielded. Nakhon Ratchasima Province was the most farmed (28.56%),
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1,524,187 Rai (28.56%), 68,594 families, 22.22 Rai/household, 1,398,488 Rai (28.21%), and 4,628,006 tons
(28.47%) [31].

Cassava farming comprises land preparation, plant preparation, planting, fertilization,
injection control, weed disposal, and harvesting. People are required for agriculture, although
instruments are useful. Farming with human labor involves health risks from hot weather, infections,

agricultural pesticides, ergonomics, work stress, and machine and sharp object accidents [4].

According to the prevalence of musculoskeletal disorders (MSDs) in the EU-28 in 2015 [5],
MSDs were the most prevalent occupational disease among farmers and farmworkers. This was a
developing trend, as 60% of instances affected the upper extremity and 46% affected the lower
extremity. The United States recorded 39.6 cases of MSDs per 10,000 full-time farmers in 2013 [6].
Between 2017/18 and 2019/20, there were 2,030 MSDs per 100,000 farmers in the United Kingdom.
Morbidity resulting from WRMSD was the most significant [7]. From 2004 to 2017, Italian farmers had
the highest rate of occupational diseases, with a total of 65,935 MSDs representing 73.23% of all
diseases [8]. 93 percent of Malaysian farmers reported WMSDs in 2014 [9]. In 2016, 91.3% of South
Korean farmers were affected by MSDs [10]. The reported incidence of occupational MSDs in Thailand
was 114,578 cases, or 189.37 per 100,000 workers.[11]. In the province of Nakhon Ratchasima, there were
55,58 WRMSDs per 100,000 inhabitants in 2018 [12].

Identifies personal, occupational, environmental, and psychosocial risk factors for MSDs [13].
MSDs are caused by repetitive motion, poor posture, tool grasping, heavy hauling, prolonged exercise,
and movement [14]. Work-related stress, anxiety, and depression can all result in multiple sclerosis
[15,16]. The majority of Nigerian cassava farmers (98%) report significant work -related stress, with
back discomfort being the most common and severe complaint (68.6%) [17]. Significant effects of

stress on MSD were observed [18].

There have been no studies on psychosocial factors related with stress and MSDs among
cassava farmers. This study aimed to examine, the relationship between stress and MSDs, the
prevalence of MSDs and assess cassava farmers’ working posture in Chok Chai District, Nakhon

Ratchasima Province, Thailand.
2. Materials and Methods
2.1 Subject Recruitment

This study's population comprise 2,485 cassava farmers' households in Chok Chai District,
Nakhon Ratchasima Province [3]. National Statistics Office (NSO) discovered that the average number
of members in a household was 3.11 people [19]. As a result, the population was 7,729 cassava farmers
determined the sample size based on the formula of Krejcie and Morgan [20]. Using a calculation
method, the researcher set the proportion of characteristics of interest within the population to 0.5.
Determine the degree of error and the level of confidence at 95% and an acceptable confidence
interval for a 5% sample error. As a result, 366 samples were required in this study. To be confident,

additional samples, around 10%, were added to make up 403 samples to be collected.
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This research uses two samplings, which consist of simple random sampling and stratified

2.2 Sampling Methods

sampling, as described below.

2.2.1 Chok Chai District's subdistricts were randomly selected through a draw. The outcomes
are Phlab Phla, Ta Yium, and Chok Chai Subdistrict.

2.2.2 Stratified Sampling as follows in Table 1.

Table 1. Reveals the number of samples collected (n = 403)

Chok Chai District’s Number of households Number of samples
L. Number of people (People)
Subdistrict (Households) (People)
1. Phlab Phla 396 1,232 233
2.Ta Yium 239 744 140
3. Chok Chai 51 159 30
Total 686 2135 403

Participants had to be 18 years old or older, have 1 year of cassava farming experience, be
Thai citizens, live in this area, and register with the Department of Agricultural Extension Ministry of

Agriculture and Cooperatives without MSDs, mental disorders, and injuries or surgeries.
2.3 Study Population and Data Collection

A cross-sectional study of 403 cassava farmers from Chok Chai District, Nakhon Ratchasima
Province, Thailand (August 2022 to March 2023). Participants consented before enrolling. Protocol
No.82/2022 was approved by Mahidol University's Human Research Ethics Committee. The

questionnaires, developed from literature reviews, are divided into six parts as follows:

Part T: Personal factors: gender, age, Body Mass Index (BMI), education level, marital status,

income, regular exercise, smoking behavior, and alcohol consumption behavior.
Part 2: Health factor: underlying disease, musculoskeletal injuries, and accidents.

Part 3: Work and environment factors: agricultural registration, farming step, farming
experience, farming area, farming day, farming hour, rest, rest time, rest-activity, dominant hand,

second job, and working environment.

Part 4: The 12-item Thai version of the General Health Questionnaire (GHQ). Scored using the
GHQ Score (0-0-1-1) and interpreted the results using a low cut-off point of %, with a score of 2 or

higher regarded as stressful.

Part 5: The modified Nordic Questionnaire, a Thai version of the standard interview form
utilized for assessing MSDs. The content examines MSDs affecting nine parts of the body, including

the neck, shoulder, upper back, elbow, wrist/hand, lower back, hip/thigh, knee, and ankle/foot, with
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symptoms such as pain, aches, swelling, numbness, cramps, fatigue, sprains, chest pains, burning for

the last 12 months and 7 days.
Part 6: Rapid Entire Body Assessment (REBA) utilized for assessing working postures.

After a pilot study to analyze relevant outcomes, we collected data on cassava farm activities

and seasonal chores to examine seasonal exposures and work patterns.
2.4 Data analyses

SPSS version 18.0 analyzed the data. The mean and standard deviation were utilized to
analyze descriptive results on cassava farmers and MSDs. Personal factors, health factors, work and
environmental factors, stress, and MSDs were examined a relationship utilizing the cross-tabulation
test. Logistic regression analysis predicted MSDs utilizing odds ratios (ORs), 95% confidence intervals

(Cls) and (p-value < 0.05) was significant.
3. Results

403 cassava farmers in the Chok Chai District of Nakhon Ratchasima Province. The
investigations revealed that 171 males (42.43%) and 232 females (57.57%) were between the ages of 23
and 78 (mean = 52.41 years, S.D. = 14.31), with the majority being between the ages of 46 and 60
(36.48%) and body weight greater than 60 kg. (48.39%) (mean = 62.07 kg., S.D. = 12.01), a body height
between 150-160 cm. (51.61%) (mean = 160.53 cm., S.D. = 7.54), an average level of body mass index
(BMI) is normal (18.5-24.9 kg/m2) in range (57.57%) (mean = 24.07 kg/m2, S.D. = 4.32), the highest
education level was a primary school (58.81%), married (77.67%), income was less than 100,000 Thai
Baht/year (64.76%) (mean = 87,594.05 Thai Baht/year, S.D. = 31,246.58), no regular exercise (82.13%), no
smoking behavior (77.42%), and no alcohol consumption behavior (74.44%), respectively. The results

are shown in Table 2.

Table 2. Reveals the number and percentage of personal factors, health factors, work and environmental factors, and
stress for sample. (n=403)

MSDs
Factors n (%) p-value
MSDs No MSDs
Personal factors
Gender
Female 232 (5757) 209 (51.86) 23(5.71) 0.15
Male 171(42.43) 146 (36.23) 25 (6.20)
Age (year)
18-30 38(9.42) 35(8.68) 3(0.74)
31-45 87 (2159) 66 (16.38) 21(5.21) 0.08
46-60 147 (36.48) 135 (33.50) 12 (2.98)
>60 131(32.51) 19 (29.53) 12 (2.98)
Body mass index (kg/m?)
Underweight (< 18.5) 20 (4.96) 18 (6.20) 2(0.74)
Normal (18.5-24.9) 232(5757) 206 (51.12) 26 (6.45) 087
Overweight (25.0-29.9) N7 (29.03) 98 (24.32) 19 (4.71)
Obese (230.0) 33(8.19) 32(7.94) 1(0.25)
Obese class 1(30.0-34.9) 1(0.25) 1(0.25) 0 (0.00)
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MSDs
Factors n (%) p-value
MSDs No MSDs
Education level
Not educated 1n(273) 10 (2.48) 1(0.25)
Primary school 237 (58.81) 218 (54.09) 19 (4.71) <0.05*
High school 124 (30.77) 103 (25.56) 21(5.21)
Diploma 31(7.69) 24(5.96) 7(174)
Marital status
Single 55 (13.65) 46 (11.41) 9(2.23)
Married 313(77.67) 277 (68.73) 36 (8.93) 0.24
Widowed, divorced, 35(8.68) 32(7.94) 3(0.74)
or separated
Income (Thai Baht/year)
<100,000 Baht 261(64.76) 231(57.32) 30(7.44) 073
>100,000 Baht 142 (35.24) 124 (30.77) 18 (4.47)
Regular exercise (more than 3 times/week)
Yes 331(82.13) 308 (76.43) 23(5.71) < 0.05*
No 72(17.87) 47 (11.66) 25 (6.20)
Smoking behavior
Non-smoking 312(77.42) 268 (66.50) 44 (10.92) <0.05*
Current smoking 91(22.58) 87 (2159) 4(0.99)
Alcohol consumption behavior
Non-drinking 300 (74.44) 269 (66.75) 31(7.69) o
Current drinking 103 (25.56) 86 (21.34) 17 (4.22)
Health factors
Underlying disease
Yes 216 (53.60) 187 (46.40) 29(7.20) 0.31
No 187 (46.40) 168 (41.69) 19 (4.71)
Work and environmental factors
Farming step
Land preparation 124 (30.77) 99 (24.57) 25 (6.20) 039
Plant preparation 120 (29.78) 105 (26.05) 15(3.72) 0.81
Planting 159 (39.45) 141 (34.99) 18 (4.47) 0.77
Fertilization 364 (90.32) 320 (79.40) 44 (10.92) 0.73
Injection control and weed disposal 336 (83.37) 297 (73.70) 39(9.68) 0.68
Harvesting 51(12.66) 47 (11.66) 4(0.99) 0.31
Farming experience (year)
<20 years 84 (20.84) 71(17.62) 13(3.23) 0.27
> 20 years 319 (79.16) 284 (70.47) 35(8.68)
Farming area (Rai)
<10 Rai 072
>10 Rai 66 (16.38) 59 (14.64) 7(1.74)
337(83.62) 296 (73.45) 41(10.17)
Farming day (day/week)
<5 days 41(10.17) 33(8.19) 8(1.99)
>5days 362 (89.83) 322(79.90) 40 (9.93) 0.14
Farming hour (hour/day)
1-3 hours 5(1.24) 5(1.24) 0(0.00) 014
4-6 hours 72(17.87) 65 (16.13) 701.74)
27 hours 326 (80.89) 285(70.72) 41(10.17)
Rest
Yes 56 (13.90) 36 (8.93) 20 (4.96) <005
No 347 (86.10) 319 (79.16) 28 (6.95)
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MSDs
Factors n (%) p-value
MSDs No MSDs

Rest time (minute/day)
<30 minutes 56 (13.90) 36 (8.93) 20 (4.96) <005
2 30 minutes 347 (86.10) 319 (79.16) 28 (6.95)
Rest-activity
Yes 347 (86.10) 319 (79.16) 28 (6.95) <0.05*
No 56 (13.90) 36 (8.93) 20 (4.96)
Type of rest-activity
Smoking 91(22.58) 87 (2159) 4(0.99) <0.05*
Dominant hand
Left 52(12.90) 49 (12.16) 3(0.74) omn
Right 351(87.10) 306 (75.93) 45 (M.17)
Second job
Yes 152 (37.72) 151(37.47) 1(0.25) <0.05*
No 251(62.28) 204 (50.62) 47 (11.66)
Working environment
Noise 43(10.67) 42(10.42) 1(0.25) <0.05*
Heat 386 (95.78) 346 (85.86) 40 (9.93) <0.05*
Vibration 45 (11.17) 45 (11.17) 0(0.00) <0.05*
Flood 261(64.76) 223(55.33) 38(9.43) < 0.05*
Chemical 283(70.22) 268 (66.50) 15(3.72) < 0.05*
Urgency and pressure 335(83.13) 317 (78.66) 18 (4.47) <0.05*
Stress
Yes (GHQ score > 2 points) 228 (56.58) 175 217 (53.85) 138 1(2.73) <0.05*
No (GHQ score < 2 points) (43.42) (34.24) 37(9.18)

* Significant level (p-value < 0.05)

3.2 Prevalence of MSDs

Based on an assessment using the Modified Nordic Questionnaire, this report includes
information on nine parts of MSDs of the body. During the last 12 months, there were MSDs (88.09%);
during the last 7 days, there were MSDs (58.56%). The most significant prevalence of MSDs during the
last 12 months was lower back (78.16%), knee (73.20%), and ankle/foot (56.33%), respectively, and the
most reported prevalence of MSDs in the last 7 days were lower back (53.10%), knee (50.62%), and

shoulders (49.63%) were the most common last 7 days. Figure 1reveals the results.

3.3 Working posture

According to the six cassava farming steps, the working posture assessment carried out with
REBA resulted in the finding that fertilization was at a very high level (100%), injection control and
weed disposal was at a high level (100%), and harvesting, the majority of the risks were at a high level
(25%), a medium level (75%). These study results were reached after discovering that fertilization was
very high (100%). The land preparation, plant preparation, and planting were at a medium level (100%).

The results are revealed in Table 3.
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Knee Ankle/foot Overall

Risk score
Cassava Very high risk
Very less risk Less risk Medium risk High risk ery mghnis
farming steps an
() (2-3) 4-7) (8-10)
(n=4)
n % n % n % n % n %
1. Land preparation - - - - 4 100 - - - -
2. Plant preparation - - - - 4 100 - - - -
3. Planting - - - - 4 100 - - - -
4. Fertilization - - - - - - - - 4 100
5. Injection control and
) - - - - - - 4 100 - -
weed disposal
6. Harvesting - - - - 3 75.00 1 25.00 - -

3.4 Factors related to MSDs.

An examination of the factors related to MSDs in the last 12 months was analyzed by the

cross-tabulation test. Education level, regular exercise, smoking behavior, rest, rest time, rest-

activity, smoking in rest-activity, second job, working environment, and stress that were statistically

significant at a confidence level of 95% (p-value < 0.05). Table 4 shows the results.
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Factors n (%) MSDs p-value
MSDs No MSDs

Personal factors
Education level
Not educated 1(2.73) 10 (2.48) 1(0.25)
Primary school 237 (58.81) 218 (54.09) 19 (4.71) <0.05*
High school 124 (30.77) 103 (25.56) 21(5.21)
Diploma 31(7.69) 24 (5.96) 7(1.74)
Regular exercise (more than 3 times/week)
Yes 331(82.13) 308 (76.43) 23(5.7) <0.05
No 72 (17.87) 47 (11.66) 25 (6.20)
Smoking behavior
Non-smoking 312(77.42) 268 (66.50) 44 (10.92) <0.05*
Current smoking 91(22.58) 87 (2159) 4(0.99)
Work and environmental factors
Rest
Yes 56 (13.90) 36 (8.93) 20 (4.96) < 0.05*
No 347 (86.10) 319 (79.16) 28 (6.95)
Rest time (minute/day)
<30 minutes 56 (13.90) 36 (8.93) 20 (4.96) <0.05*
2 30 minutes 347 (86.10) 319 (79.16) 28 (6.95)
Rest-activity
Yes 347 (86.10) 319 (79.16) 28 (6.95) <0.05*
No 56 (13.90) 36 (8.93) 20 (4.96)
Type of rest-activity
Smoking 91(22.58) 87 (2159) 4(0.99) <0.05*
Second job
Yes 152 (37.72) 151(37.47) 1(0.25) <0.05*
No 251(62.28) 204 (50.62) 47 (11.66)
Working environment
Noise 43 (10.67) 42(10.42) 1(0.25) <0.05*
Heat 386 (95.78) 346 (85.86) 40 (9.93) <0.05*
Vibration 45 (1.17) 45 (1.17) 0(0.00) <0.05*
Flood 261(64.76) 223 (55.33) 38(9.43) < 0.05*
Chemical 283 (70.22) 268 (66.50) 15(3.72) < 0.05*
Working environment (cont.)
Urgency and pressure 335(83.13) 317 (78.66) 18 (4.47) <0.05*
Stress
Yes (GHQ score > 2 points) 228 (56.58) 175 217 (53.85) 138 1(2.73) <0.05*
No (GHQ score < 2 points) (43.42) (34.24) 37(9.18)

* Significant level (p-value < 0.05)

3.5 Prediction of factors related to MSDs.

Binary logistic regression predicted the factors related to MSDs in the last 12 months. The

outcome was education level, regular exercise, smoking behavior, rest, rest time, rest-activity,

smoking in rest-activity, second job, working environment, and stress which were statistically

significant at a confidence level of 95% (p-value < 0.05), as shown in Table 5.
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Table 5. Reveals the prediction of factors related to MSDs (n=403)

Variables OR 95% Cl p-value
Education level
Less than primary school 1 - -
Higher than primary school 0.40 0.22-0.73 <0.05*
Regular exercise (more than 3 times/week)
No 1 - -
Yes 0.14 0.07-0.27 <0.05*
Smoking behavior
Non-smoking 1 - -
Current smoking 357 1.25-10.22 <0.05*
Rest
No 1 - -
Yes 6.33 3.24-12.36 <0.05*
Rest time
<30 minutes 1 - -
2 30 minutes 6.33 3.24-12.36 <0.05*
Rest-activity
No 1 - -
Yes 6.33 3.24-12.36 <0.05*
Smoking in rest-activity
No 1 - -
Yes 357 125-10.22 <0.05*
Second job
No 1 - -
Yes 3479 4.75-254.97 <0.05*
Urgency and pressure in the working environment
No 1 - -
Yes 13.90 7.08-27.29 <0.05*
Stress
No (GHQ score < 2 points) 1 - -
Yes (GHQ score > 2 points) 5.29 261-10.72 <0.05*

* Logistic regression test with significant values (p-value < 0.05)

4. Discussion

Stress was significantly associated with MSDs (p-value 0.05), was 5.29 times more likely to
cause MSDs (95% confidence interval [CI] = 2.61-10.72) than having no stress, and was strongly
associated with MSDs. Similar to our findings, Teerasak P. et al. (2014) research indicates that stress is
associated with WRMSDs [21]. Songsaeng W. and Siriwong W. (2018) discovered that stress was
significantly linked to WRMSDs during coffee harvesting in Thailand [22]. Meksawi S. et al. (2012)
discovered that individuals contract their muscles in stress response, which is one of how stress may
impact the musculoskeletal system. In addition, because increased social stress or negative emotions
can lower a person's pain threshold and heighten their pain sensitivity [23], stressed individuals may
experience more severe muscular pain. MSDs in agricultural labourers may be caused by postural
stress, extended work hours, the nature of the job, and inappropriate tools, according to this study by
Vyas, R. (2014) [24].

The prevalence of MSDs in the past 12 months, was 88.09%, while in the past 7 days was
58.56%. Lower back (78.16%), knee (73.20%), and ankle/foot (56.33%) had the highest prevalence of
MSDs over the past 12 months, while lower back (53.10%), knee (50.60%), and shoulders (49.63%) had
the highest prevalence over the past 7 days. Similar to our findings, Toyin Samuel Olowogbon and
colleagues conducted a study on crop producers in Nigeria in 2021. According to the data provided by
farmers, the prevalence of lower back pain was 85%, and upper back pain was 82% [25]. A sizeable
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proportion of respondents was discovered to experience painful shoulder and back issues. Teerasak
P. et al. (2014) found that sugarcane producers harmed the environment. According to the findings,
the percentage of sugarcane producers who experienced work-related musculoskeletal disorders in
the week preceding the interview (82.96%) and in the year preceding the interview (88.70%) was
higher than anticipated [21].

The working posture evaluated by REBA indicated a medium level of risk (4-7 scores) for land
preparation, plant preparation, planting, fertilization, injection control, weed disposal, and
harvesting. Fertilizing was a very high risk, injection control and weed disposal were high, harvesting
was high and medium, and land preparation, plant preparation, and planting were medium. Thai
rubber producers reported 48.6% moderate risk, and 12% high danger when tapping trees. Similar
study, 54.5% of rubber tree latex producers were medium risk and 44% high risk [26]. The WMSDs were
triggered by repetitive motions. Sugarcane was collected by repetition. This study had sugarcane
farmers chop and trim grass for four hours a day. Sugarcane farmers who suffer from WMSDs may
have been affected by muscle spasms and poor circulation. Muscles that are tired. The WMSD research
on recurrent motives is supported by this evidence. Second, WMSDs were characterized by an
awkward body posture. The sugarcane farmers flung bundles onto the cars as they drove away.
Turning while simultaneously lifting their hands. The farmers' task was difficult. In an effort to achieve
balance, the farmers overworked their muscles and tendons. The third component of WMSDs was
strenuous physical activity. Producers lifted 12-15 kg sugarcane bunches, 35-40 kg pesticide tanks,
and 25-30 kg fertilizer bags. Heavy lifting, pushing, and dragging can cause WMSDs in some patients.
Moving those commodities strained farmers' spines. Farmers may fall under strain. Muscle strain,
tension, and back pain plagued these workers [21].

Recall bias and cross-sectional approach limit us. This study only used the General Health
Questionnaire (GHQ) to assess stress. Job demands, satisfaction, and social support were not
assessed.

5. Conclusions

Stress-related and precipitated to MSDs [OR = 529 (95% Cl = 2.61-10.72)], which were
statistically significant at 95% confidence interval and (p-value < 0.05). 56.58% of 403 cassava
farmers exhibited stress. The prevalence of MSDs in the last 12 months and 7 days was 88.09% and
58.56%, respectively. The greatest prevalence of MSDs during the last 12 months was lower back
(78.16%), knee (73.20%), and ankle/foot (56.33%), respectively. The most reported prevalence of MSDs
in the last 7 days was lower back (53.10%), knee (50.62%), and shoulders (49.63%), respectively. Rapid
Entire Body Assessment (REBA) found that the fertilization was a very high level (100%), the injection
control and weed disposal, the risk was a high level (100%), harvesting, most of the risks were at a
high level (25%) and a medium level (75%), and land preparation, plant preparation, planting was a
medium level (100%) respectively. For recommendation, to reduce the risk of MSDs, relevant agencies
should disseminate the information obtained from this study. Reflect on work-related health
problems to identify and prevent health risks, particularly MSDs, at all public health institutions with

a high prevalence and morbidity rate.
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No-Touch Automated Disinfection Technologies; Area or Room Decontamination
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with Hydrogen Peroxide Vapor in Tertiary Hospital, Thailand

Suwat Suksawasdi, Chotirot Thonotue, Kanala Chanvirat, Nuchcha Phonphoton*

Department of Health Technology, Faculty of Science and Health Technology, Navamindradhiraj University.
* Correspondence: nhuchcha@nmu.ac.th

Abstract

With an increasing problem in antibiotic resistance limiting our ability to treat nosocomial infections,
the prevention of these infections becomes increasingly important. There is now compelling evidence
that the transfer of nosocomial pathogens via the contaminated environment is a potential route for
transmission of certain micro-organisms. This is of particular concern as multiple studies have
demonstrated the failure of terminal cleaning using disinfectants to eradicate surface environmental
pathogens. Recently, novel “non-touch” room decontamination technologies such as hydrogen
peroxide vapor (HPV) and ultraviolet germicidal irradiation (UVGI) have appeared on the market.
However, data on many of these technologies are limited, terminology is confusing and actual clinical

impact or the attribution of clinical impact is not well studied.

We review the use of these technologies in decontamination and their efficacy in a clinical setting. We
evaluate the operational impact in hospital rooms, including ICU, burn unit, operating theatres,
clinical laboratories and ambulance and also examine the clinical impact both in outbreak and non-
outbreak situations. Finally, we share our own experience in using one HPV no-touch decontamination

technology at a busy tertiary hospital in Bangkok.

Keywords: No-touch, Hydrogen Peroxide Vapor, Area or Room Decontamination, Automated

Disinfection
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Activated Carbon from Bread Crusts for Absorb Pollutants from Industrial

[ORIO_R]

Wastewater

Nuttabodee Viriyawattana, Janjira Sumalai, Sasivimol Pechting, Woranuch Jitlang and Surachat

Sinworn*

Department of Occupational Health and Safety, Faculty of Science and Technology, Suan Dusit University.

* Correspondence: sinworn@hotmail.com

Abstract

This study aims to produce activated carbon from bread crusts that can be used to absorb pollutants
from industrial wastewater and study its physical and chemical properties according to ASTM D4607-
97, AWA B604-74 and AWWA B604 methods. The pollutants tested for adsorption by activated carbon
bread crusts include nitrite, and ammonia. The bread crusts were chemically activated with sodium
hydroxide (NaOH) carbonization at 300 °C for 3 hours. The physical and chemical properties of
activated carbon from bread crusts showed the iodine number, moisture content, and density were
208.979 mg/g, 3.49%, and 0.2 g/cm3, respectively. It is suitable for use as activated carbon because it
has qualifications according to TIS 900-2547 standards. The study on the pollutants' adsorption by
activated carbon from waste crust showed that it can absorb 0.10367 mg/l of nitrite within 15 minutes
and 1.0933 mg/l of ammonia within 5 minutes. Therefore, the activated carbon from waste crusts can
effectively adsorb nitrite and ammonia from industrial wastewater and can be used to absorb other

types of pollutants contaminated in wastewater.

Keywords: Activated Carbon, Bread Crusts, Industrial Wastewater
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Knowledge, Attitude and Practice Related to Occupational Safety and Health of
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Prefabricated Roof Installation Industry in Thailand

Kittigar Laowattanaroj', Suparat Kata', Paritthipong Samsang’, Panchalika Chankunthod', Thanusin

Saleeon?, Thanawan Ritthichai'*

'Department of Research and Development, Thailand Institute of Occupational Safety and Health (Public
Organization), Bangkok 10170, Thailand.

2 Faculty of Public Health, Valaya Alongkorn Rajabhat University under the Royal Patronage, Pathum Thani
Province, 13180, Thailand.

* Correspondence: thanawan.r@tosh.or.th

Abstract

A cross-sectional analysis was conducted to assess the knowledge, attitude and practice (KAP) for
occupational safety and health management (OSH) on working at height of the prefabricated roof
installation SMEs in Thailand. The information was collected through a questionnaire administered to
392 SMEs in total. The Chi-square test was utilized for analysis to examine the potential association
between the variables. The study found that the participants exhibited a strong understanding of law,
legal requirements, and occupational safety and health standards, with 88.40% demonstrating
knowledge in this area. Additionally, 80.40% of participants showed a positive attitude towards
moderate level, with only 53.30% of participants demonstrating satisfactory practice. The study
revealed a statistically significant association between knowledge and practice (p-value < 0.01) as
well as between knowledge and attitude (p-value < 0.01). Although knowledge and attitudes among
workers were at a good level, there is a need for continuous improvement. Attitude was an important
issue to be concurrently improved for further awareness and safe practice. The information gained
from this study may be helpful in developing a proactive strategic protection plan to prevent
accidents and occupational injuries while working at heights in the prefabricated roof installation

industry in Thailand.

Keywords: Prefabricated roof installation, Knowledge, Attitude and Practice (KAP)

45| Page



OSH Avenue
International
Conference
2 o 2 3

Microbiological Air Quality of The Orthopedic Operating Rooms and Their
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Surrounding Rooms on A University Hospital

Kanokwan Borwornphiphattanachai’, Jiraluck Nontarak? Monchai Ruangchainikom?, and Yuwanda

Thongpanich* and Fuangfa Utrarachkij**,

" Master of Science Program In Public Health Infectious Diseases And Epidemiology, Faculty of Public Health,
Mahidol University

2 Department of Epidemiology, Faculty of Public Health, Mahidol University

3Department of Orthopaedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University

4Department of Microbiology, Faculty of Public Health, Mahidol University

* Correspondence: Fuangfa.utre@mahidol.ac.th; Tel: (+66) 086-6678930

Abstract

This cross-sectional study was conducted on the microbial indoor air quality in operating rooms (ORs)
and their surrounding rooms in an orthopedic operating unit of a university hospital in Bangkok,
Thailand. The Andersen-single stage air sampler was used to collect 352 air samples, from July to
September 2022. The air samples were analyzed for the viable number of fungi as an air quality
indicator. The factors associated with indoor air fungal load in the study area were also determined.
Descriptive statistics, t-test, y* test, ANOVA test, and Spearman correlation test were analyzed with a
significant level of p< 0.05. The mean fungal load in ORs was 2.4 + GSD 3.5 CFU/m? (range 0.0-215.6
CFU/m?), which was significantly lower (p<0.001) than that in surrounding rooms (12.6 + GSD 4.6
CFU/m?; range 0.0- 848.1 CFU/m?). The highest mean number of fungi was observed at the beginning
period of working both in ORs (3.5 + GSD 4.0 CFU/m?) and surrounding rooms (17.1 £ GSD 4.1 CFU/m?).
While the overall indoor air fungal load in OR was not significantly generated during the different
surgical procedures (p=0.518), a significantly higher fungal load was observed in samples collected
beginning of working compared with the after-operative procedures (p<0.001). In surrounding rooms,
a significantly higher fungal load was observed in the office room and specimen room (p=0.002). To
assess the microbiological air quality, 12.8 % of air samples in ORs and 18.2% of air samples in
surrounding rooms contained fungal load over recommended guidelines. In addition, it was found
that the temperature was significantly positively correlated with the fungal load in ORs (r=0.132,
p<0.05) and surrounding rooms (r=0.146, p<0.05). A well-controlled ventilation system and
environmental cleanliness are important for reducing the risk of airborne transmission in both
surgical patients and healthcare workers.

Keywords: Microbiological, Air Quality, Orthopedic Operating Room, Surrounding Rooms
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anunvinuedeioas 80-95 vesaailulsaziu nsvwlouvendelsaviinniee Tusinaniglu
p1AsaNsavinlAianNsuTenIsTane et esiusruUmGAumela MaIN15LULE LU
Aoundu wu Yindsee Tuas mglaliasain eansud veulin wasdidaasieseuugiiduiuves
529018 WHudy (Gizaw et al,, 2016) fiufiuShuA1eradlsmeua Tnlisulan1gn19e1nmn
Meuen1ANT ki {u ATuINITEUUANLIALYNEY N1sUTuUTssuulas@ieenans warainaely
21A15 KA SEUUUSUINALALSEUIEBINTA NISITHANAMINEINIINITWINE W181M5aN5AT 18N
o dy Qll dgll v Y Q‘ % o YV % 1 le’d o %
awaven Wwelsauuleuanmgiie uasdwndeuseumglie Jaduwaniitanudidalu
nsimuanMzauanvesyaaInslulsing uia MU uReu e uaz i sudejauiundase
Uszarunululsangiuia (Tang & Wan, 2013)
#oa6in (Operating room, OR) \Hunufidiunilsvadlsimeuia Ndndudesrmunuannim
v =~ I v 9 ¥ Y} v a v Y o = v v a
aAbiazetn  tlesnilurissnlinisquanasinuiiiendesdiiumsindn - Fuiesegluriesd
AAAUNUNLazIN1INIFATARINITINS LD 0EIUANY  UBITNABUINUDYAURILAUINITHIFR
anangluiesiidindwedimnnaiawazussiununmdulszdniiedosiunmsindeiiuna
Wdn wudadeaudainedeuneluesidauazineslenldlumsindn Wy gamgll anuy
aeluiesndn ssuuUuaniAwazszuieeIna uuauluesndn nsauseaviewnin N3
al = v a = o W aa &
waeulmvesyrans nsipdieudnaiasesiie MIVIMRaNINITHINSE8Y0IaLRDNREULIALEN
nmsvudeugadnluennia  uaziuiigunsalinsesdleluviewndn  (Pasquarella et al, 2019
Pasquarella et al., 2020; Bischoff et al., 2017) {usu 1utladedanlasuanuaulalunisinniuy
a d’lj d' 1 CY) Q' é’ a = 1 dgl’ d’lj a = U o 6 U
NsARBLHARIARINNYY  Insfinymuinnsduidewdegatnlueinialianuduiusiung
NsARRTLHAHIAAN90RsIsUARd (Andersson et al, 2012) n1sUsEdluAMAINDINIANIAYS
IINYEUTOUBNUTLANTNINATVINUVBITEUUUSUBINABALSLUNEDINALUTBINISA  DNYI9EY
o a A ‘gl’ [ = a a 1 a o Y a < 1
venduugainiivuleuaglueinia  Fagatnunwieanansanengidanmyiliiinnisiiudisuas
Wlglaymnisinigeiiuaarsinala (Flouchi et al., 2021)
n1sAneInunINeINIAN19gatiineneluiesirdneeslsUanddanudAglunisidu
MITIAANUFLIRBNTAABNAININA IINNISANYIAMNINDINIANIAYIINEVDIIBIHIAA LAy
USENA NUINIUTERIHIPATANLRAYIIUIULUATISETINLALLY IS INUINNIITLULNDUNIRALAL WA
H16iA (Darouiche et al., 2017) wagirwiugadnlueinianlnaunardninasan1sAn N NaNES

=

rdnlugUnefifinsldlansysogunsalifien (Wistrand et al,, 2021) uadslsifinsAnunaninoinie
aeluiesindnooslsUind Afimsfenszarsvesazesslesuuadnainmsivinanmsiofansuly
sginsviridineaslslfed dedmbunisindaiidssensindefiumavdeidaumnniinising
fuvtiadu (Cristina et al., 2016)
NFINUNMTANYIITEANAINDINANIaTITNe Uk dag e lainuTeaui iy

Useinelng diigan1sfnwiaunineinianiglueians verUigununsias lulsaineiuia vie
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NSANIANAIMNEINIANIINENTN NuFisuouazaulasadudmsudufiinuluiassie
fionsuseidiumnudsslunsindofiunandwinefa (Onmek et al., 2020; Luksamijarulkul et
al,, 2014) uaNIMINMTUTELUYTEANTAMVBITTULUTUDINALAZAMAINDINIAN N IEA Nl WD
rainslssmeruadainduuszdud mvssifiuaunmerniansgadaiveluriessindness
TsUAndungodlnssouiowindn wagnsAnwiadefiduadonsiutowdogadnlueneadad
AuddglunsuTudssnanmeiniansluiesindn Yaelitheldsuanudasnduainnisidn
anlenaidsenisindofiunarigo iamﬁaﬁﬂﬁﬁ’amuléf%’ummﬂaamﬁamﬂmiﬁ’mu wazilu

Poyanugulunsiam USulse wwmeufin waeisujiiaulunstdesiusasaiuaunisioe

NHANIANYDILTINGIUA

2. YeauazIons
2.1 52:08Uq5990
nsAnuiifunsfnyidassauuuunadaung  (Cross-sectional  study)  Lile@nw
a a v 1 L% ara s ¥ ¥ 1 U ara 6
AunMINANIRaTIne melurisaidneeslsland  wazviednseuriewdneeslsUindg  lu
lsanguauvingndeuvianile lunsannaviuas Madelasuniseusifnainanenssun1satesTsy
N5398luLLEE AMEANSITUEVANENS UNINeNGuLing (Exemption review, MUPH 87/2022)

2.2 JUABUNITIVY
Adeinsinuiegsenianeluiesindnesslsinduaziotlneseuiewndness
IsUfad FeflimansiivillinAnnisnisifanszanevetazenmasvuwinanluszninwdn loun Widn
Wasudew ey idanszgndunds idindesndesdeunsudundiuile uaziidaldlavizaunszgn
Tnaiiufednse1nia 3 9aaan fe YradineuiuufuRnuluusaziu (baseline) Asunisiinanis
(before aerosol-generating procedure) WAYNAINIIVINRONT  (after  aerosol-generating

=~ = =l o & 1 = =3 Y 1 o/
procedure) tiaLUIoutisudnuIuEeluoInIe 3 Fa9nan dnisiiudmsgsennianisluviedlagsou
v | o aa ¢ 1Y Y v oA v o o Ay A v & A A &
osdneeilsUnnd Usznaume viesasile Wewninansymaddyd MesnuiaTedisusiraniie
%84 x-ray MeuAseNTuULlodnTIa uagesdingu lnaiumegiaennid 2 Faaan Ae Frdineu
BuUjURnu wazndinsviminanisluresidineeslslind Uidegrtornieluinnisnsiatudium
& 14 aa X o [ o & 1 '3
Weoslueimaniglamsinizides uazanaraiiudnudelueimesegnuiafiiuns (CFU/m?)
fimslduvuiivdoyatadenfianuduiusiunisuulewtesilueinie

< v
2.3 MsIAUTIVITIUTRYA
=3 o 1 Yy A = . . Aa o
nuiegeenalaglyiaTesile Single-stage Andersen air sampler M38ns1N13AABINTA
28.3 anssaund a1 5 wiil Tnewiueimaasluemsifeaide Potato dextrose agar (PDA) i

a [ LY 1 & & o &
FYALLBYNNIILNUANIDYNLASENILLAYILYDIT ANU
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MAUAARAATEAAUVDINIATIANINES 1 UATIINAUWEY UATWHIRINFERIEN 1 AT WU

& o 1 v 1 o
2.3.1 manusiegnenaneluiosesg

P9ansinUmegsend W 3 9aaan laun
- ApuBuUA TR (baseline) liusogrsenialugaadinm 7.00-8.00 u. Ineifundsan
FAdedaiauaretavieswazaunsalinegaeludiesindn wardriagidn-eenanes @Uamiaz 1
adsluusiaziiosa)

- ApuNIYimanis (before aerosol-generating procedure) Liusaaeg19a1nAlut9a7
VAN UIENT oUW roufiazadfindausardauagiinansfiimsilanszaneves
areaoyIUIALAN

- aaN5YERanIs (after aerosol-generating procedure) \AUFRag199INA leagadiu
msv‘hﬁmmiﬁﬁmiﬂmszma‘uaaazaamam‘mmLﬁﬂiumiméfm

2.3.2 maiudegnemalusiodlag souiaiiism
ﬁmumqm&y’qm‘%'am,ﬁummﬂﬁmmqq 1 wpsanituies USnanatsies wisieansiiu
fegsernid W 2 gasan Teun
- ApuBuUftRNu (baseline) Wiusegnionalutiad 8.00-9.00 1. AowFuuFtRau
TuusiazTu (fushegrdunviazady
- wdansviimanslusiesnndn (after aerosol-generating procedure) \usnag190IN"A
LﬁaLﬁ%ﬂguﬂwsﬁwﬁmamsﬁﬁmiﬂmszmamaqazaaﬁNammmé‘ﬂhmsm@]’m
2.3.3 MIWIEEUaeIUTINIU D)
thanuewnsiasade PDA Tinuniaiiushegnaenniaud Unilonmgdl 25 ssrwaldea (u
a1 7 Yu Taefenglaladiivnnguuauemnaidsadoyniuauasy 7 u wasdudunulelafide
SR ﬂ’uﬁmaﬁwmwﬁ?aaﬂummﬁsiagﬂmﬁﬁmm CFU/m3 (colony-forming unit per cubic
meter) 1AgAUINAINGAT il

_nx 1000

T xv

AMuuald N = CFU/m3

n = Snlalafidoruuemsidsade
T = nandliudaege (ui)
v = M5IN159A1N1A 28.3 ARTHEUNT
2.3.4 mafuteyatiseiiinnuduiusiudnauiosiueme
ﬁuﬁﬂ%’aaﬂaﬂﬁaﬁﬁma&iaaﬁ’wuaw,%aﬁﬂummﬁ WU QaunYl AraBuduTing UIUYAAINST
MaUn-Unusegreanidin vatlunisiise Wudu

2.4 MyAnszidaya
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TilUsunsudnsagunieadia SPSS (Statistical Pack for Social Science) Tunmsinsnzvideya
adfiBonssun Wy Yevar Anedsisviade wagArdmidonuunngu Weuanss e
Yudouluanmansluriesindnosslstfnduasroslngsey THaiAnaaeunuy t-test, ANOVA test
WewSeudlousnudostlueina Wadanadeuuu chi - square test, uay Spearman

correlation test ieaSUNEANUALRUSSEINI LU lueINA  AuTIanatlunisudIagNa

(%
[y 1 [ A v v o w a

wazadendnadedruiudeslueinia AszdutivdAyneads p< 0.05
3. HANITANYN

[ Y 1 1 1w aa s o/ & Y 1
PMNMSINUMBE1INAlUTBINfneaslsURAdLaY D lAgTOUTINLA 352 AIDYN

a

1 I Y 1 4 [ Y 1 4 14 [ Y 1
wuadudiegrserniAngluresndn 187 degd Lazredlnesounasifin 165 #eg1e A15199

v A

LansrgaiuazaUTUdLVSIzIAUMIBENt0INA NuTvaziuieg veMaluiesding]

gaunniagsening 18.1-25.3°. (Anade 21.1x SD 1.4) lngluviesidntiaiainewsuuifau &

9 Y

'
' a

Alafgeuvgiaan (23.4%.) uwargenIeuniivianianeuivinans (20.9°%.) uavnaavil

° aa

#Aan1s (20.6 ) egnfideddynisadi (ANOVA test, p<0.001) dwiusarududuinslunag
\Auseegsornaluiosnda Sr1egsening 46.0 - 66.0 Wedldust (Aade 54.6 + SD 4.0) dmsu
vinalagseuriesngn wuihdgaumgliegsvning 19.4 - 25.3%. (Auade 22,3+ SD 1.1) Tasgamgiily
PrananeuBuUiRnuiliieds 23.0. Ssganinenmgiilutisamdsininams (21.9°.) et
fifodndyynaadd (ttest, p= 0.018) dumAnuTudinivesiodlagsou fdegsznin 480 -
79.0 Wediiud (Anady 57.2« SD 4.7) TneaududuivslurasnaineuiuufoRe (56.0 %) e
AL TSI amd A (57.8 %) a9t AR NISEDA (t-test, p= 0.020)
devinsiteudisurindegamgiuazeududiindlufesndauasfednesourios

i wulh aamgiuaranududuivslurosivindaviniifeslneseuosindinesnsdioddty
V9EdR (t-test, p< 0.001) fawanslumsad 1

AITNT 1 USANAIILAZAIINTUSINTG valiAURIeEN TiunmINYIIaITudFeen Tudasidnees

l507md uazviavlnegsounadaing

Jadenmienienin agIAn (n=187) Yoelnasau (n=165)
Mean SD Min-Max Mean SD Min-Max
gaumdl (°C) 21.1% 1.4 18.1-25.3 22.3 1.1 19.4-25.3
AouuUfoRay 23.4” 2.0 18.1-25.3 23.0" 1.1 20.1-25.3
AOUYINRANIS 20.9 0.9 18.5-23.7 ND ND ND
wayiiRnanIs 20.6 0.8 18.4-22.7 21.9 0.9 19.4-24.4
AUTUANNNS (%) 54.6* 4.0 46.0 - 66.0 57.2 4.7 48.0-79.0
rouENU TRy 54.8 5.1 47.0-66.0 56.0" 5.7 48.0-79.0
AOUYNARANIS 54.4 3.8 46.0-65.0 ND ND ND
wayiiRnanIs 54.8 3.8 46.0-64.0 57.8 4.0 50.0-69.0

*p<0.05 WatFeuliisuiuiedlauseu; ** p<0.05 WetUTsuiisuszninnsuininansiunasininanis

ND, not determined
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' 1%
aa

91nF798199 1N AlUTINFneaslsURAdLAZRIlAUTOUNDINIAR  WURIDEI9DINATIZITD
sivlnuuesdsadenniduiovay 58 (204/352) Tnewuidesiluennianigluiewinda fn
Hudoway 369 (69/187) wairinuidesiluenianisluiedassouomdn Andusesas 81.8
(135/165) uagnuihdadunmswuidoslusiesuenianmeluiesineseuganidadiunsnuidon
Tusegenmaneluesiisin egnsdidedAgniada (y% p<0.001)

pedl 2 wansdudesiluenmatudesasresnsunasinuameina neludios
sitneaslstindmutladefiduiudtunmunmenna  wuidosluvesindnogsenine  0.0-215.6
CFU/m?® feafs 24 + GSD 35 CFU/m® Tnstneududfifnudeiniodenasdian (3.5
CFU/m?) uaggenaniedeidosdeurininans (2.4 CFU/m?) uasvdeininans (2.0 CFU/m?)
agnafitludAn19adi (ANOVA test, p< 0.001) loutmasziamingnis wusegnseniaiiiu
TugnouLazavininanIs ﬁmm?iat,%aﬁagjﬁ 2.2 + GSD 3.4 CFU/m? lagmsniansegndumea
nuALadsdengeiian (2.8 CFU/m?) uslimuauuansinswesdiadedensyminumanndausiay
Usziam (ANOVA test, p<0.518) waziiowdsufisusiunudossewinsddunsrindalussias
‘W‘Uﬂﬂﬂl’]LQ?ﬂIEJL%’E]i’liu%wj’mﬂ’]i&i’]ﬁmﬁﬂﬁuLLiﬂgQﬂ’J"]ﬂ"lLQ?ﬂIEJL%@’iﬂiﬁz‘lﬂ’iNmir}i’]ﬁfﬂﬁ’lﬁuﬁaaﬂ

PNMTAATIEITeyanunaIMangluiasidn lngldinaiuugiires European Union
Good manufacturing practice (EU GMP) for cleanroom SuslinudoslutosindnesslsUnnd
< 10 CFU/m? (Parvizi et al., 2017) wuin Sesay 12.8 (24/187) vesduiufegaonaiiiuain
Fowhdndsnudesiiunasiuugih Tnesnausedniiivlutimdviinansiidadaunseiiu
nassiuuzih (Feway 91.5) wnnitneutsaneuduuiiien Govaz 77.8) uagneuwvininonis

o w a

(Gowaz 86.3) usbifinuunnssegsiidodAgyneada (7% p=0.192) dsuandlunissi 2

M5 2 UaANTINIUTETI N INIAUALSNFIUNITHIUNTIAIN NI IAN I8 U DNE 16

paslsUima JuunmutveiauisiunmnImeInIanIe Uik sn

GM# GSD Min-Max 31U (%) Fregreemai
Uadeiduiusiuannmennie (CFU/m3) (CFU/m?3) suinausinanIwaIne
da9na1Msiiudlee (n=187) 2.4 3.5 0.0-215.6 163 (87.2)
fouBuUFTRNY (n=27) 35 4.0 0.0-63.6 21 (77.8)
AoUYRaN1T (n=80) 24 3.6 0.0-215.6 69 (86.3)
ndwhEnan1g (n=80) 2.0 3.2 0.0-148.4 73 (91.5)
Usznniinans (n=160) 2.2 3.4 0.0-215.6 142 (88.8)
Kdaasuderioy (n=40) 2.1 2.9 0.0-42.4 36 (90.0)
HARNsEYNEUNA (n=40) 2.8 38 0.0-215.6 35 (87.5)
Mfndeindosonuraiunaie (n=40) 23 3.4 0.0-35.4 34 (85.0)
Hindnlangaunsean (n=40) 1.8 34 0.0-148.4 37(92.5)
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GM?* GSD Min-Max 31U (%) Fregreenai
Uaduiiduiusiugniweinia (CFU/m?) (CFU/m?3) uinausinanIwaIne
Afunslgaseinfg (n=160) 2.2 3.4 0.0-215.6 142 (88.8)
NIAAAIAULIN (n=82) 2.5 3.8 0.0-215.6 70 (85.4)
KdnaduTiaes (n=78) 20 2.9 0.0-42.4 72(92.3)

#AuanuA1 GM Tagunuen 0.0 CFU/m? fag 1 Faillu limit of detection a8smsiusuuie
finaueiaanIneIN1AlUANIUNEIUNA European Union Good manufacturing practice for cleanroom fiviuslvinuiesnlueanigia
a9slsURRd < 10 CFU/m?

* = ™~ = ' a4 & 9 v o o
p<0.05 WS UMEUALRAIDINNUNAIINANANT

mnmsAnndunudesluenmanmeluiedlngseuiosing wuLdesayseming
0.0 - 848.1 CFU/m? dlAiafdy 126+ GSD 4.6 CFU/m? Tastaananieuiuiifnuuazndai
Vinnnsnuilesuadswiiu 17.1 CFU/m? wag 10.8 CFU/m? muddiu usldiinnuumnansogned
Soddymeadn (ttest, p=0.058) Wevhmsssufeusudeslufedaeseuusazies wuin
voundsutuilodwmaaidnadeduudongiian (421 CFU/m?) sesasunferiosditineu (413
CFU/m? %awudﬁﬁmLaﬁlmﬁ?}}amqaﬂdﬁﬁmﬁluq PO X-ray o819dldedAynI9ana (ANOVA
test, p< 0.002) fauandlumstedl 3 MnmFneideyanunmernaneluriedlnsseusiesindn
Tneldinaminuviiwes EU GMP for cleanroom uavassniseunsielan swualisiuudesilu
amanglulsmeuia vise viewsseudUlenauwidn uagmaiungluiesisin < 50 CFU/m?
(Parvizi et al,, 2017) wuin Soway 18.2 (30/165) vessuiuiiegserniaifivaniioslaeseuies
Mfe Senudesiiunaeiuus  Tnssausegifiuludimdwihinansiidnaiuniseiiu
Wnesiuuzdl (Goway 83.6) UINAINNBUYINIANBUYIRANTS (5o8ay 78.2) WasNUANFUNUS
sEsiedlngsouiDIfaaaasuNTHILIN LUz og s liTud Agyniseda (%, p=0.006)
vonand  dewSsuidlsusuudesluenmanigluesindinuayiedlagseuosinga  wui
Anasdoslurosinga (2.4 CFU/mM?) smniAmasdesluieslagseuiesidaislutianaieu

SuUfuRnulasasiinans egalidudAyneada(t-test, p<0.001) AILARINIUAITINN 2 LAz
3

M157971 3 UaastIunuTeTIlueINIAUarand N T TIUNAITIANN e INAN e luBdlng souvieaineasIs AR
VuunmuthdeduiusiunanIneInangluraslngseu

GM* SD Min-Max F1uau (%) Fape1seINIAd
Uasdeiiduwusiugunmennie (CFU/m?) (CFU/m?) dunausinain wane
W391981N151IUAI8E4 12.6 4.6 0.0-848.1 135 (81.8)
fouuUAvRIY (n=55) 171 4.1 0.0-212.0 43 (78.2)
nawiinanis (n=110) 10.8 a7 0.0-848.1 92 (83.6)
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GM¥ SD Min-Max F1uau (%) Freg1eenai

Uaduiiduiusiugniweinia (CFU/m?) (CFU/m?) uinausinanIwane
Wuiiudangng 12.6 4.6 0.0-848.1 135 (81.8)
osdnsile (n=60) 8.9 4.0 0.0-155.5 54.(90)
Howhinansmaidyd (n=41) 11.8° 38 0.0-176.7 36 (87.8)
woafugunsaiumannide (n=40) 13.22 6.9 0.0-848.1 28 (70.0)
o9 x-ray (n=8) 16.3% 1.9 7.1-35.3 8 (100)
Housseutuilednsan (n=8) 42.1b 29 14.1-212.0 5 (62.5)
esdtinemu (n=8) 41.3° 2.6 7.1-1413 4 (50)

+AUIAT GM Tpgwnuan 0.0 CFU/m? ég 1 adlu limit of detection 989n15tusuuges

HNUIIANAINBINARINAIULEEIYEY EU GMP for cleanroom uazasdnisewnsdelan dmualvidniudeslueinianely

Tsanenunaldaisiiu 50 CFU/m3

ab: M3fldnus a w39 b diu vueidiauwanaseglidudAymeeadia (p<0.05); Nsionwys a e b willeuiu nunedldd

o w

o A as
AUANANSA LBl dsdAgyn19ana (p>0.05)

= ~ a ' a4 & o ' o
WeallSsuileuaadeesnseningiedlagseulnaziios

AN 4 WANIANNAUNUSUDITITENFINADULALINUIULT DI M UBINANE T LD

HineaslsUand wud gaumgii(e) AuduiudeTianua(CFU/m)luriesndin (r=0.132, p<0.05)

wardnnuauluiesrndn(aw)iuduIunisiUa-Unusea(saluieandinar=0.432, p<0.01) i

ANUFURUSAUlURIUIN

91519 4 UanIAIINFUNUSYDITRTE9 19F I InADUMAE TIWIUTD T W 1n AN 18 lUTaE19A

ooslsUana
Jadeiiieadas 1 2 3 4 5 6
Lgaumngil (°0) 1
2. ANTUEINS (%) 0.117 1
3 Sruuauluoau) -0.243" -0.096 1
4.5wu’auﬂ%gams|ﬂmss@ @5) -0.263" 0.007 0.432™ 1
5. anildlunisviragn (Wit -0.008 -0.022 -0.068 -0.676" 1
6 S s e (CFU/m?) 0.132" 0.029 -0.075 -0.100 0.024 1

*p<0.05; **p<0.01

NN AATIEVANLEUNUSTENINUITUNIEILINA DAL TNUIU DI LU DI LA TR U

HIRRaslsURAd WUl aaumniCe) Auiuiuiesmanua(CFU/mluiadlagseuvioanisn

(r=0.146, p<0.05) iAuduAusAUlUTIUIN AIN19197 5
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§ITNI 5 UaAIAIINFUNUSYDIT 989 9G9I InARUNAE TIWIUTE T IWa A e luiadngsausasaineas

lstand
Jadediieades 1 2 3 4
Laaunndl (°0) 1
2. AuETE (%) 0.010 1
3 fruaunuluiodnu) 0.306** -0.114 1
4. 97UUTININUA (CFU/m3) 0.146* -0.044 -0.101 1

*0<0.05; **p<0.01

4. aAUsIBNANISANEN

a s 1%

NSANIANAINEINIANNTTIME BRI AnoesIsUARduAz R lnuTO UVRIH6R

paslsUAnd Tulssmeurauminerdewimislunsunnumuasessld Wunsfinvwuuniadinuing
lugasszesiaa 3 ey (nNsngaw 89 dueeu U wa. 2565) nudl gaungiuaranuiuduimslures

[ a

Ingseuvisivingenitluesidneseiliuddgmieada (p<0.001) donndesiunisAnululseme

o

Y I

TR Tu(Tang & Wan, 2013) usnaninsiiumegiaennialuiesnfnuaazydiial wuingeneu
SulfuRnuieamgiivardnnulesilueiniageign aamiliadewiniu 23.4 = SD 2.0%. lag
PrnamawhinansnugungisnineusuuiRnuegrslieddgneada - o1afinainvagyin
MWERIn1sUTUR Mg ke sE UL IEUINALIMUNATIMIUATEIBIIAR  WANEIINIGR
< ! [ = a b4 [ [y a A [y v o = Y a 1Y a
wsaluwsiar i AnsUaviesidauazuSugamgiliasesuuannialin 25°y. Falndifesiugamgll
a

\aveIiadlngsoueidntutnowsuUfURY (23.0 + SD 1.1°%) dmivludszwmelnaimei]

ey

Anwsnuidesulsmeuiaununsneg nud Feshdamusnuideniesiian Wewisuifisut
vedtieingn weRUlely uazmiiensiagUiuen saimuiidonaulundminisuuidRnueee
WaszuuiedesUiuonaazvinlisiuiugainanas (Luksamijarulkul et al, 2019; Fu Shaw et al,
2018) Fsaenndosfuranisnuilufeshndatisadeurironsusendnihinanms Sauadade
WU 2.4 CFU/m* way 2.0 CFU/m® anuddy ilesannviessindiniduriediflszuutfuameuay
FLUILOINALUUATIINAULIN - HN1TATUANEUNAI ATWTUEYS  ussfueInie  uazdnaIng
Inadeuormamumasgiuvedsmennna fmssiiaaudn-senmeluieshda Snvinisviaag
avemiiuindunendeuluiesndndules  hlinesanudesldtionniodassey  usiile
dmdunmisiedaesouresindn  ednlvgifuresdmiunmsuiiinuvesynainslumienu
iy vesdtneu Heuntutuiddwsn wuhiiuideuderueimameusnetas wasiiszuy
Uuomieuaylvadeueiniauuuialy Suiliduedodesginiiedasseudun delemeidaya
aunmenAaneluriesindn nuidesay 87.2 SamnmenmAegluinasiimsguiidun (<10
CFU/m?) usBndosas 12.8 Tamnmoiniefifunasiuugih Tasteuwidnomsisnnudosgads

215 CFU/m? lunsindansegndunasiiinisldiasesenaisdreuiamesiuuintoun dingesilomiay
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w99 uazidumseindnfigaendudeu deddynainsdinnumnlunisslsuneunisinga uasfidnou
p¥sn191Tn-UnUseaowhdinunnniiund (Luksamijarulkul et al, 2019) @uvoslngsousiasndn
Yovay 81.8 Iaunimeinimeglunnsgiuiiiinun (<50 CFU/m?) usdnfesas 18.2 damniwenie
Aunasiuuzi lnsamziosionfuiesiounannidio nulegd 848 CFU/m? ludsfitinng

Ipvianuazeaviesluiungaiaseiy viliiesgnUauazeiniaaieimnlid

5. a3UunansAnen

Hoswidnluiuivassmeuiadiaunmeniainimnenudug fesniimaUssdiu
FAAN LazAIUANAMATHDINIARIINATTTUTEdlsINe U AUz BegnumaTifudunudosd
arwdiiusiiludauintnelufesindneeslslanduaziodasseuiomndn uenainidmunis
Vudoudorlusmaiesidauasioddaeseuiionndn  iAunasinasguiidvuniosay 128
uarforay 18.2 mudu FensUszifiunazAnmununiwornelulsmeiunadsiinudfyuay
Sudulumsussifiumudssezihsy fimsfindevesitias uinsuiudsuuasguariai
avemdunndeuluaniuiiviinueduaiiaue iernutasads uaranninduthsanmsinie

YoeyAaINTluntIey

6. ANANTIUUITZNA
yovounuAnLUIMsTseUamInedouismildunsammamunsfilsirueyia e

foyanazanuifuiiodsenna  wazveveunnaimihiiviesndneeslslandiitissuisainy

azmnlunsifiuiedvorna  Biauthemdelunisifiudeosa  uavtisgualedesilaifiumedng

| A a o 1 o & °o & v a
EJ']ﬂ'Wﬂ,uﬁU'NL’Ja'ﬁ/lLﬂ‘UGYJEJ‘EJ"N@ﬁ\‘]uf\]Uﬁ']Lif\]WJEJ@I
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Reduce The Carbon Emissions by Waste Management.

[OR16_R]

Chawalit Chommanee*
Faculty of Dentistry, Mahidol university

Abstract

The resources of the faculty of dentistry, Mahidol university collected data about the charity of waste.
The waste management of the faculty of dentistry Mahidol university are category by physical and
environment department under the management of the dean. The development of waste management
is occurred during 2011 until now. The first one is separate two wastes which are general and
hazardous waste. Then get the green roof project for UHT box. The next is WON project which co-
operated with TPBI company limited. The separate the bottle for help the doctor was occurred during
the COVID 19. Until now, the faculty get the e-waste project which co-operated with AlS. The faculty
try to get better for the environment to help society and economy to support the BCG model of
government. The results as follows as; 1) The hard plastic is 19,991.05 kg. 2) The strechy plastic is 3,415.31 kg. 3)
The aluminium is 83750 kg. 4) The UHT boxes are 344892 kg. 5) The Bra is 724.92 kg. and 6) The E-waste
is 6,531.05 kg. The total weight was 34,948.75 kg. The carbon emissions were 95,970.31 kg CO2 eq as

like as the trees for absorb carbon dioxide in the world.

Keywords: Carbon, Emissions, Reduce, Waste, Management

unAaga: Msldnswensliuptu=NUAUWNEMAAS UKI3N1dguRaa v1nnstiudayausunauuay USOARTS
tunisdvouavluusmalagugnaontduds:tanciva nisdanisuovldguovntu:Y ASAQUENUSILNNUDVLEY
ydVALU:Y WUUW.A.2554 13UHA1SIaNISNIVAIUFVII0dDUDE VD5V usntduve:AdlU ve:aads ua:ve:
duasie TmsdidumsweuundatdovilunisugnnaovuusiulasvnisHavAbedd Green shelter caunld
adunmsuenwaradnlasvmsou lasvnisuenudaydgkud wa:lnsvnsaulngls E-waste Uosauu [dsounu
MAsgua:wnsuluNIsYaNISUDVUSAREIVDUS:ANSNIW 15U Sad1nuav SlslAa 1agd AW [b Uan.d3 nla
(UszinATng) ShAa us¥n 310U USUN upacud Sulwsisasa 1du 15 ua:usyn lAWSUA 10 NV KA
[aystunnisyavitkdalduElunisUsuUs VU I8vIuldasy snmistoAvIaqIKdaldRuIoINAdASSY
ASI3YUNISaDUUDVALULY NNSLEAUDVUSIIAYadVaULdaADNSsSUNSETsIAa IWpdvlasuulouls BCG
ypvmASgUIa msfnsAauenUs:tAnUdvldsUs:LAncIva ducialud 1T.waraanudv 19,991.05 Alansu 2.
waradnda 3,415.31 Alansu 3.0adldguuiguws:s18NIU 837.50 Alansu 4.ndovuulasomsHavATedd
Green shelter 3,448.92 Alansu 5.1AsvA1susitaguavusyin NIA(Us:ztnAlng) 91710 ua:New life Bra-cycle
Ta: udslUTHu usS¥n ¥10UY 910 (UK1BU) 724.92 Alansu 6. InsvaisaulnglS E-waste JUSU1EU 6,531.05
filansu soudkunfvkiuaAaduusuieu Avdu 34,948.75 Alansu (lagus:uieu 34 du) Aatdunisaans
Uaadanumsuaula 95,970.31Kg CO2 eq (95 ton CO2 eqlagus:uicu) thigutinnisuandull 7,997 Au thgu
Judu 9,500 apaas HépUs:uNeu 324,805 uniaAaatdutsurinmMsvigmMsSusuLASAQ
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PNADUNNVBUAIUTELANANG  AUAANSNITZNUABEIWINGDY  AMEUALNVEAERS

1. UNUN

UINeNduuea as1efanssuanasulunisAawenlseinnvaads Tasidunissuusaaiinisiildds

o

davendeeginduszuu ymsdaiiuresdevesuianliniady vstvenwy wilsauneuen
sudunmafudeyarusnnenasilunszauguonniindy  aanansenudedunndon  aaonau
aseunquUszlomivasnne  nadidunsdaiosiudl 2554 Fellagtiu Smsdudunisdauen
Usstnnveadeegnadussuuiimianneddeiles  Buanmsfauendssiamvendeeenidu 3
Uszinm g 4 Ussinv uagrainviatgmuusunlun1sdnnisveddestnegnis

HagtuilymAanededlfdmadennniedludeey Sudmansenudeyararamely ua
YANANIBUBNYBIAME ™ INanthenumMenazdandouldnszutin dudunis iudeya thdeya
wns1edt BaulsslevifanindulusuiandniugseRa BCG thnsdnnismdnudaindonves
quimsiiideimiaimih  Ifdaaduatuayulasinsing  MAerdesiudsnndeudlensliin
Uselowilsennausgrsserdioniiugusssm
2. THuaITNIg

meleneideaiosdionnmslidoyaadfdounds Addunmsdafuiousd w2562 s
AnuonUsziavveadeldnisfauentssiavvendslaeuvwendaundurnauwdvinnisfauenusay

YSLLANUINITIUINIA

3. NAN1SANE
N1suENUeIUINATRdw LRI TIINMTTIaAa ieduasuulevs BCG w83n1A3guna
NYIN1IARLENUIZLAYNVDUENUTZLANAG9) Fereluid
1) wanadnuds 19,991.05 Alansu
2) wanaRngm 3,415.31 Alansy
3) ealiillunvnileunszs1Inu 837.50 Alansy
4) napwulATINIIMAIANTYIE Green shelter 3,448.92 Alansy
5) lAsensuTIAguasuTEen MlaUsemelng) 9110 waz New life Bra-cycle Taz uaald
T USEm 91311 e (Wvu) 724.92 Alansy
6) Tasensaulngl? E-waste $USual 6,531.05 Alan3u sauthveindanunanduusunn
WA 34,948.75 Alandy (aeUszunn 34 6u)
Anlun1sannisuanuaseasueuls 95970.31 Kg CO, eq (95 ton CO, eq lasusyana)

Weuwinisugnaull 7,997 du
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addnIsus MR wanEREn

4000
3500
3000
2500
2000
1500 W 2562
1000 B 2563
500
0 - _ _ W 2564
jan feb mar apr may jun jul aug sep oct nov dec
2565
| 2562 0 0 0 0 0 0 0 5 6.5 75 36 8
W 2566
W 2563 10 q 11 1 5 145 25 16.5 24 16 24.5 15
W 2564 6 12 30.5 0 14 20 336 1525.2 2679.1 1696.2 22434 135549
2565 11415 841.2 3597.5 11554 850 503.66 880 234.7 154.19 169.25 313.14 357.94

W 2566 146.12

3.1. @8AN1SIANIIWANERN PET

wanaanuszLan PET YA, 2562 USuw 30.6 Alansu Un.A.2563 Usual 166.5 Alansu U
WA2560 USinal 9,615.49 Alandu Uw.a2565 USinal 10,178.46 Alandu nTuAunin 100
Wesidud Uszanas 333 wihwesdn.e.2562 fuSinasiuiaan 19,991.05 Alandy annsUanudes

AFUBY 75,366.26 Kg CO, eq Toyialn.A.2566 uansisnsiiutoyasioiiles

anfnisusnewanafinda

300
250
200
150
10 W 2562
<l nol || ||| ——
9 II I I [ | II III [ | I I -I I I [ | I W 2564
jan feb mar apr may jun jul aug sep oct nov dec
2565
| 2562 0 0 0 o] 0 177 288 543 152 45 439 67
W 2566
W 2563 67 72 48 285 21 395 202.11 272.2 66 69 67.5 69
W 2564 37 66 733 o] 50 45 57.8 1.7 223 110 24.7 133.4
2565 91 79 T0.7 145 98.7 126.11 180 111.51 64.02 40.46 116.28 175.92

W 2566 8866

3.2. @0ANISIANITNANARNETA

USunaunana@ngm Un.m.2562 Usuas 271.9 Alansy Un.f.2563 Usuney 1,021.81 Alansu ¥
W.A.2564 Usines 821.9 Alan3u Tn.m.2565 Usunas 1,299.70 Alandy udwiunit 100 wWesidud
Usvanal 47 wihwestna2562 fUSinusiisau 341531 Alansy annisUanudssausy

8,193.33 Kg CO, eq YoyaUn.f.2566 LLﬂﬂﬂﬁﬂﬂ’]iLﬁU%ﬁ]mﬂaﬁiaLﬁaﬁ
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atiensiineegiifisudmivmavhanieunsznemu U 2562 fis Jaqliu

90
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70
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20 W 2562

! il il

: thi 1 Wl -

0 . o | - I_I lll [ | I I 1| I .

jan feb rmar apr rmay jun jul aug sep oct nov dec W 2564

W 2562 3 3 3 4 5 10 13 18 20 285 8 24 2565
W 2563 14 40 11 1 1 8 9 28 17 17 22 16 W 2566
W 2564 5 12.2 19 0 15 15 25 12.8 0 28 14 218

25651 163 19 275 16.50 26.00 29.00 14.00 25.00 15.00 18.58 53.77 84.50
W 2566 1012

3.3. #iAN159nN15e gt HuNVINEUNTEIIVNIU
USunauegiiillen Un.m.2562 Usuna 139.5 Alansu Un.m.2563 U3 185 Alandu e
2564 U3inas 167.8 Alanda w2565 USunas 345.2 Alandy iuduiy 100 Wesidud Wudutes
A 147.45 USunausanieay 837.5 Alandu anAsuau 3,711.38 Kg CO, eq ToyaUn.A.2566 UaAAIDa
mafudeyasieiiles
adAnsuUsIPNao9el Tasin suainden
a0

400
350

300

250

;gg ‘ W 2562

100 W 2563

52 I- [ | II | _ . | ™ | II I Il III Ill III W 2564
sep oct

jan feb mar apr may jun jul aus

nov dec
2565
W 2562 0 0 o] 0 0 0 347 417 143.6 150 745 110
W 2566
W 2563 120 68 35 55 10 255 T4 88 34 54 66 65.4
W 2564 14 61 538 0 38 40 60 16 0 96 444 64.97
2565 4497 5317 85 145 215 89 96 31 64.02 69.03 56 139.46

W 2566 3102

3.4. #iAN153AN1INERUNLATINTNAIRNTYIY Green shelter

USununaasuan.A.2562 Usuna 1,242.1 Alansy Un.A.2563 Usunas 645.4 Alansy Un.e.
2564 Usunaw 473.77 Alansu Uw.a.2565 Ui 1,087.65 Alansu dUiunaanaiosas 12.43 Usuia
shuvieEY 3,448.92 Alandu annisUanUdssasueu 5,088.88 Ke CO, eq Toyal W.A.2566 ARG

maiuteyasieLiiod
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E-waste
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W 2563 516 o] o] 0 V2 297 352 1410 64 631 680 148
W 2564 263 199 223 0 110 129 320 320 0 20.242 2246 26.84
W 2565 1111 6.41 56.41 18.88 29.81 7.1 33.58 18.69 50.54 7.522 a7.46 36

2566 132

W 2563 W 2564 W 2565 W 2566

3.5. #0AN159AN15 E-waste
USuney E-waste Un.A.2563 JUSue 4,170 Alansu Uw..2564 Usuias 2,037.54 Alansy U
W.A.2565 USUNd 323.51 Alansu anadssasay 92.24 USUNUSINTINAU 6,531.05 Nlansu anA1suay

3,178.45 Kg CO, eq Yoyatl w.¢.2566 uansisnsiiutoyasioiiles

anfinsusaaus Tasansundmdiumauismnls Usswellne

a0
35
30
25
20
15 W 2562
10 W 2563
: [ i i [ i
0 W 2564
jan feb mar apr may jun jul aug sep oct nowv dec
2565
W 2562 207 3352 275 19.92 314 17.1 17.8 20 9.53 14 20 18.05
W 2566
W 2563 13 2279 14 16.5 0 9.56 9 20 17.92 9.89 842 8.17
W 2564 0 7.81 19.82 0 0 15.95 0 0 0 133 .63 8.29
2565 8.29 24.28 17.17 155 24.08 6.79 30.54 10.13 24.41 26.1% 3558 15.48

W 2566 145

3.6. @AANITIANITUT

Uinaus Sdoyadeurdng 2559 Usinas 75 Alandy e 2560 Ui 115 Alandu T
2561 USunal 173.93 Alansu Un.e.2562 YT 259.32 Alansu Un.e.2563 Usuiu 149.25 Alansu
Un.m.2564 Usuna 73.8 Alandu Un.m.2565 Usina 242.55 Alandu Usinasiedy 724,92 Alansu
43202 Kg CO, eq teyanltlunisiunaziduline2562-2565 deyatinm 2566 wansfanisiu

Toyasiaiiles
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4. aAUs1gNanIsANYI
AMSTTUALNNEAIENS U INeIdeuiiea lesiusSnudunsdeuaiusaannisuantass

Asuaulimbudiuau 95,970.31 Kg CO, eq (95 ton CO, eqlagssuna) wisuwinnisugnsiulyd 7,997

AU MILlASINTEINNSnanN1sUanUaesuatiuenI19e1nId PM 2.5 Lan1uAINSIUNISARLENTDLASLAY

YDIUTANA

5. agUnan1sAnen
NANNTANLIUNITAULTUALNNYANERS UPINGIBEURAS LASIUSNENFINABUANNITOVINNS

ann1sUanUassmisuoulaidulsunm 95,970.31 Kg CO2 eq ann1sanilun1sAnLena89Lde

samaluil

1) wananude USunal 19,991.05 Alansy

2) panamange Usued 3,415.31 Alansy

3) egilifleuviunses1vniu 837.50 Alansy

4) navaunlATINIIUAIANIYT ¢ Green shelter 3,448.92 Alansu

5) TA5an15UT A8 VaIUTEN MIAUIEWAlNY) 91199 LazNew life Bra-cycle Tazuaalulnu
UTEM 10U ARl Usuiu 724.92 Alansu

6) lasen1saulnels E-waste Usunal 6,531.05 Alansu

saudutivinyadu 34,948 Alandy MSeUseuna 34 du lneUszanad) WetunAwIiunis
ann1suanUasefinsasueu 95,970.31 Kg CO2 eq (95 fu CO2 eq) Wisutduidu 9,500 aeaans wse
Useanay 324,805 vmkiladndukumnyiinisvieaisuswasin wnaadunisannisdaldvitaren

Fuau 7,997 siu (newdudulingandy 12 wes waziluiuligud) deyalilalddoyal 2566 Nuans

Tiiewansdansivdeyasewdisdedaqiu
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Abstract

This research study conducted testing on the effectiveness of a fume hood used in a research
laboratory at a university in Bangkok to identify factors that impact the fume hood's efficiency and
assess the risks of chemical exposure to laboratory personnel. The performance was tested by
measuring the fume hood face velocity using the ASHRAE 110 fume hood testing method and the
surrounding environment was surveyed to evaluate other factors that may affect the fume hood's
efficiency. The main factors found to impact the fume hood's performance were the presence of
obstructions inside the fume hood, the effects of the air conditioning system, and the use of an
unsuitable fume hood. These factors resulted in a face velocity flow rate lower than the standard
requirement of 100 feet per minute, which caused the dispersion of volatile organic compounds and

affected the health of laboratory personnel working with the fume hood.

Keywords: Fume hood, Risk Assessment, Performance Testing
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Wellness Center Model : Big Change with New Health's System Idea in Workplace

for Save Medical Treatment Expense and Good Productivity

Rungprakai Wirichai* and Yaowalak Keawkamchan

Division of Occupational and Environmental Diseases, Bangkok, Thailand.
* Correspondence: rung.envocc@gmail.com

Abstract

Objective: Company’s Wellness Center has been set up by Department of Disease Control in 2019. The
project is to prevent and protect worker’s health at earlier period, maintain healthy employees, and
create a sustainable health culture in workplace. The project has been introduced to the enterprises
to total worker health risk assessment and improve their health prevention and promotion program
with health coach from Hospital's Wellness Center.

Methods: The enterprises allowed their staff applied to the project introducing by local public health
officer and develop their enterprises activity on health officer recommendations had audited by
health regional center criteria consisting of (1) Establish team, (2) total worker health risk assessment,
(3) screening, (4) problems prioritization, (5) set intervention and innovation, (6) monitoring and
evaluation.

Results: After the enterprises applied to the project, many of them showed their success on worker’s
health improvement. For example, an enterprise can reduce the sick leave day for 15,316 days to 13,951
days able to reduce average leave days per person per year by 4 .4 2 days, reduce cost of medical
expenses, and, increase performance, and there had create health’s promotion innovation etc.
Conclusions: The study found that this project can reduce the sick leave day, medical cost, increase
wellbeing of workers, and increase productivity by TWH risk assessment and conducting health
improvement activities for important problem from the most activity has been coordinated between
Company’s Wellness Center and Hospital's Wellness Center. Most importantly is the enterprises are

created a sustainable health culture in workplace by them self.

Keywords: Company’s Wellness Center, Total worker health risk assessment, Maintain healthy

employees, Create a sustainable health culture
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Fire Detection System in The Building with CCTV Techniques

[OR21_R]

Amornrat Photikasem, Porntiwa Srichand, Kittichai Ngamphring and Surachat Sinworn*
Department of Occupational Health and Safety, Faculty of Science and Technology, Suan Dusit University.
* Correspondence: sinworn@hotmail.com, Tel (+66)-8-1403-5601

Abstract

This research had purpose was to design and build a computerized image processing system
including a notification via a line application. For test the efficiency of the Python program in
discriminating between people, objects and fires, as well as to test the accuracy of fire detection
system notifications through the LINE application. The fire detection system relies on the working
principle of the RGB color value that was set in the Python program as a criterion for detecting fires.
The connecting CCTV will be a Python program by username, password, IP, and port of CCTV. The
image processing is done via computer and can be notified through the LINE ap-plication Displays
the notification results into two types: the image file of  the incident at that time and the message
"Fire Alert !! Fire Detected". This research has tested the efficiency of the fire detection system by
using the Python program to test at the front of the elevator on the 2nd floor, Building 11, Suan Dusit
University, 5 points, each point tested 3 times, and also collecting the data for the three times. The
test results were then analyzed using statistical programs.

The performance test results of the Python program in discriminating between people, objects, and
fires and the test performance of the Python program in detecting characteristics of each type of fire.
The researcher used Class A and Class B fires and found that the program was able to detect only one
fire. In addition, it can detect only Class A and Class B fires caused by fire. In addition, to test the
accuracy of the fire detection system notification through the LINE application, it was found that
Point 1 had an average notification time of 10.33 seconds, Point 2 had an average notification time of
36 seconds. Point 3 had an average alert time of 14.33 seconds, Point 4 had an average alert time of
28.5 seconds, and Point 5 had an average alert time of 13.66 seconds. Furthermore, the least warning
time Points 1, 3, and 5 had 100 percent accuracy in alerting, and points 2, 4, and 5 had 66.7 percent
accuracy in alerting. 1 has the best alerts and the highest alert precision. Also, Point 2 is the spot with

the lowest alerts and accuracy.

Keywords: Fire detection system, CCTV, Building
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L MainCodeDl py - CAUserfACER\Desktop\FireDetection@SDUNMsinC odeDl.py (3.7.2) - o x B
File Edit Format Run Options Window Help. st

="Ci /Users/RCER/Deskoop/ FireDetectiond 500/ FireDecect 10n.png” - =

bug _ Optie

wiindow _ Help
SasfroGas:, Dec 23 2018, 23:08:28) [MSC v.1516 64 bit -

Epyzigne®, "oredita® ox "license()" for more information.

£lags, params):
nv2, arawing, pxl, pyl, px2, py2

Im1 Cak0

JUN 6 nthsienisiandnds

[& MainCode01.py - C\Users\ACER\Deskto p\FireDetection@SDUNMainCodedl py (3.7.2)

File Edit Format | Run | Options Window Help

Python Shell ~
Check Module Alt+X reDectection@SDU/FireDectection.png™

addx=""
pointl = ()
poine2 = ()
Px1=0

px2=0

P¥1l=0

Py2=0

d=0

=0

=0

hh=0

mm=0

sm=0
datetimerl=""
dacecimerz=rr

def mouse drawing(event, X, Yy, flags, params):
global pointl, point2, drawing, pxl, Dpyl, DX2. DY2
if event == cvi.EVENT_LBUTTONDOWH:
if drawing is False:
drawing = True
pointl = (x, ¥)

drawing = False

e
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Recommendations For Improving The Manual Lifting And Handling Operations
Regulations To Prevent And Reduce Musculoskeletal Injuries: The Results From A

Literature Review And Pilot Survey Across 5 Industries.

Naris Charoenporn'™, Wattana Jalayondeja?, Nivit Charoenchai®, Manida Swangnetr Neubert? Teeraphan
Kaewdok?®, Ekarat Sombatsawat®, Chanon Kongkamol®, Chanya Jiemjai’, Cholrit Luangjinda®, Thanawan
Ritthichai®, Suparat Kata®, Kittigar Laowattanarot® and Paritthipong Samsang®

! Faculty of Engineering, Thammasat University

2 Faculty of Physical Therapy, Mahidol University

3 Faculty of Engineering, Chiang Mai University

4 Faculty of Engineering, Chulalongkorn University

5 Faculty of Public Health, Thammasat University
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& Thailand Institute of Occupational Safety and Health (Public Organization)

*Correspondence: cnaris@engr.tu.ac.th; 025643001-9 ext 3038

Abstract

The objective of this study was to review the literature regarding the maximum lifting weight
regulation that allows one worker to transport objects by manual safely. This study also took a pilot
survey of lifting and manual handling in 5 establishments across different industries. The study found
that the maximum weight of lift under Thai regulation is quite high when compared to 11 countries
(United Kingdom, Germany, Japan, Australia, United States, India, Philippines, Brazil, Hongkong,
Malaysia, and Indonesia) and international standards (ISO). The other risk factors, particularly the
frequency and duration of work, are not set out in the regulation, which may result in a higher risk of
injury. The survey of manual handling activities also found that workers have been performing the
manual handling activities under several risk factors, affecting health and injury, including object
size, weight, hazardous objects, coupling style, height of the object, postures in twisting and bending
while lifting, characteristics of standing and walking surfaces, as well as the traffic condition of people
and vehicle in the work area. These factors might be major causes of high musculoskeletal injuries,
although most of the lifting activities did not exceed the legal weight limit. From the results of the
present study, the research team therefore propose a management concept and action plan for the
government to use in safety management to prevent and reduce musculoskeletal injuries from
manual lifting and handling loads. The action plan will have a period of operation between 2023 -
2027. Results from this action plan will be subsequently used for developing the next action plan to

be more efficient.

Keywords: manual material handling, lifting weight, musculoskeletal injury, ergonomics
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Design And Development Of Portable Smoke And Heat Detector Alert Via

[OR24_R]

Smartphone

Dusita Che-mard, Kesarin Kaewpeng and Suwit Numpa*
Department of Occupational Health and Safety, Faculty of Science and Technology, Suan Dusit University.

* Correspondence: suwitnp9@gmail.com

Abstract

This study aims to design and develop smoke and heat detectors by increasing the efficiency
of notifications via smartphone (Line Notify), buzzer sound alarm system and LCD flashing
signal. These devices are smaller, lightweight and can be carried anywhere which is different
from the devices that are used in general. This device was applied to use Arduino IDE
microcontroller board (ESP8266) installs an air card to connect the WIFI signal with MQ-2,
humidity and temperature sensor DHTT11, battery built-in and displays the temperature value
and smoke through the LED screen. According to the results of testing the performance of
the device: found that the heat measurement has an average accuracy of 99.77% and can be
notified quickly within 3 seconds when smoke or heat is detected, according to the specified
standard (Smoke density more than 30% and temperature higher than 60 degrees Celsius).
The results of user satisfaction in terms of the appearance, performance of smoke and heat
detectors are at very satisfied (4.12 + 0.80). This device is useful for people living in buildings,
especially old buildings that do not have smoke and heat detection systems installed. This
device can prevent and reduce the risks of loss that may affect life and property caused by

fire.

Keywords: Portable smoke, Heat detector, Line Notify, Smartphone, Arduino
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Arduino IDE 1.8.19

The open-50urce Arduing Softviare (1DE) makes It easy 1o write code
and upload It to the board. This software can be used with any
Arduino boacd.

RBefer 10 e Getting Started page f0r INsTakanion MstrLLnons

Actve development of the Arduino software 15 hosted by GitHub.
See the instructions for buliding the code. Latest release source
code archives are avaliable here. The acchives are POP-sgned 50
they can be verified using this gpg key
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Factor Affecting to Eye Strain of Computer Workers in a Food Industry
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Abstract

The extensive use of computer screens for eight hours per day by most computer workers can lead to
eye strain, causing various eye abnormalities and a heightened risk of eye diseases. This cross-
sectional study aimed to identify the factors related to eye strain among computer workers employed
in a food industry factory. Questionnaires and instruments to measure brightness and luminance
were utilized to collect data. The questionnaire included sections on personal and work -related
information, an assessment of eye strain, an evaluation of sleep quality, and a measurement of light
using a lux meter and luminance meter. The data were analyzed through various statistical methods,
including frequency distribution, percentage, mean, standard deviation, and univariate and
multivariate analyses at a 95% confidence level. The study participants included 60 workers, of whom
76.67% were female, with an average age of 39.28 + 12.70 years. The majority (75%) of the participants
worked in a lighting environment that complied with the regulations. The results indicated that the
prevalence rate of eye strain was 53.33%, and the multivariate analysis revealed that alcohol
consumption and sleep quality were significant contributing factors to eye strain among this group.
Thus, it is recommended to provide knowledge about resting the eyes during work and to include
training programs that educate individuals about eye strain and the importance of adequate sleep

quality and alcohol consumption to reduce the risk of eye strain.

Keywords: Eye strain; Factors related to eye strain; Alcohol consumption; Sleep quality; Computer

worker;

1. Introduction

In contemporary work settings, computers have become a vital aspect of daily operations,
improving productivity and efficiency (Susskind R, 2015). The food industry is no exception, relying
heavily on computer technology for various tasks, including inventory management, sales data
analysis, electronic communication, and product labeling (Martin, 2019). However, excessive and
prolonged use of computers can have negative impacts on eye health, particularly when working in
poorly lit environments or adopting substandard practices. Extended computer use without breaks
can lead to eye strain, resulting in conditions such as computer vision syndrome (CVS) (Liu, 2022).
CVS is a common condition that affects individuals who spend considerable time using digital
devices, including computers. Given that many people spend prolonged periods staring at screens for
work or leisure activities, the increasing prevalence of eye strain in the digital age is a worrying
concern (Cheng, 2019). According to a survey by the American Optometric Association, over 70% of
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adults in the United States experience digital eye strain. Symptoms of eye strain can include
headaches, dry eyes, blurred vision, and neck and shoulder pain, all of which can potentially impact
overall eye health (Vimont, 2020). Additionally, research has found a high prevalence of computer
vision syndrome among computer workers in Thailand who use computers for more than one hour
per day, with a prevalence rate of 24.4%. Age and duration of computer use were identified as
contributing factors (Chitnayee C, 2013). Nonetheless, the occurrence of computer vision syndrome
among computer workers who work for eight hours per day remains a significant concern.
Consequently, investigating the underlying causes and factors associated with eye strain is crucial in
comprehending its impact on eye health, and devising preventive measures and treatments. In
addition, it has been noted that the company under investigation lacks a policy for providing short
breaks to workers who engage in prolonged monitor usage. Therefore, the current study seeks to
identify the specific determinants related to eye strain among computer workers who work for eight
hours, with the ultimate goal of promoting eye health among individuals who frequently use
computers.

2. Materials and Methods

A cross-sectional study was conducted to investigate eye strain among computer workers in
a food industry situated in Bangkok, Thailand. The study included all computer workers employed in
the industry, and a total of 60 participants completed the questionnaire and evaluated their eye
strain at the end of their day shift. The questionnaire consisted of several sections, including personal
information, work-related data, an eye strain assessment, and a PSQI sleep quality assessment. It also
included queries on potential risk factors, such as pre-existing eye disease, contact lens usage, taking
regular breaks during computer work, and the current distance between the face and monitor. Light
intensity and luminance were measured using a Lux meter (Extech HD450) and a Konica Minolta
luminance meter, respectively. Common eye strain symptoms were evaluated using a 5-point Likert
scale at the end of the shift to assess eye strain. Data collection took place in February to March 2023,
and the study protocol was approved by the Ethics Review Committee of the Faculty of Public Health,
Mahidol University (CoA: MUPH2022-042).

The Statistical Package for Social Sciences (SPSS), version 18 (SPSS Inc,, Chicago, IL, USA), was
employed to analyze the collected data. Descriptive statistics, including frequencies of distribution,
percentages, means, and standard deviations, were used to describe the data. Univariate analysis was
conducted to examine the relationships between the selected study factors and eye strain. Factors
with a p-value < 0.5 in the univariate analysis were included in multivariate analysis, which was
conducted using binary logistic regression. To identify significant relationships between selected
factors and eye strain, adjusted odds ratios (aOR) with 95% confidence intervals (Cl) were utilized. The
level of statistical significance was set at p < 0.05.

3.Results
Table 1. Personal and work characteristics of the computer workers (n = 60)

Characteristic Frequency Percentage
Sex
Male 14 2333
Female 46 76.67
Age (years)
20-29 19 3166
30-39 13 2167
40-49 13 2167
More than 49 15 25.00

Average = 39.28+12.70
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Characteristic Frequency Percentage
Body mass index (kg/m?)
18.5-23.4 (Normal weight) 25 4167
23.5-28.4 (Overweight) 35 5833
Education levels
Less than Bachelor's degree 19 3167
Bachelor’'s degree 41 68.33
Work experience (years)
1-5 21 35.00
6-10 15 25.00
>10 24 40.00
Smoking Cigarettes
No 58 96.67
Yes 2 333
Alcohol consumption
No 33 55.00
Yes 27 45.00
Exercise
No 28 46.67
Yes 32 5333
Sleep Quality
Good 38 63.33
Poor 22 36.67
Hypertension
No 52 86.67
Yes 8 13.33
Diabetes
No 55 91.67
Yes 5 833
Short-sighted (Myopia)
No 38 63.33
Yes 22 36.67
Farsightedness
No 42 70.00
Yes 18 30.00
Wearing eyeglasses during work
No 18 30.00
Yes 42 70.00
Work with computer (hours per day)
8 hours per day 53 8833
More than 8 hours per day 7 n.67
Work with computer (years)
Less than 5 years 21 35.00
5 years and more 39 65.00
Use artificial tears during computer work
No 55 9167
Yes 5 833
Relaxation during computer work
No 8 1333
Yes 52 86.67
Distance from eye to monitor
Less than 50 centimeters 27 45.00
50 centimeters and more 33 55.00
The intensity of light
Less than 400 Lux 15 25.00
400-500 Lux 45 75.00
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Characteristic Frequency Percentage
The luminance of light (cd/m?)
Less than 75 cd/m? 36 60.00
75 cd/m? and more (glare) 24 40.00
Eye strain
No 28 46.67
Yes 32 5333

Note: kg/m? kilogram per square meter; SD: Standard Deviation; cd/m?* Candela per square meter

Table 1 presents the frequency and percentage of demographic characteristics of individuals
who work with computers for at least 8 hours per day. Out of the 60 participants, 23.33% were male
and 76.67% were female. The age distribution varied, with 31.66% aged between 20-29 years, 21.67%
aged between 30-39 years, 21.67% aged between 40-49 years, and 25.00% aged over 49 years. The
average age was 39.28:12.70 years. In terms of BMI, 41.67% had normal weight, and 58.33% were
overweight. Regarding education levels, 31.67% had less than a Bachelor's degree, and 68.33% had a
Bachelor's degree. Work experience varied, with 35.00% having 1-5 years of experience, 25.00%
having 6-10 years of experience, and 40.00% having more than 10 years of experience. The majority
of individuals did not smoke cigarettes (96.67%), have hypertension (86.67%), or diabetes (91.67%).
However, 63.33% reported good sleep quality. However, 45.00% reported consuming alcohol, 36.67%
had myopia, and 30.00% had farsightedness. Furthermore, 70.00% of individuals wore eyeglasses
while working with a computer. Concerning computer use, 88.33% worked with a computer for 8 hours
per day, while 11.67% worked with a computer for more than 8 hours per day. Of those who worked
with a computer, 35.00% had less than 5 years of experience, and 65.00% had 5 years or more of
experience. Only 8.33% reported using artificial tears during computer work, and 86.67% reported
taking breaks yourselves to relax their eyes during computer work. In terms of the work environment,
45.00% sat less than 50 centimeters away from the monitor, while 55.00% sat 50 centimeters or more
away from the monitor. Most individuals worked in an environment with an intensity of light of 400-
500 Lux (75.00%) and a luminance of light of less than 75 cd/m? (60.00%).

Table 2. Factors associated with eye strain level: univariate analysis

Factor Eye strain Univariate analysis
No Yes Total OR (95% CI) p-value

Sex
Male 9 5 14 1
Female 19 27 46 256(0.74-8.85) 0.13*
Age (years)
<40 15 17 32 1
40 and more 13 15 28 1.02(0.37-2.81) 0.97
Body mass index (kg/m?)
Normal weight n 14 25 1
Overweight 17 18 35 0.83(0.29-2.33) 0.73
Education levels
Less than Bachelor's degree 10 9 19 1
Bachelor's degree 18 23 41 1.42(0.48-4.23) 053
Work experience (years)
<5 Ll 10 21 1
>5 17 22 39 142(0.49-4.13) 0.52
Smoking Cigarettes
No 27 31 58 1
Yes 1 1 2 0.87(0.05-14.60) 1.00
Alcohol consumption
No 21 12 33 1
Yes 7 20 27 5.00 (1.64-15.25) <0.01*
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Factor Eye strain Univariate analysis
No Yes Total OR (95% CI) p-value

Doing Exercise
No 17 il 28 1
Yes il 21 32 2.95(1.03-8.45) 0.04*
Sleep Quality
Good 22 16 38 1
Poor 2 16 22 3.67(1.18-11.44) 0.02t1
Hypertension
No 25 27 52 1
Yes 3 5 8 154(0.33-7.14) o7
Diabetes
No 26 29 55 1
Yes 2 3 5 1.35(0.21-8.69) 100
Short-sighted (Myopia)
No 17 21 38 1
Yes Ll Ll 22 0.81(0.28-2.32) 0.69
Farsightedness
No 22 20 42 1
Yes 6 12 18 2.20(0.69-6.96) 0.18*
Wearing eyeglasses during work
No 9 9 18 1
Yes 19 23 42 1.21(0.40-3.66) 0.74
Work with computer (hr per days)
8 hours per day 24 29 53 1
More than 8 hours per day 4 3 7 0.62(0.13-3.05) 0.69
Work with computer (years)
Less than 5 years 12 7 19 1
5 years and more 16 25 41 2.68(0.87-8.24) 0.08*
Use artificial tears during computer work
No 25 30 55 1
Yes 3 2 5 0.56 (0.09-359) 0.66
Relaxation during computer work
No 4 4 8 1
Yes 24 28 52 117(0.26-5.17) 0.84
Distance from eye to monitor
Less than 50 centimeters n 16 27 1
50 centimeters and more 17 16 33 0.65(0.23-1.81) 0.45*
The intensity of light
Less than 400 Lux 7 8 15 1
400-500 Lux 21 24 45 1.00(0.31-3.23) 100
The luminance of light (cd/m?)
Less than 75 cd/m? 18 18 36 1
75 cd/m? and more 10 14 24 140(0.49-3.97) 053

*Significant when p<0.5; tFisher’'s Exact test

The present study found that 53.33% of participants experienced eye strain, and univariate
analysis results revealed that sex, alcohol consumption, exercise, sleep quality, and work experience
were significant relationships to eye strain, as presented in Table 2. Females were at a higher risk of
experiencing eye strain than males (OR=1.72, p<0.05), and those who consumed alcohol were five
times more likely to experience eye strain than those who did not (OR=5.01, p<0.01). Participants who
did not exercise were almost three times more likely to experience eye strain than those who did
(OR=2.93, p<0.05), and those who had poor sleep quality were almost four times more likely to
experience eye strain than those who had good sleep quality (OR=3.82, p<0.01). Furthermore,
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participants with more than five years of work experience were 142 times more likely to experience
eye strain than those with less than five years of experience (OR=1.42, p<0.05).

Table 3. Factors associated with eye strain level: multivariate analysis

FACTOR Multivariate analysis
OR (95% CI) p-value

Sex
Male 1
Female 2.89(0.50-16.86) 0.24
Alcohol consumption
No 1
Yes 3.69(1.05-13.02) 0.04*
Exercise
No 1
Yes 3.43(0.92-12.80) 0.07
Sleep Quality
Good 1
Poor 4.28(1.08-16.87) 0.04*
Farsightedness
No 1
Yes 2.39(0.57-10.10) 0.24
Work with computer (years)
Less than 5 years 1
5 years and more 210(0.53-8.31) 0.29
Distance from eye to monitor
Less than 50 centimeters 1
50 centimeters and more 0.71(0.19-2.66) 0.61

*Significant when p<0.05

The multivariate analysis examined additional factors associated with eye strain level,
including sex, alcohol consumption, exercise, sleep quality, farsightedness, work with a computer, and
distance from the eye to monitor, as presented in Table 3. The results indicated that alcohol
consumption and poor sleep quality were significant risk factors for eye strain, with participants who
reported alcohol consumption having a significantly higher adjusted odds ratio (aOR) for eye strain
level compared to those who reported no alcohol consumption (aOR=3.69, p=0.04) and participants
with poor sleep quality having a significantly higher aOR for eye strain level than those with good
sleep quality (aOR=4.28, p=0.04). However, there was no significant association between eye strain
level and sex, exercise, farsightedness, work with a computer (years), or distance from the eye to
monitor. These findings suggest that alcohol consumption and poor sleep quality may increase the
risk of eye strain, whereas other examined factors do not appear to be significantly associated with
eye strain level.

4, Discussion

Eye strain is a common problem among computer workers that can result in discomfort,
fatigue, and reduced productivity. The study revealed that over half (53.33%) of computer workers
experienced eye strain during work, which contrasts with a study conducted by Chityanee C. among
computer users in a hospital (prevalence of 24.4%) (Chityanee C., 2013) and the research by Zayed H.,
where the majority of eye strain was found to be 82.41% among Egyptian information technology
professionals (Zayed, Saied, Younis, & Atlam, 2021). The difference in results could be due to the
nature of computer work, as workers in this study were able to take breaks and perform eye
relaxation, which may have reduced the prevalence of eye strain. Relaxation can help reduce eye
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strain by giving the eye muscles a break from their constant work while looking at a computer screen.
When staring at a computer screen for an extended period, the eyes become fatigued and may lead
to discomfort, dryness, and other symptoms of eye strain. Taking regular breaks to practice relaxation
exercises such as blinking, focusing on distant objects, and adjusting the lighting can help alleviate
these symptoms and reduce the risk of developing more severe eye problems in the future (Anbesu
& Lema, 2023; Kurunhikattil, 2016).

The study examined factors associated with eye strain among individuals who work with
computers for at least 8 hours per day. Univariate analysis found that sex, alcohol consumption,
exercise, sleep quality, and work experience were significant predictors of eye strain. Multivariate
analysis found that alcohol consumption and poor sleep quality were significant risk factors for eye
strain, The findings suggest that alcohol consumption and poor sleep quality may increase the risk of
eye strain among individuals who work with computers. Alcohol consumption was found to
significantly increase the risk of eye strain, according to a study's multivariate analysis. The study's
findings are consistent with those reported by Li et al. (2020), which found that individuals who
consume alcohol have a higher adjusted odds ratio for eye strain than those who do not consume
alcohol. The exact mechanism behind this association is not entirely clear, but it may be related to
alcohol's effects on the body, including changes to blood flow and dehydration. Alcohol consumption
is also associated with an increased risk of visual fatigue (Simsek et al,, 2021) and age-related macular
degeneration (Zhang et al., 2021).

To minimize eye strain, it is crucial to ensure good sleep quality, as it allows the eyes to rest
and recover from the fatigue and strain associated with prolonged use, such as extended periods of
reading or staring at a computer screen (Magno, Utheim, Snieder, Hammond, & Vehof, 2021). Many
studies suggest that poor sleep quality can contribute to eye strain. Inadequate sleep can cause dry
eyes, which can lead to discomfort and irritation. Lack of sleep can also affect eye function and lead
to difficulties with focus and visual processing. Additionally, poor sleep quality has been associated
with an increased risk of developing conditions such as glaucoma and age-related macular
degeneration. Therefore, it is important to prioritize good sleep habits and seek treatment for sleep
disorders to help prevent and alleviate eye strain (Pan et al, 2013; Zhu et al., 2022). Moreover, the
quality of sleep has been found to be important in the development and exacerbation of eye strain.
Poor sleep quality can lead to physical fatigue, decreased attention and concentration, and increased
stress, all of which can contribute to eye strain. Additionally, disruptions in the circadian rhythm
caused by irregular sleep patterns can further exacerbate eye strain (Nelson, Davis, & Corbett, 2022).

Furthermore, inadequate working conditions were reported by some participants, such as
insufficient lighting, improper luminance levels, and inappropriate distance between the face and
computer screen. Improper lighting and luminance levels have been linked to eye strain and
discomfort during computer work (Jaiswal et al., 2019). Ying Zhou's study suggested that maintaining
a proper LCD screen luminance between 20.63-75.15 cd/m? can minimize eye strain and improve visual
comfort (Zhou, Shi, Chen, Ru, & Zhou, 2021). In addition, the distance between the face and the screen
is critical, as sitting too close or too far away from the screen can cause eye strain and discomfort.
Sitting at an arm'’s length from the screen and adjusting the screen’s height are recommended to
alleviate eye strain. Proper lighting and distance from the screen are vital in reducing the risk of eye
strain and promoting good eye health, particularly for those who work on a computer (Singh,
McGuinness, Anderson, & Downie, 2022).

104 |Page



OSH Avenue
International
Conference
2 o 2 3

In the research, the occurrence of eye strain among participants who use computers for at
least 8 hours daily was investigated, and factors linked to the level of eye strain were identified. The

5. Conclusions

study discovered that over 50% of computer users experienced eye strain while working. The factors
that were significantly linked to the level of eye strain were alcohol intake and insufficient sleep
quality. Thus, the factory could reduce the likelihood of eye strain by enhancing the work
environment, motivating workers to avoid drinking alcohol, and ensuring they get adequate rest and
sleep.
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Pesticide Knowledge and Safety Practices among Farm Workers in Kundasang
Sabah: A Pilot Study
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Farm workers who handle pesticides require good understanding of the risks associated with
these chemicals and how to use them safely. This pilot study aimed to assess knowledge and safety
practices on pesticide application, among farmers in Sabah. A total of 30 farmers answered a
questionnaire about knowledge, practice, and self-reported health symptoms. On average, the
farmers have engaged about 17years in farming and almost half of them spend every day at farm
(42.9%). Most agreed that pesticides may affect health (77.8%) while only 53.8% agreed that its impact
environment and that pesticides are indispensable for high crop yield (59.3%). Although most read,
understand, and follow pesticide labels (69.2%), half are not aware that pesticides can be exposed via
dermal and ingestion route, while 60.7% and 21.4% respective do not aware that ocular and inhalation
act as pesticide route of entry as well. Only 7.1% store pesticides in a locked chemical store. Majority
mix only needed pesticides to avoid excess (42.9%) and purchase only required quantities (50.0%).
Only 3.6% reported to dispose empty pesticide containers through hazardous waste collection sites.
The common PPE used among farmers were hat (85.7%), shoes (67.9%), gloves (64.3%) and respirator
(46.4%). Other safe practices include wash work clothes separately, showering immediately after
spraying as well as not eating, drinking, and smoking. The most common health symptoms were skin
itchiness (39.3%), headache, dizziness and fatigue (35.7%) and eyes itchiness (28.6%). Half of the
respondents have reported at least one symptom (50%). The safe work practices were directly
correlated with the knowledge level (r=0.432; p=0.022), but inversely correlated with the years of
farming (r=-0.444; p=0.018). Proper pesticide knowledge which is continually updated are essential in

implementing safety work practices and protecting the health and safety of farm workers.

Keyword: Pesticide, Farmers, Knowledge, Safe practices, Health Symptoms
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4.1 Process Improvement Innovation Step
4.1.1. Problem
4.1.2. Assessment
4.1.3. Analysis

4.1.4. Concept
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4.1.5. Ideas

4.1.6. Design

4.1.7. Improvement
4.1.8. Confirm results

4.1.9. Report results

l—@ On-site survey )—l

Desktop analysis Survey ldentification

@ Step Job Analysis)

l

Risk Assessment of Rapid Entire Body

VOD + Work posture Assessment; REBA

\ 4

@ Risk order >
v

@ Study design ’

UM 1. Tumpunsindrsranaziiaszidam

Y

(ﬁm : Changmuenwai S. Wongweragiat S. 2021, p. 28-36, Design of dry chemical fire ex-tinguisher

inspection equipment in order to reduce ergonomic risks for fire extinguisher inspectors.)

4.2 Process Design
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4.2.5. prdwihmsiadudnenmsenads ewesiiud DI

4.2.6. Whauiiet019191590n90 1598

4.2.7. WauvinAuaz e

4.2.8. Air Vacuum ¥1974 11971%115090310A504
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Automation

Pokayoke
kaizen 2

Conceptual kaizen
Framework

No touch

IMPROVEMENT
ERGONOMICS
KAIZEN

kaizen

.

gﬂﬁ 2. uwAnlunsuTulsenu
(ﬁm : Changmuenwai S. Wongweragiat S. 2021, p. 28-36, Design of dry chemical fire ex-tinguisher

inspection equipment in order to reduce ergonomic risks for fire extinguisher inspectors.)
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8. 1aN#A1581984

Changmuenwai S. Wongweragiat S. 2021, p. 28-36, Design of dry chemical fire ex-tinguisher
inspection equipment in order to reduce ergonomic risks for fire extinguisher inspectors., Thai Journal of
Ergonomics Vol. 4 No. 1 (2021): January-June, ISSN: 2586-9213, ISSN: 2773-8884 (online)

funtwal su13 Tawn, winnsdugns 159uRdnemsdnistsiney, uen @ite (Usemdlne) 4ia

(UnB), 23 FINAU 2565
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InEUITA IR UNUNNTUILYNERNKUULALHARRI8gUNTal 3D Printer 890 Zortex Ju

m200plus Fellnasandisuandlugui 2 wagdnuarvesaunsal 3D Printer fakandluguil 3

The following table summarizes all technical specifications and operational characteristics of the Zortrax M200 Plus.

Build Volume 200%200x 180 mm [7.9x7.9x%7.1in]

Nozzle Diameter 0.4 mm [0.016 in] - standard / 0.3 mm [0.012 in] / 0.6 mm [0.024 in]
Extruder single (compatible with demanding materials, e.g. TPU or nylon)
Extruder Cooling System Radial fan cooling the extruder block; two fans cooling the print
Hotend Single (v3)

Platform Heated; perforated and glass plates are applicable

Material Endstop Mechanical

Connectivity Wi-Fi, Ethernet, USB

Operating System Android

Processor Quad Core

Touchscreen 4" IPS 800 x 480

Camera Yes

Technology LPD (Layer Plastic Deposition) - depositing melted material layer by layer onto the build platform
Layer Resolution 90 - 390 microns

Minimal Wall Thickness 450 microns - for 0.4 mm nozzle

Platform Levelling Automatic measurement of platform points’ height

Available Filaments Full offer is available at: filaments

External materials Applicable

Support Mechanically removed - printed with the same material as the model
Filament container Spool

Filament diameter 1.75 mm (0.069 in)

Temperature

Maximum Printing Temperature (Extruder) 290° C [554° F]
Maximum Platform Temperature 105° C [221°F]
Ambient Operating Temperature 20 -30°C[68 - 86°F]
Storage Temperature 0-35"C[32-95°F]

110V ~ 5.9 A 50/60 HZ

AC Input 240V ~ 2.5 A 50/60 Hz

Maximum Power Consumption 320wW

Software Bundle Z-SUITE
Supported File Types stl, .obj, .dxf, .3amf, .ply
Supported Operating Systems Mac 0S Mojave* / Windows 7 and newer versions

Additional Information

Each delivered printer may have worked up to 50 hours during the quality control test prints

[*Since the release of macOS Big Sur, we've been developing Z-SUITE's best possible operation on this system and all its future updates. The available version is fully functional, however
minor bugs may oceur.

U7 2 Aavaudfvesgunsal 3D Printer

(fin: https://support.zortrax.com/m200-plus-specification/)
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Fandildfe wanafin ABS( Z-Ultrat) dauansluguil 4, Z-Flex Sudunarafinadngesdiauand

Tuguin 5 uay Z-glass Aauandlugun 6 vuarifiam 0.4 uu ANgIveuawes 0.14 Infill density 7

31]17{ 3 gunsal 3D Printer S1ie Zortex 34 m200plus

90% lP8fIUTTNUINTNILDBNUUULANUNUIVBINANARNT 1.2 1.
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TECHNICAL DATA SHEET Z_U LTRAT

Durability Comes in Colors

Z-ULTRAT is a material characterized by high impact
resistance, which gives your models a uniform surface
texture. This all-purpose material allows you to 3D print
elements requiring durability, such as end-use parts,
which, after continued use, keep their initial shape over
time. With Z-ULTRAT, you can produce objects with
properties comparable to those of models manufactured
using injection molding technology, including functional
prototypes, test casings, and mechanical parts. Z-ULTRAT
allows you to test your tailor-made projects in unlimited
ways, in one of twenty-two shades.

dmperlal

Tensile Strength 32.60 MPa 4730 psi 150 527:1998
Breaking Stress 30.70 MPa 4450 psi 150 527:1998
Elongation at max Tensile Stress 3.78% 3.78% 1S0O 527:1998
Elongation at Break 4.87% 4.87% 150 527:1998
Bending Stress 54.00 MPa 7830 psi 150 178:2011
Flexural Modulus 1.85 GPa 268 ksi 150 178:2011

Izod Impact, Notched 5.26 kJ/m: 2.50 ft-lb/in

106.40° C

4 n 0.0968 Ib/10 min
Melt Fiow Rate o 1SO 1133:2006
Temperature 500°
Specific Density 1.179 glem? 9.84 Ib/gal 150 1183-3:2003
Shore Hardness (D) 734 734 150 868:1998

5U#l 4 Z-ULTRAT Technical Data Sheet

(M": www.zortrax.com)
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TECHNICAL DATA SHEET Z_U LTRAT

The data presented in this document are intended for information and comparison purposes only. They
should not be used for project specifications or its quality evaluation. The material's actual properties de-
pend on the printing process conditions, the design structure and its purpose, test conditions, etc.

Samples of Z-ULTRAT used to carry out the tests were built on Zortrax M200.
The general print parameters utilized are noted below:

Z-SUITE: v2.2.0.0 z

Layer thickness: 0.19 mm;

Quality: High;

Seam: Normal;

Infill: Solid,

Fan Speed: Auto;

Surface Layers: \
- Top: 7 (default);
- Bottom: 4 (default);

» X
Product specifications are subject to change without notice.

Each user is responsible for complying with product safety standards, its intended use as well as the law
and waste disposal (and recycling) rules for electrical and electronic equipment. Zortrax does not make any
express or implied warranties, including but not limited to implied warranties of merchantability or fitness
for a particular purpose.

5U7l 4 (si9) Z-ULTRAT Technical Data Sheet

(#111: www.zortrax.com)

TECHNICAL DATA SHEET Z_FLEX

Z-FLEX is a material with unique properties that will allow
you to successfully print objects with a rubber-like texture.
This material exhibits highimpact and abrasion resistance,
o offers resistance to chemical substances, suchas
Jasoline, ethyl alcohol, butane, and carbon monoxide. In
addition, Z-FLEX has strong adhesion between individual
ayers which gives your models enhanced durability.
These qualities make Z-FLEX perfect for creating elastic
parts, including hinges, gaskets or prototypes of tires,
which will undergo frequent bending and will be tested in
ndustrial environments. Z-FLEX is available in black.

Mechanical Properties Metric Imperial

Tensile Strength 994 MPz 1440 ps 150 527:1998
Breaking Stress 9.07 MPa 1320 psi 150 527:1998
Elongation at max Tensile Stress 3120.74% 3120.74% 150 527:1998
Elongation at Break 3319.12% 3319.12% 150 527:1998
Bending Stress 3,60 WP 522 psi 150 178:20
Flexural Modulus 53.86 MPa 7810 psi 150 178:2011
1zod Impact, Notched* 14.61 k/m 6.95 ft-lbiny?

Metric Imperial

Melting Point 174.25° C 346°F 150 11357-3:2014

Other Properties Imperial Test Method

0.0617 Ib/10 min
Melt Flow Rate 6 It 1S0O 1133:2006
e PECT:
Specific Density 1.186 g/em’® 920 Ib/gal 150 1183-3:2003
Shore Hardness (D) Ell 31 1S0 868:1998

* - Break type: no breck

=]

JUN 5 Z-FLEX Technical Data Sheet

(#u1: www.zortrax.com)
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TECHNICAL DATA SHEET Z_FLEX

The data presented in this document are intended for information and comparison purposes only. They
should not be used for project specifications or its quality evaluation. The material's actual properties
depend on the printing process conditions, the design structure and its purpose, test conditions, etc.

Samples of Z-FLEX used to carry out the tests were built on Zortrax M200 Plus.
The general print parameters utilized are noted below:

Z-SUITE: v2.7.2 z

Layer thickness: 0.19 mm;

Quiality: High;

Seam: Normal;

Infill: Solid,

Fan Speed: Auto;

Surface Layers: \
- Top: 7 (default);
- Bottom: 4 (default);

= X

Product specifications are subject to change without notice.

Each user is responsible for complying with product safety standards, its intended use as well as the law
and waste disposal (and recycling) rules for electrical and electronic equipment. Zortrax does not make
any express or implied warranties, including but not limited to implied warranties of merchantability or
fitness for a particular purpose.

1J17‘i 5 (s@) Z-FLEX Technical Data Sheet

(11: www.zortrax.com)

TECHNICAL DATA SHEET Z_GLASS

See What's Within

Z-GLASS is a material with unparalleled properties
that will allow you to successfully replace brittle glass
elements in your functional prototypes and show what
is within them. Its low shrinkage level makes it possible
to 3D print defect-free models which will be durable
and scratchproof, including automotive and electronics
objects. With Z-GLASS, you can create light-transmitting
objects that will remain unaffected by heavy exposure to
light (high UV resistance) or most acids and alcohols, and
weak alkalies. All these advantages make this material
ideal not only for industrial sector but also for creating
interior design elements.

Tensile Strength 39.57 MPa 5740 psi 1SO 527:1998
Breaking Stress 34.61 MPa 5020 psi 1SO 527:1998
Elongation at max Tensile Stress 5.94% 5.94% 1SO 527:1998
Elongation at Break 6.74% 6.74% 1SO 527:1998
Bending Stress 55.40 MPa 8040 psi 1SO 178:2011
Flexural Modulus 1.17 GPa 170 ksi 1SO 178:2011
1zod Impact, Notched 2.88 kJ/m? 1.37 ft-Ib/in? 1SO 180:2004
Thermal Properties Metric Imperial Test Method
Glass Transition Temperature 78.06° C 173°F ISO 11357-3:2014
Melt Flow Rate 1g?c;?dgzqf? k?m 04@2!&% b . 1SO 1133:2006
Temperature 280° C Temperature 536° F

Specific Density 1.409 g/cm? 11.8 Ib/gal 1SO 1183-3:2003
Shore Hardness (D) 722 722 1SO 868:1998

Uﬁ 6 Z-GLASS Technical Data Sheet

(#u1: www.zortrax.com)
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TECHNICAL DATA SHEET Z-GLASS

The data presented in this document are intended for information and comparison purposes only. They
should not be used for project specifications or its quality evaluation. The material's actual properties de-
pend on the printing process conditions, the design structure and its purpose, test conditions, etc.

Samples of Z-GLASS used to carry out the tests were built on Zortrax M200.
The general print parameters utilized are noted below:

Z-SUITE: v2.2.0.0 z

Layer thickness: 0.19 mm;

Quality: High;

Seam: Normal;

Infill: Solid,

Fan Speed: Auto;

Surface Layers: \
- Top: 7 (default);
- Bottom: 4 (default);

o= X

Product specifications are subject to change without notice.

Each user is responsible for complying with product safety standards, its intended use as well as the law
and waste disposal (and recycling) rules for electrical and electronic equipment. Zortrax does not make any
express or implied warranties, including but not limited to implied warranties of merchantability or fitness
for a particular purpose.

5U7 6 (19) Z-GLASS Technical Data Sheet

(#111: www.zortrax.com)

ludruvesunnguidmunedmiummeaeu “wuinlisdodoulnihsseslng” dula
Amuatiegluwaiuiingannuassuaumaneumiloldunan
wunmsthvanisdedeulnihszeylnaluldvanluaniudsznevfanisnquidmune Litdes

J 1 ISP dy
1797 5 WA 4NN

1) anfilnihduginauyusid 2 (Vensed) 2. unusd
2) msbihuavads aandumaudeinme ngemnm

3) nshiihduginne annidlihlnsdes a.uunys

4) anillwiinles 2.9y581

5 mskiiihduginig gunedignn 2.Uvustil

127 |Page



OSH Avenue
International
Conference
2 o 2 3

[OR13_I11]

N15n523uaslndinrenisussulananin (Fire Alarm Image processing)
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8. LN
HYrans19158 As.neulfiesi aszaua 38 Al : Deep Learning @28 python ,ti1 333

Adrian Rosebrock ,YOLO object detection with OpenCV ,pyimagesearch.com, (November 12,
2018)

Sergio Canu , YOLO object detection using Opencv with Python ,pysource.com, (June 27, 2019)
; Train YOLO to detect a custom object (online with free GPU) , (April 02, 2020)
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An ergonomic design of storage box for overhead crane’s remote controller
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L edvantieundeuaranulasndy AnasIsMaUANans univendeuiing

'Department of Occupational Health and Safety, Faculty of Public Health, Mahidol University

(‘Corresponding author’s E-mail: chatchai.thn@mahidol.ac.th)
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WYRNI5U Miss G.Bean Rolling lilunnsnstuag19ludveddynieadffi seiu .05 (p - value
1.33) uenaniannisveaedlduinnssy wui nqusegtedimnufimeladunisldnuedlusedy

WnAgn (Aade = 4.59) Wesanuinnssudanumunzausanislgay @11150U55191n15U70
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Asweananuwseals danudasadelunisidenu suddinnuasainlunisldnu wasnquéiiediad
anumelasunisesnuuvegluseiusnniign (diade = 4.63) iesanuinnssuiinnuaesay e
suaouaziiaula Sarwamudenisldon Siminmneay saluuns Auewonisldau Yagd
Fonldmdeldie mufeamsaindualdld Tnenguiegredanufonelaluniwsuveanisld
uinnssuegluszduannitan (Aiade = 4.69) Feaenndostuauuigiuiiselin fidnudaufiovels

Tuuinnssu “Miss G.Bean Rolling” Tusgauunn

1. finuazauddny

91M13U2ATHEINAIATER (Tension Headache) 1luainsuandsueiinulduosiianlu
UTIANGUTBIDINTUIAATHEIMEA DnanunsaiTalanwudn Arwgnuedlsatindsueduinds
Yowag 52 veslszrnsiilan duwvaduuindsuzaneuieieaisdesar 26 lnswuinisiindsue
NANLLATEATDINIANTUURETUYI9eIE 20 - 64 U (lars jacob stovner, 2022) d1uAINYNVD
nstndsueluaulvneduinisovaz 17.4 Urnfswzainainuaion (Tension headache) Sovas
28.3 (Phanthumchinda K, 1999)

n3uUsIMNeINIsUInAsyranaaseatutlagiu szudseandu 2 Ussan Town nmssnw
1987 warmsinulaglilden 1WAsivaeads annmsdesiiAnanuaunsndouainnslde Gla

a ¢ = Y] I3 Y] & & Ay vo a ] a
'e]qﬂllWV]El']ﬁiiW, 2543) smﬂf\]fquumimmﬂum’iiﬂmmﬂLaaﬂwuwlmummuwLL‘Wi‘VimEJ LLagd

)

Jusossulunatevalenguenis (@l Tviad wazaue, 2552) lnediduatvayu laun 39

€

[y

wns Twfasey (2543) WAnwiUSeuiigunanisunlneszendiunisiueimsugauea Tugiae
flonsUindsuzananaeisanuinng mawnlnglszgndanansanensuindsveldaniinis
Augneg1afidudAgn1eada 31nN1ANYINTRNTTUNITIUSBUIEUNATENT 19N TUIAAULBIA LN
vaanagUInkaNITUINAULIAIEiiBran1TanANUInU kA luNg U1V TN vBIUTTOUNS
wwsTimy wagansy (2559) wui1 MavsTvmensianduielneldgunsaidielunsusamennis
Urndruilefiuszans nmunnninisuadieiliossafitodfyniadd  annsfnuiSesmariud
a1 sinwssuEuUsEavTouayulnsinesaoIn1sUInLazANNEANE UV IE LAY NMSANEILN
$99U83YINT W15 1AaY wazame (2560) MU ANUUIALAZAINTANEY UVBINAIAIUAINFIN
Shwdewiulszaudou 30 unilanateseditedfny wazarnnsnumunuidedes mnumnzay
Y9958 tuNITUsEAUTEU UMeNNiTR Tsanenuaiiiu wud anumangaNvessEeEa
Tunsnswsiudszauouilimnzanfiande 15 unfituandunausulszaviou Insuniguvgiii
wngausensinyImaneamiiasnnfiandesglutasgumgil 40 s 45 sarwaldea uazain
msﬁmsnLéaqﬂﬁzﬁm%mwsumqﬁau%’zgﬂﬂumﬁL@%’&JuqmmﬁLLazLﬁU%’ﬂmqmmﬁmaﬂaam Funsu

[ ! 14 v A A & o = a = A (%
Ay azAne (2564) WUl ﬁ]ﬂi@uﬁiy}W%VlUiiﬁ]‘LﬂJaﬂﬂ']L“U‘EJ’JELIQQAMQSJLﬂaEJQQVIE}W%@Q@@ﬂ%WﬂVLNIﬁiL’JW
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15 unii Wunwgamgilviaudeudiign uasiisninisanaswesguvniivesigailleifiouiugefou
¥iindu q Taudainnsfnwinanisuseauieusegedndoaulnslunduyanaiifennisuiniles
YoswssaINYatl WL wagany (2563) wui1 ndsmsuszauiewnenitidnmulnsodisdelies
Huinan 6 dUnei nausegneits 40 au Sszdumutinananienisuifisutunoulsyaveeiad

v o W a

HedrAneada uansbiiuingeiadeayulnsUseaviouaiunsoanainsdinilissainnisineu

5]

Ya o =2 Yo a

AatiugIdedalaasnauinnssudsuseivg “Miss. G.Bean Rolling” laeniantndminlauiain

e

L o w o & & ¢ 1 14 £ Yo a A
anndsmdnvunazadegrinuszgndidugunsaliiswalianunsalduinnuieslaviuil ieussim
= 1 i = O = wal v & 1% v
91sUinfsue Ae Urlnaainanueien lnednderlaaaud@lunisiniiuanusouldd uas
Aduianay dnvinlitinszanedilenais lneihdudeslveulululasianiiasln 800 dnd Wuan
2 uil Feagldgumgiivdsainsenanlulasiinyiud 40.6 ssmgaldua FeAuToUALYIBUTIIN
v dy o v Y a Y 5 ) o 1 le
91M15n uagaatenduiile viliaunsaane1nsinlaate ndmintdudigaaandesluldlugnnas
Mdnvusazilydsznauiududu wazilundangudieg1aiiionnisuindsueainainunsen
U3hafsye vilunis 2 919 duae U1 waglvanis 2 919 1uszeziian 15 il wazanunsavildlagly
o & v Yo ¢ A v v vy O o @
Fududatlasunisquadinunmdvseidesnay Tdnuazanaunsawinlanignu e Tauviedudy

nsanelganelunsldelnglisdu

2. IQUszash
1 eiauIuInnIsy “Miss. G.Bean Rolling” ana1n15uUInATEeaInA LAY

2. WaIsuinsuszauaulInnaulaznad 1guinnssy “Miss. G.Bean Rolling”

3. WUIAARIUNANIVINTT
3.1 21115U2AATH2AINAULATEN (Tension - type headache)

3.1.1 @R veIeIN5UInATYEAINANLLASER (Tension — type headache)

dunALUInATYE IR naafe iatuanaulaunivesndiuiie Wy msvade
Frvesndaiovazionistinfserananuaion AuiAniiulanusiag nociceptors wavauadly
gﬂﬂéjﬂa\lﬁaiau 9 neluan@swe (Pericardial muscles) (Ashima, Bendten, Jensen, Saki, & Oesen,
1999) uaznuinilimnuudsiwosnduieusnaiuazaeuin (Olesen&Schoenen,1993) éimun
sUuuuMsAReIMsUmNATYEINeALAER B3UNed WeilmnueSenmnsianmeainnsiau

% a 1 o

vseANuAsEAnUIala auesdiududn Suitsensual anuidniinAndsiuainuidnuaznisiu;
[ [

wdvanes Wedsuianududin usia nociceptors WlNNMISUIAUALUIA waziiunvina

Y

1% & = = v o A LY [
Yaenadiile Felanuduiusieulesiunasnnanduieas
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3.1.2 UsztanvesUan@surainAnuasen (Tension-type headache) lnauusaanidu 2
nau Tou
¢ 91n1sUaadsezanAuasemduasadunsia (Episodic tension-type
headache) muneds o1msundssriatuduadadunsniidssoznainsuinduunias 7 Yu
anwagnstinkuunaduniesanuy ausulsvainIsiineglussautesiaUiunalalinazdin
USAsEeEhaEesdng aunsayRainsusesuldmuund ladvinliuanunntu Tuwuenniseduld
UL WABIRINT LA ONa AL LA
¢ 91n15URAsEEaInAaILASEALS 859 (Chronic tension-type headache)
wnes emsianaseeiiatuldtosnn 15 uly 1 Weu Wusseznandadelltosnin 6 wWou &
anwarnstikuunadu niesaudu AnusuLsweintstinegluseauliunae dnasdinfsue
Usnataaesing amnsaviniatnslaniudnd Tneldvinliuisdu enaflenniseauld ndaudes ndauas
RrCIalto]
3.1.3 Jadefiferdeatunsiinennmstindsueainanuaden

o w

* YJaganen1udndenu (Psychosocial factor) 1uladedrAyveanisiinenis

o

U1nfAsyanAuesen n15usus
1. anunmausa W Iy verane ueniueg
2. Jgyynanmsvianu W 1avu gnesnatneu
3. AanadeslumsvhanuiivilfAseanedon
4. fiegorfouodn
5. Msgapdeyanasuiuiin
6. Yaymdu 9 wu mnuguussluaseuaia Maseu iiou isuga
* WUUBNUNITALTIUTIN (Lifestyle) Taa wadnssusng o Tunsess®ia wu n1s
qUUIS Punun wagledeshufidueanased
o madsunladugesluumnands wui Avage 4 Tu 5 donnsiaunineuiiseu
oy U Innfna nain fndeinissiudeidu Uinvies Uindses dadunmsiasuuvasmes

F051UULRAlATIAUN YN IANANISUINATYZAINAINULASLA

3.1.4 N153NW19IN15UNATEZAINANLLATEA LUy 2 35 Toun

o mslgensner laun
1. nM3snwnase1lusugiuin acute medication WU simple analgesia,

NSAIDs)
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2. nMsUosiunoulinAuLAIen Prevention medication 11 anti-depressants
(amitriptyline, nortriptyline $91AU non-pharmacologic modalities %39 alternative
treatment U bio feed- back
o msldldelunissnw laun
1. mslgisniswaunulng
2. msldmalulagdnd uundindnlifn TMS n3an19n336 uauedIeAiY
wdwianlniln Tag TMS (Transcranial Magnetic Stimulation) iWuwmalulagnldaauudimvaniain
pdeiuAzes MR Junduwivanfiannsanzariueiezeang 9 Wilulean Ussana 1 - 3 wufuns
.:4' PN o g ¥ a a ° v & ) Y a Y] a
WomtlealiiAnnsildsunlainsvinuresruuyssaniaznaiuiile dawaliinnisndsasde
Uszamiidndusanisdonusuuarn1sasneeasssuulseamens 4 aeluaues ( gudauetiasssuy
Uszam lsanenunaunssuy Sedunaunmssnwiivazidsrauusiudnunnsinduilousnaiiuan
THnaiies 10 - 15 w7 lagaasinsunissnwegereiiles 1 - 2 ASwnedunn Aelllesiulssann 3
- 5 A%9 WenunAETavewNNg AuaNeIkarsEUUUsTamIndud Usziliudndeainasisiuis
=N o 1 o I's P [y & a < & a <) v
ANURTUNSYINR UM WagINNITIUISUNTSNENUY 8T I uRaUTERMATIT 2 - 3 1Wunuld

(la gruiinenassiuazaunns Asynd, 2543)

3.2 15U
3.2.1 ANUNHNLYDINITUIN

nsuIn neds nsiausienisvindiesnieulie feglnddesinazquld

Juwnuinaninanyiliernisaatsausn 9 envasdululaedlanddasde o nsudunadiunayes
= = adl ¥ = @ YV 14 & vy YR

nstvwanluunanseuadslinaduiuliiluuselont uasnaeluanuiiduneaiusie 4 11910
Ausunilsludaudnaunils mnuinladsarauanisnisie q lWdanuadududou nseiedlinun
as@udunguf] Anunuigven swInkaulveniinanumeasulain nsuingleneuaaie

=) dll S o w | = ! [ & s a 6|
ANULASEA VTSI NsUlaLlesTIusiIUalsauualusIal B899 nMswialdurirans wazdal

(%
=

fiendnualamzaiunsaaevenn1sseusituivrsdnuasiands (glonsimuiguninesdsiu uin
wiulne, 2540)
3.2.2 nalnnsuinanUin

N15u3I0 91985UElANLUIANNG Y AIUANUIEY (gate control theory) &sa5une

Y
(%

nswnvedunisdudaliusanaiunialdmis wazuwnnduloaslunszd wduleyszamauin
) (pressure receptor) ‘vTﬂﬁLﬁmmaé"us"?qmia'wiaﬁuaqﬂisLLaﬂiza’m%’UmmiﬁﬂL%UU%@M%@TUM
dunds vililauszansdsdyaianinudulin vuniatudetuinnisuinvzyiliinisndaves
asdulafludidnuandindeuesity fualunisanuinuaztaeliidndounats uenaniinisuan

Ineanu1snanAIURIR9InNaTuile waziiunisadsudenusnuiuIndNalituans.ailnyiile
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Uineananuinudununididuasulviinisdeuusuveilofondniau uagduainisuining
PN v o a . = &) = A o v A [y
ansaiiuseaudlsinilu (serotonin) Faduansdeusvamitviminnlunisusussuunisaiuay
V=8 [ UG
ANuIANAUUIAIIANUWITNZaY
3.2.3 J/N15UIA
= = < g v & 4 = v o

nsUInfAsyzaInANuesEadunMsUInnnaalieusnaseufsye vt i
I v = % g 1Y) = v = | i a
19 2 919 nioUinsunfisunaweddsee wagduae U89 U1 tna (we. wey.uaead sssulnsas,

ax = = L & 1% & A = v v '
2019) lagAgmsnagldlunisuin Ae NMsndadu-asmuwinauiiousnaudsee vy dune U1 uag
Inavia 2 419 WWusgeznan 15 il wagmndesnisnaiuanizyn eenusainaldnuiidenis wie
FIGLLIARNIEAWNINTY Ingumtinveansnaadlull 3 seau fe 1. dmdnuidssunn 50% ves
vmdniaunsaaslagega 2. waminuiunans Yssuia 70% vesdmdniiaiunsaaslagagn
3. dwtinaun Ysenna 90% vesmtinfanansaasiaasan (@andunisunndunulng, 2546)
3.2.4 Usglgwivaanisuin

* nislnaieuvedlading vinlivaeadendavey nsluallsuvetionusadu

liTaneanduau glisanmeduvendelan wazesuasinisinnureseiels
| | 1% & a g v v o § v v & A = =

* frgrpunatenaaiiauTnaildnunin ildndudeninsansizdarsiadl
AnARAaIeal Tlimelindiosla

* nszRuszvvdmaesiluaioulad viladagiduiugelse saundnnisae
Lseuilel

1 VY 1 L3 a a 4 LY 1 g
* Jrelisanieunangauieeisual U0 niAnd e1sunlasy ueunauladeTu uay

P8INDINTTULASR

e grgvrialsale 1y Unsasaniusii Uindswe waulinau lsaila anusy

Tadinge aunddu lowda dniau 1Jusu

[ Y v & ¥ [ o A ) @ o 1% & [ V1
* yhlvnauiiie LEUWOU WA 8AAaTY 8naIN1SLNSIRIUBINANNLLE YNl 19NY

wwasulmlaazaInuy

* F813090RITEUUUTEAIM YIAANAIUIANADUALDINBTTUYIRAIIN G 0UA

[
= IS

Fu fauauddlunisvia
* dasianszpniinlvimsiadeulmadesiy

3.2.5 Yamulunisuin

Y

* wamnilsanszgnnuguLse vandedhivinusnuninsganiin U3 $1iuae

Falidnm uSramduuziss usnaunivials seslsaRvlaiaunsafasalsusnuinsanely 1

WBU USHIUVLNaDAEEAANDNLEU
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3.2.6 WeiAgrtos

NMNMINUMILITIUNTIY Bos WsuITisunassinemsuInauefEgnUoanaie
U9 Uagnsuianueaneilonanisananuuinul uazAslung1uadvIdn veeuszauns undiiay
uazaniy (2559) lnswanauiosuae 1 ass e assar 15 il wudt mswaawesiegnuea
ameUan YilviazuuuedsanuUinanasmnnnitnsnfmeie

MINMISNUTNITINNTIH e nansldgnndsuvimssdsonisanauaaui ves
Uszoams ungTimy (2561) idndu uasUszAvgauanTanmdeld ierdisusameinstintves
frowmdunulngllsmeriauaisaiy Yanalagyhmaieuiisuaziuuaienann deu
waznddlduinnssy Wunat 10 wift wud wdinmessAnUITIEgNNATAITSE dazuuy
lABANIIAIaRaNANTINB UGS

IINNITNUNIUITIUNTTY 1389 Muscle hardness in patient with chronic
tension-type headache 984 Ashima. M., Bendten, L., Jensen, R., Saki, F., & Oesen, J. (1999) I
Anwrfannuisdavesnd i suinauuazaevesUaed fonisuindsseainauaion
WisuisunguaruRuiiiiquaind wui fuaefifiornsuiadsuzanaaneion axdianudeinves
n&uilouinmun wageennningumuauiiiauamd egnaiiteddymneada.

MNMINUMIUITIUNTIN Fos Msiauuinngsy “Iﬁu%@ﬂﬂéj\‘i” nlddumia

o =

\ieaengidensuinilosnduiile vesndn @sna uazane (2562) lnpdsuuuunaunsaldla
oy 1Y) ° Y | a ey a = v Aad 2 X
189 Aaudue baunsawInseneluusnaiiowmdenlufals wasiiduinlaen1snasiu-as o
el nanuLileanainisulniiles wastelisyuulvadisuvadainnau waannn1sirlulgaunun
vy ~ ! Y o ) A v & Y a
Aldsianuianelasienislduinnssulusedvann uazaunsaanomstindisenaiuiielaass
3.3 msuseAuiou
3.3.1 AnunngUeINsUsTAUSaU
nsUszausou Wunssnelagadendnnisuiininusey (heat conduction) A
msdsanendsnumnuiouriuiinasiiionmgiiasludwamglion Faialaaludinarsiduveands
(URET W3YAaY, 2557) lneANuToulIgkIutuEIMTIadly 1-2 WuRuns vsolsenitAusauny
(Superficial heat) danaliiinnisiuasuilatanizusuailasuauauwintuy (UAms ayes.
2565)
a a v [ @
3.3.2 HANNESTINY1VBIAIINSOUNUAIILRUUIN
* syuulnalisulaiin (Hemodynamic effect) Ausouiinavinlvvaoniaon
YR LANslrallguvediongsdu vilveawansiviliiinen1suin (Pain mediator) nduly
1590 1y prostaglandin wae bradykinin Faane1n1suinasld (unyy a3lnsyns uazaws,
2561)
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o syuuUszamuazndnunile (Neuromuscular effect) Anudouiinatiiunisyineu
vouduloUszam wazifinanuiivesnstnssualszam (nerve conduction) anen1swaLnSswes
néwiile Swilanernisuanannisinieinmesndmilold

i Naf;ﬁuéd)lus] (Miscellaneous effect of heat) ﬂﬁzéjﬂﬁﬁmwﬁﬂmi Endorphin

lnsanuinanas (¥unyy F3lnsens wazane, 2561)

[

3.3.3 gMNeIV09

IINMTNUNIUITIUNTIY 1T09A1MITaNTDITEEEIAlUNTUTEAUTIY 11U
neA muIdn lsangruiaiiiiu vesgnste launa uagane (2559) lad@nwiAnumiizauves
szgzantunmsussauuiuou Tufdlenilonisuiands lagldivunysiiadide uiudssauseu.

wazdufingaumiivaanuwsiulszauluwnia 5, 10, 15, 20 WU seeznalunsNwNLUszAuToui

'
Ly a

= = = i % = a A a =
wangaufigade 15 w1l duatnisunnausudszauseu flgumgiiiademunzauiian Asuszunn 42
asmwaldea lngunfgungdnmvanzausenisinemanignmuidaunign Asegluylisgungl

U

40 - 45 perAITE
3.4. aAuiniluingaiuaadien

3.4.1 ANUNUIVDINNVE
0387 (mung bean) Fsluidsauluds@eifiagiu (green gram) daleR e
(golden gram) wawaLTeIHIAN (black gram) & Rachie and Robert (1974) ladnaglunguuas
Vigna radiata (L.) Wilczek usiognslsiniu Verdcourt (1970) lawusda@iesendu 2 aeiiugeos
ienenbiiuisanvarvesauuandiulaenendudediduuaziaveseglu Vigna rediata var.
=& Ao v & I3 Y] a a v o a a o i«
aureous Baildnwazednlae vuuuindu wianau ledunrsenSey wasdadedimeyly
X . & A & ] v SY ,a ¢ &
Vigna radiata var. mungo @sildnwaugilnnss uagilnagdunin uazvuvuilne1n leaulas (Wuwiig
NILRAUNIA WazANY, 2565)
3.4.2 NSIMUNANWULVDINITY?
nstnunsianvesnwlvlulssmaluglainisinundszinnessanlvlagly
2 I3 a ¢ & a ¢ I3 o a = I Y a
WasNUowNAn (WUWLWEY WIRANNIA Lazany, 2565) LTUnanTuNSRITUT F9aa5aUUINITY)
panidu 4 Usenm
o dndenudadiu waadludun (waxy) Unaguiiald vildwaniu (Ju
dinoou lideNiounas

<

* WAL (mungbean %38 green gram) WaANA U ILAZIY

QIJ = =) Gl QIJ [ aa A a < C%
* UVYIENDINIR0INBY (gold gram) WAANELNRDY Y30ENI kAUl

* JUTeIRe (black gram 950 urd) dvesuani wagluiduiu
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3.4.3 F9eiNgIT09
IINNITNUMIUITTUNTIY 13an15AnwINsTdaugelieuSuaamgiiannaddeaiu
Y a wva LYY [ a f,' @ a aa a =
AU uRuduiaanudululsmdnuinlaweslinds danne wavauy (2560) Anw1TeeeIaINITouns
feufugamgiiannaateielvlaoumgll 40 - 45 asrnwalisa tneungeilaussyailen 500 sy
aufinuiau 800 Tndlagimeaululasivl luszeznanfidmun wudi szeghanluniseugadedn
WUNzaN Av 2 W 1Ausau 800 Tnd

v A a

INNITNUMIUITIUNTTU FoaUsednSnmvesgeeusyivlunisinseugumad

v Y

13 [ a [ d‘

waziiunwaavgdveslean Junsude wazanz (2564) Anwinisiigeieuiiussqdanseuay

8 v A

wansyivunazyingululasiv ngldaausou 400 106 Aa1 2, 4, 6 uag 8 UM MIIEOU

<

aaunndlngmasludwasnasanoanainbulaswiud wazinnasainnaidiuly 5, 10 wag 15 U1

9 Y

a

| Py o A A g o = a a o A 3 o
WUl geseusyinussuudanidendoungiindugegandssanainlulasian 15 wiil iusnw
gaumnilviSeulannan uarlidnsnisanasesgumgivesfgadlaisuiugefeusindug

IINNITNUNIUITTUNTTN I3OINANITUINYTEAUNS N8I ITEIMaN15anAIY
Uinlusvaziiupsssaaeniufinaaen lsme1una adssagiivesiisus 995 wavane (2563) Anwinis
WIAKUUFITUALAZNITUINUTZAUMEYINTY) tneigenadeanlaainnisgusiawmlulasnge
Trlusege 1 wiil winszauuInamaazaginnlaglddisesusnunuinunnegiaios 30 Ui wuid

@ | P v & a ~ a v | = ~ o oA
nauftegenwInUsEAUAILn NIl eIl avkuLRd A NInTeeNIT Walsudunguiuiakuy
§931A1 (p<.00 1) TnedazhuuRdsAuUINLeYas WU 1.90 AzwuU (95% Cl : 1.40, 2.65)

IINMINUNMIUITIUNTTY Bawman1suseauTaumegteayulnslunguyana
Ao 44' ¢ ) ¢ v <
01N 5UIRLREUINTTUNYIU NIUFU UazAn (2563) NM3AnwIRaraINsldneTedayulng
lunsUszausauaaisUandlagannisvinau nudl ndan1suseausous e Ileayulngagig

oAl & ) ¢ ) a a ~ Y] | N v
AR UdUIAT 6 dUn11 A5eAUAINNUINANAUNBDLIUSULNEUAUNBUNISUTEAUBY NUULEIAEYNNY

adf (p-value < 0.001)

4. YaauazIsn1saiiuey

4.1 ULATBANIT
4.1.1 Usegannaununsaiiueu

4.1.2 Anwdeyaiiine 1eeiun1susINIeINTUINATYEAINAILLATEA

4.2 YUABUNTHAILIUIANTTY
4.2.1 Anwagiansuideniagnuunimuiuinnssy del
* lanndsdwmiugarunaain douduianulaanineiuiislaziianiugld uaz

anansanengnniseants laelivwinndng 4.5 93 813 8 U7 W uAugna1e 1.5 93 wazditavidn 100
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N5 ndanNsldanusatluinauazennla e 1agn1si9ans oa 19N USIIUAINT U hagn1Sigavin

ANNATD1ANIAIgNNGS wenINieanunsamalaing uaziisagn lnedlsian 35 vn/au

¥
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3. fanviandunisiiususudeyalaglineusuuaeuniudeyadiuynna
TayansUInfsey wavusuiliuseauauulaneie Numerical rating scale

4. ingudiegramaasslduinnssy wnusnufswe Ao Uilva wiu 15 - 30

o

5. {inviUseiliuseauauUIndieg Numerical rating scale vidsn1svaaesld
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drudesuunnggu (Standard deviation) veawuuaeunuaitanelalugliuinnssy uag T-test
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X S.D. X S.D.
STAUAINUUINASWE AR UN 424  1.83 1.37 1.19 19.87 1.33
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GI’]'i’]\‘l‘ﬁ 2 wuuUsgiliuanuiianela winnssu MISS G.BEAN ROLLING

Waninuseiiu ANLRAY SD
v } 74
AIUNF YU
1. winnssuimnuunzausaanisigau 4.51 0.62
2. UIPNIIUAILNTAUTIINIDINISUINATUEAINAUASEALS  4.55 0.58
3. winnssuilanulasanelunisitau 4.64 0.53
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ANGLES I
(TIS 1227 : 1996 / JIS G3192 : 1990) ‘

* UNIT ; MM \ J

Standard Sectional Dimension Sechional Weight — Moment of Inartia Radius of Gyration  Modulus of Section Distance of center
(i) Aroa fem') (em) fem?) of gravity (cm)

HeB ot i ) fm ko b bk i 4 & G

i) | 8 12 50 1878 W7 28 B 40 108 AT1 71 46T 238 A5 W5 AWM 3N

0 12 80 AT Wh ¥ MWE 53 150 401 401 G08 25T W7 WY 5 33
B30 12 12 B85 76 234 46T 46T T3 102 396 3% 500 254 M9 40 LT )
15 12 85 76 B S B 902 M 393 100 490 253 @15 @15 ife  ime

12 W 10 WMIT X3 T TdD 1180 3 481 d4B1 582 2086 & &1 44 4
150x150 15 14 100 4274 336 BB 806 1410 365 456 4H BT0 202 M6 6 44 A
19 14 100 533 419 1000 1080 1,370 451 4852 48 G60 281 1030 1030 440 440
7875 12 15 10 4082 3B 1070 147D 1880 4BD 538 53 678 344 G184 HE 41 40
15 15 10 521 394 140 1440 2260 589 535 535 70 342 1140 1140 485 48
1517 120 E75 453 2180 2180 470 B0 BN BN TT5 382 1300 1500 546 Dd6
Wx200 20 17 120 TEO0 50T 2820 2820 4480 1960 609 600 TEB 380 1970 1970 LXTI
20T 0 975 736 3420 3420 S0 1410 B4 B4 TE) 3EB 2420 430 SB8 588

2505250 25 A 120 1940 837 6560 6950 11000 2880 TE3 TED 062 490 3830 M0 oo
35 24 190 16260 1280 9110 9110 14400 3700 740 T4 042 483 5100 5190 745 T4

JUT 3. uandvunn, Wuiniee, tnin, sseggaaudnand 18 weuranain

fian - https://engfanatic.tumcivil.com/engfanatic/article/350-
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4 1
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FIUTIAIGEU 97U 1,500 UM
4.2 35015 LHUU
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\la Circuit Breaker aglluan1uzilnies wagliluiaioussauiile Breaker agluan1usUnias
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JUN 13. (n) Mmmavihnuvediudusoundslan Circuit Breaker lutiananeiy, (v) nmn1sviauvetiluds

WouunasUam Circuit Breaker Tuannansau

4.2.8 Switching ¥haunsalitldaumuuna

5U# 14. n1n15911 Switching 11 Circuit Breaker Wnldaunnuuni

5. KAN1TNAFBUNITITUY

§finsvaaeuiasaliwdaious s1uau 3 dandllalih 5 szuvansiagoneluih (Metering)
lawn anrdlwiusegeudasn(an.udasn) 91uru 2 Metering, anilnvlusegamuwnanys(an.
AunaNYs) 911U 2 Metering wag aonfilnfiussgeiivaglan 1 (@n.fivaylan 1) 9119w 1 Metering

wazausaazUan1snaaeun st tadsil
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dnlwuds | 9wauns | annlnuds .
- . - . A21UQNABIVDY
aunay Switching AU Nag . o mom
i | maduuneu
< Switching Uam 22 kV Switching Y
anufl Metering vadlviuds 9n Metering
Uan 22kV | Circuit Uam22kv | L oo
Wau (A3Y) | VIR uUAIU
Circuit Breaker Circuit 3
g (A39)
Breaker (A39) Breaker
, Metering 1 | wasnalwlifa 5 waonlnadn 5 5
an.uuden — .
Metering 2 | viaenlulifia 4 e lnaing 4 il
. Metering 1 | wasnlulaifin 1 naanlnadng 1 1
anl.nWanYs — .
Metering 2 | viaenlulifia 1 viaenlnaing 1 1
anlfwaulanl | Metering 1 | viaonlwlifia 1 viaenlnadng 1 1

nuan1snaaeunsldnulnudusions luaisei 1 aguladnneunisii Switching Uam 22

KV Circuit Breaker wuinvaoalnudaiious ianaaie 5 Metering naoalnazlifin wasiiiefinsi
Switching Uan 22 kV Circuit Breaker 1715& 5 Metering 528311 12 ﬂ%\‘i NI LFou agviheu
ynasafifingtan 22 kv Circuit Breaker uwagniinauanansaiudlusianldgn Metering nass
Anlu 100% FeagUldiduiuRnuraunsadigeau]ifou uasujifnulanaindluiin 22 kv
#agagndas 100% Tasannsonsnuey Tddssvuinnsindonsliflafiazdoad lu o

Wisuisuiussuuuasindeviglniousla

6. WUININITUTUUTWTORAIUINAIY

MauwIndtunsUTulTadu 2 wwamne fe

1. MsUfuUssrenenaunuy: Tnsnsvenewaiieldfugunsalluiasiadouslifinues
aonillainBudlumamiionuiidu 43 andl Tastagiiueglussvidndeiiandlvifiussgegnsing
wazanlluiusegeaissalan

2. Myvfuugeenaluunuie: Tnenisifinguiuunsudadeuiienisiuidu wu nsds
FeslUfidyauniuans, mieiaé’agzgmﬁ%maaiﬂﬁwmié"aﬂqf,yLmﬁé’ﬂalﬂsuaaa?mﬂuﬁﬂ 22 kV i
Lldidmineg wiensiinnisanuwsiugilunisnsaasy lnganaasusanfunsnnaduni

al Y a wa ' . '
maaulmmm;gﬂgummmumw (Image Processing) W1uUssuU Al
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7. wa/Uselevunaininazslasu

AURURNWIansainganuuinulaegigndes 100% kiiawanisainsiinlanadng

U A

Tusle 22 kv Rednnalddianalsiy wagnanad

8. 1INEI59199
AT5A LNNANYU. (2564). Perceptions, understanding, and behavior of NIDA staff toward the policy
on operational excellence. @1naussn1sUd antutuAaRauUTINTAERS. dUAUAIN http://km.nida.ac.th
nMAEIAINTININTLarARLR LA BT AMEIAINITUAIERNS UMNINUIRUNALULATNTZAOUNRTINTZUAT
wile. (2556). enuatuauysallasinsnwsnseudemedesanliiihdy (Outage Cost) (tassadnsdmnsdn
Tuiinlwmal). #uAuain http://ts.egat.co.th/standard
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Sound Warning for Preventive Bus Accident

n1sangUAmnvassasudeniingu Adedyniudenaudnludd

v 6

S3eny guynyded & lnsd wwn 2 anum BuA 2
LUS¥m nadisu Admea anawsa waluladd (Usewalne) 311m wiun Site service;
E-mail: Teeradate.Sukbunsang@wdc.com

2U59 Lafisu fdnea anelsa waluladd (Usemelne) 31in wwun Site service;
E-mail: Paitoon@WDC.com

3 USEN LAWISY AR anewsa wAluladd (Usewelng) 3199 weun Site service;
E-mail: manop.indee@wdc.com
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<

A "y

dafiAndoranaNsldazuu GPS Anmuwaz AruAuAUEIvesasudiiioguds Tneddavinliiy

Y
¥

N15UsTIUAMUF BB UAUNIATU-d1 udnhanimunadss (wanildeUsasid vIeluaniainy

)

AeosaziingUfiog) Aogaiduliuns mesenuasiunyguau wasudazidunialiningy 20 9a 1ge

q

V‘]gwmmﬂawﬁ'ayjaiehwu DTC ndouvisinsdinadoms wioundnaudusa lnawdosasu-ds
wifnaudilndqades luwadad 100 wes wagniinaudusoldanuduiundt 50 nu/w svuuae
a'ﬂsﬁaagjaL‘ﬁaL‘TJﬂé’ﬁujzmmﬁamﬁauwﬂ’mm%’ma%’u-dﬂﬁaﬂmwm%aaﬂ ﬁauﬁafqm?{'m syuu DTC 1y
a1u15avN1sdstayanIu GPS vessaiu-duwsiazAulduuudnludfinasniian (Real time) vilv
wiinudusoiladygrudeuldlasase wazmhausunsamuaunstulvemiinadusaldiags

NNaA

uinnssuitaelintnautvsdanussinse Ylunsdudunty anansamuesuauis
lamudommunvesusen damalianuisaannisingumwgsasu-dawasuien lnaliiingUimvese
$U-da sausiIuil 1 $urnew 2565 BeTuil 30 wwieu 2566 T2 151 Ju aﬂmmqmﬁa‘ﬁw%’wéﬁu
uaryARAINTYRIIEM minnuilivinsiianudeiulunsfuuinsuas afrenmdnvaififves
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1. NuwazAudAgy

a o !

USHW LAy Admea anelsd wialulagd (Ussindalve) 91in a1w1usdugs dusnissasud
wiinau W efudsminauayhaulaedidunisunimdn 4 a1e aseuagu ¢ Sanin Usduys
UATUNEN A5EUAT Uag aslluns

o dnnuniinnuildsadudsUszanas 4,000-5,000 Ay

* FusaUAlIUINITIINIY 66 AU T0ABILAITINIY 17 Au

dosnuignlianuddyiuanuasasevemiinauiilduinssasudaioainniina
50% vosuFEnliuInITInsu-de SafesiamaiFesniuasndelunnia sauianiuautadesig q
iletasfugiRmauuriosnuuuas mﬂﬁi’wmuqﬁ’amsﬁﬁm%uuuauu 10T 2565 ity 3 Ass AN
wen 2 a3 gagumy 1 s dndnauuiadu 31 au Beiliuidudaduiomistanisdiuey
Uaenfbvessniudunndsiuiieliminaunnauilivinssofudsasadouniian urdsndilade
AEUBN A Q’%%émmq LAY A9AaDN 1Y ANTNaUL, daulnasias, Irdesaing Fadutlased

munladeudsen Yseneufudeyaadfgifmnuuviasnuulaganisniuensne 1wy ndyyiu

9 9

= = 2 %

rluas gamausndugusdluiuiivsiugGuas Swdalndides fuuldnfutu mnnsidaoull
Aty Usinausadyasiindu sauvisdadndn naersnngasaslunisdudvesdssanauluiiud
Uit sandumiuimaiioanaandesnisifag TRmenie annrusulssvesgifieg
flonafntuuinamauen wagsy wedumeildlunsuinisiaamauen wassurusiuaun
JliAnuinnsTnde nsangiRvnuessaiudimiinnusedyy udsafousnlui® dwuderivue
mMstulvaendevesuisnivualife lulweiall 100 was vuldamisaudusonu /v Lilean
pifmanazaneuuLssvesgiRmelunsdianids uinsufdimudermuniaeudrseindmiu
wifnauduse Weflsgaiidmun vie gaidss Mangszezseaon vosmiinnutusatudulude
ANLEINFIUIN B AR N nAIimAGLIR Wuneunasu videruan Wedinsszyamdedu
s¥uu DTC waglddnInaveneides Aduiindoudounnvieiiosningsrozuazauauamis e
wiinsudusadilndqaidssiiszyliluszuu DTC ssuuazyhnsdsteyanu GPS veasniudausiazau
WUUReal time wislvninaudusoilsdyaruiouldlaensaiud wazannnusianldaurnun
womafiuausziingy Yandedulaglifessonisudenvimigudsalufivssys fudaluU sz

UsgdJuneusuaw) dwalianunsnaansiingUhmesasu-deesusenle

2. IQUszasA

1. ifieanmaiianainvesuyud(winnuduse) lngldszuuudaiougaidsssalu@ ooy
Real time

2. ileanuarlosiugiRivaieafusasu-deminny uag

3. WiuAnuvasndglunishunIwInIy
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4. WoanAUTUL U URmgluaguguLaE Nunaken n9las nsalinuveseide
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5. ileandunuilingItesiun1sdnnsmasaniingdnive
6. andupeunsihnulunsaTvaeudeys wazUsendaanlunsvinau
7. Weafanmanvalnfiveteins dedinunazyuvuieglndifes

3. WUAANNNNANIYVINTG

2 NBMANNITANUTUVBINITAIVANSUASIY Hierarchy of hazard controls lagnannisil
d 4 a o dt' a & a a a
\denfon1smivaulaen1suimsinnisiieananudssianssuiunsussiivgadeaiinadly DTC
System LWABUITNITYINULALAITAAAITEUULIUADUAIBLENILUY real-time THntnaudusaLay
n15 Monitoring and Control Process s¥uu mgiiuauaugsasudawnun Site Service

AUInIlARNYUALANINNUITY 919B99INITA1T : MTANTITY UMINYIFBVOULAY
Ql' o a Yo o A v « A v & Ave Ao a
Netunginssuvesltutluwanidideusasad ny “waniiFedsassd” Wuwaidduidnasiin
anugndwintunisdnduls vlinde “mmgaldlavseluliiu” Tnefinanusivessa Tunisdms

a & 1 < [ 1 a & A Al 1

Lo WITHNe A9 UINLe TR oA NLEBTY LazTsuzlian Wi ol zaueis
danalviduiinnegluanunsalitlaimaden dyaia vdesdsingdulusumisngdualiaunse

Y o ' o = U @y N a vy
nynsalaiueg1elasndouarluvaeiferiuiliaiuise wieundumaenlinunoulunsas
Us1ng anun1sadiuivgaldldluliiutuiuiuanusiesse

11M5N1SNEAAINANSANFIUNAIY

° msszymumiasuuiunuuwaznslfygaiiou uuulvnseniu dvasananuides
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* guingwaznsihliuasialluegied
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o sofimauenléity

* msAndaszuumIngradunasiiioudiud (Detection-Control System, D-CS) wu3M3H7
Trluna wagmsienuwvuganegluwavilideusaszitanasis 68% uaz 57% muddu

wAamNMaNITINsTina1n fdwaiuayu lunsddunisvesuisn Tasudniduns
LARADUNTNIUTUTOLUUSRLULTR ﬁguﬁaamﬁiyjﬁyﬂmﬁmLﬁausl,uf\;m?im Maen Usnaliag e
guy TkastAngtRmg Weliniinnuduse aunsormusuauisaldnudeivun Wesadu-de
Wnlndgadeslulunsafl 100 weswaz TdamsuAundn 50 km/hr. szuvazdetoyauaziln
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4. YaauazIsnisaniiueu

\s
Western Digital.

e
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5 duaaunisatiiunig

nanssw (Activity) ] e

. i

O dafanguuazIaLmNsaEnaInnuEunilfeedeaiuniudeminay SusEE
v

sadwmanefanssusnyEnisiuganineu gitimedh 0 luameusnuazgu

i e e e e & S
AanthdefifaafasiunrfisguRmeglugamauanuasquae i uazouuduil fis
Fudeliinig (Bendumailnafige diaaslidieyanndia) 31/01/66

= s = o w ey
V:HM'N'IH'JWFJ Lﬂﬂﬂ'lﬁ'g’uﬂ\l ﬂlrlll‘]'l‘l"ﬂdl'l'l_l qUHl“F!VI'NLLEITILlﬂ:‘!Fﬁ.N‘]H

= 4 o = P
rrpEzmaRmTInNT wRsvneadie Welianeou Ramaiatesens (winemdiusa) 28/02/66

— 5 4 X ==
o smiuuazhuumyaRsusazdng wiguUnial el FursuninlfoR delile

13/03/23
NMINAAREY
0 yhneam uaziszdlunantTaRes wiaNauAlILeea 31/03/23
o fvdeysuacRnmuna 20/04/23 On going
o aplsnmsnlfifem usz rerenisdgnmiuscmn iR o Bnrmidalszomsie du

5 o o n 30/04/23 On Going
T0R ToTRA ARATALIAT

v
[

UM 1. Tumaudiiiums

1. Bus Route Risk 2. Input risk point GPS System + Speed control DTC System + Server Execution Monitoring. Monitoring and Control  Report & Meeting &
Assessment in System System each zone Device /Equipment Process Action

[
/ %o DTC
" )
/ 1 o

-1 |
s 1>

4
1

B o o e s e e e o s o o

Wi 3 Aanssuind$inlssrnunisuaszhalumsideu wiinudusabinsuaaidusBuanuassetunuarunssNY

1. Process 1 iszfiuanuidgsaamonsnuaziaaaugu nadvuaaud bitiu 50 km/h tuszay 100 wes Aaufoniouanuiazuziu

2. Process 2 ilautaya’ vuaananlszdiuaMEDe avluszuy uazdinsauIaidaInsAILAN eNNLELT uazdvtiayansTLLaYINANS &
aiaya Winiinoudiuse nnunauihfeeiimuaanu

3. Process 6 : avdquanuidselddowinoudusa idaliwinoudusansu uasduduazanau Wiaindn 50 km/h Aauiseavousn wiaman

gﬂﬁ 2. 95U18NSIUIRATIN “Sound Warning For Preventive Bus Accident”
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5. NAN1SNAFBUNS LYY

0 wazavnsuaaavasysuLdas : Effectiveness 100% annn1sasrasauaasiid ey

Q asufiidaaswifnerudusa : Ufiidansing Taaanauslsitdu 50 KM./Hour siawiaaaiuau

O nmstanniidinaseaananinuasuazanauay : Lisiaiiduie doue suanau 2565 dv 29 duau

2566 5 119 ju

aadgudmazavsnsudougnanndumy 1 2021-2023

gﬂﬁ 3. HansUUUIRNTIL “Sound Warning For Preventive Bus Accident”

6. WUININTUTUUTIMTORRIUINAITY

1. thszuuluAndsuazdansussuurudsduduresussn wu nsldsalndaany anelu
VSN IIN1SUIUABUIAN YN AU

2. Warundu Application vuiledonie Android Auto Screen iansslusaeudiiolduss
ieurduiideidiasluuns manen vielwmyuvy lusyer 50-100 was Wanaunuas ey

seiinseds Wneanglurivimddelus wusunn vuenas viseldluaniun Nlunsiudnuwazidunig

7. wa/Uszleviinaindnazlasu
1. fszuundadion wilneuduse lugades was dedaalawuu Real time

% o 1

2. luinaUdme Ausasudavasusem

9 9

3. anmsgadeuazanuguLsileingURmnle
4. ananldefifedestumsdansndaainifng time
5, am%umaumw‘hmuluﬂ'ﬁmnaawfj’au”a Usgndaailun1sineu
6. annuAawaavesniinautusn Tumsusuidiugaides
7. azantun1sufuRau mssdygudss aunsowdsfoulinudusalaviui
8. asautulalisundnaudilduinissadu - doilindnauieiyidddalunisva
a5719 Usgdrsnmlunisviaunisdeu

9. @319 NSNYAINA MABIANS
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8. 1NEA59199

USEN NafisU Adnea analsa waluladd (Ussivalve) 911@ Lwun Environmental Health and
Safety, Transportation Safety No. PRO-0051, rev.03 Revised2022 (1onanslaffiuineuns), i 1-14.

OSHA GOV. Identifying Hazard Control Options The Hierarchy of Controls, W@ ¢ 0
https://www.osha.gov/sites/default/files/Hierarchy of Controls 02.01.23 form 508 2.pdf @ u Wle
§U31A, 2565.

WIS Wiy, a3.ouA AetundnAfTuay Seung gausds, “mefnwinsinaaniideUsasad
PINANITIVBITNBUARATSTEzTIINenlua s uRwesd e aliwEes”, Msasiteuminedeveunnu

@Uutngin@nel) U9 19 aduil 2, lwwigu-dguigy 2562: 106.

a

fnr Talaw, 3. 3en afiesunuuay asswe whesuy, “wginssunisidanuduasnisdndulavesydu

Mdmaenlugisdyaralimies nsdAnvimaenannuiiganimnisesaswuunanluasdies”, 1sanside

UMINe1GeVaULIY (RUUUMARANEY) TN 20 aUu? 1, unsiAu-Juiau 2563 : 126.
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