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Abstract

This article is an academic article to study and explain the meaning of wearable technology innovation. For
workers who may have an incident that causes danger, is unsafe, or provides public services. Including presenting
useful features and introducing innovative wearable technology. For workers to develop work for work in industries
where work poses a risk to safety for workers and service recipients. This helps in developing tools or technology tools
that can be used for maximum utility in work. In this academic article, the researcher has classified innovations in
wearable technology. According to the benefits of wearable devices, there are 3 types: safety, and performance. and
health of workers which from the results of the study, the study of the study researcher summarizes the benefits and
uses of each type of wearable device as a guideline for setting strategies and goals for safety management in
organizations as well as security policies related to operators. Work to have good work efficiency and affects personnel
management in effectively setting policies or health care plans for workers.
Keywords: Wearable devices / Fatigue tracking device / Safety / Productivity / Worker

Introduction care and work is extremely important in today's era

Innovative wearable technology is a wearable device
that collects, tracks, and displays data based on the
wearer's daily activities. These data will be processed,
and results will be produced in various formats such as
via report format, sound, or sensor system Therefore,

applying innovative wearable technology to human

where the benefits of digital are increasingly used in
humansl. In this regard, the use has been designed to
respond to functions that are more consistent with
human activities. Both medical aspects are used to
take care of a patient's health. Human work is designed

to help enter work data and track work in a timely

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 2 (July - December) 2023 page 1
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manner to analyze the information to develop better
work  efficiency. or management in  various
organizations to drive policies to care for employees in
terms of health and quality of life to be more
consistent with everyone2. Therefore, the output of
innovative wearable technology is necessary and
increasingly demanded in each industry. From the
study, there is a summary of the framework for
studying the concept of wearable technology

innovation as divided as shown in Figure 1.

Figure 1. The categorization framework of wearable
technology types 3.

Source:
https://www.emerald.com/insight/content/doi/10.110
8/ITP-03-2017-0076/full/html

Figure 1 shows the classification for the study
of wearable technology innovation according to the
type of activity of the wearer. If the focus is on the
functionality of the wearer. It will provide benefits in
terms of safety and occupational health in operations.
This research uses data from the classification of work
functions to promote the issuance of more specific
safety and occupational health policies in operations3.
both the production industry construction industry
mining industry indicate the nature of working with
heavy labor in a workplace with operational risks and
limited working hours Operators are in such a hurry to
carry out their work that they do not consider work
safety. However, the negative effects are not only on
the operational process but also on the work process
and personnel management process as well.
Therefore, the presentation of the division of wearable
technology innovation into work process types is
considered one of the conceptual frameworks for

studying wearable technology innovation. However,

the researcher also sees that the study issues related
to health care and efficiency are still interesting. This is
because there is more awareness among workers in
various industries. The construction industry also has
an interest in the rate of work-related injuries. The rate
of illness among workers This is based on the growth
rate trends observed over the past seven years in the
US healthcare personal protective equipment
market12. As shown in Figure 2.

U.S. healthcare personal protective equipment market size,
by product, 2016 - 2027 (USD Billion)

]
-
-
-
-
-
-—
—
gy l I I I I
==saxnfll
2016 2017 2018 2019 2020 20 2022 2023 2024 2025 2026 2027
® Hand Protection Protective Clothing Respiratory Protection

W Eye Protection W Face Protection M Others
Figure 2. The trend of the U.S. healthcare personal
protective equipment market by product in 2016-
2027
Source: https://www.grandviewresearch.com/industry-
analysis/us-healthcare-personal-protective-
equipment-market

Figure 2 shows the growth of the US
healthcare personal protective equipment market,
which is increasing rapidly each vyear. Therefore,
personal protective equipment for the healthcare
industry in the future is important and the
development of safety with advanced technology and
various forms of equipment is important. Creating a
wearable device architecture designed specifically for
underground mine workers. It facilitates health analysis
and performance optimization of the mining industry.
This wearable technology assesses various parameters.
related to cardiovascular and fluid levels in the body
This allows for an overall analysis that can be applied
to other industries. with slight modifications Therefore,
further studies are needed to improve the safety and
health of workers. Therefore, it was found that
innovative wearable technology can help share
information about human physiological movements

and the environment from studies with operators. And

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 2 (July - December) 2023 page 2
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we study situations that cause work hazards such as
dangerous situations, toxic gases occur in the factory,
and fire situations.

Therefore, the study has seen researchers
recognize the benefits of innovative wearable
technology in terms of safety and health care for
workers even more. In addition to the efficiency of
work, innovative wearable technology can detect
faticue and evaluate fatigue that occurs from studies in
the construction industry. In the study, innovative
wearable technology was used with construction
workers to study how fatigue occurs and how it affects
work performance. In this regard, physical data based
on wearing the wristband were takend. It was found
that the percentage of heart rate (%HRR) from the
heart rate is a factor in education that poses a risk to
work performance. or surface electromyography
(sEMG) sensors to monitor performance in the
construction industry. From research, it was found that

working by using physiology in performing heavy labor

work was found. Using movement physiology affects
performance, for example. Lifting loads in the

construction industry, as shown in Figure 3.

Hi Hi H2
Figure 3. (a) measurement of the degree to
determine task variables needed (b) measurement of
the degree to the body which is required to twist or
turn during the lifting task °.
Source:
https://arxiv.org/ftp/arxiv/papers/2109/2109.15036.pdf

This results from the results of the lifting
study according to the NIOSH Equation Study, which
is the equation for the risk of low back pain. that
affects the safety and occupational health of workers
to explain the principles of the NIOSH equation, the
researcher has summarized the meaning of the NIOSH

equation as shown in Table 1.

Table 1 the NIOSH lifting equation variable meaning from Figure 2 (a) and (b)

Variable Variable Name Description
H Horizontal location Horizontal location of the object relative to the body
position 1 and position 2
\Y Vertical location Vertical location of the object relative to the floor
D Vertical travel distance Distance the object moved vertically
A Asymmetry angle Asymmetry angle or twisting requirement
C Coupling classification Coupling of the workers grip on the object

Table 1 explains the parameters of the NIOSH
lifting equation to consider the movement affecting
human muscles. Therefore, a study of the use of
innovative wearable technology in the construction
industry shows interest in using innovative wearable
technology to increase the potential to reduce safety
and health risks for workers in their industry. However,
stress is considered a factor affecting both work
efficiency. Safety and mental health of workers as well.
For example, researchers have studied the benefits of

using innovative wearable technology to track stress

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 2 (July - December) 2023

levels to take care of the mental health of construction
workers as well. From the research, innovative
wearable technology has been developed for workers
in construction sites using the detection and study of
electroencephalography (EEG) signals, as shown in the

example of Figure 4.
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Figure 4. (a) EEG Collection from construction worker

the position of wearing the device to detect EEG
Signal (b) the integration of EEG device and safety
helmet 6.
Source: https://deepblue.lib.umich.edu/handle/
2027.42/149965

Figure 4 (a) shows the detection location of an
EEG device to track the stress level of a worker during
a working day. Figure 4 (b) shows a safety device that
transmits EEG signals with a helmet to suit the actual
work situation. As a result of the research, we studied
electroencephalogram (EEG) data from while working,
collected from healthy male workers with more than
3 years of experience in construction work, to study
the mental and physical stress of the workers. The
system developed in this study can use EEG signals to
track stress levels. burnout mental fatigue and
emotional exhaustion of workers. In addition,
additional studies have been conducted on other
professional groups such as drivers, who have long
working hours and work in stressful environments and
situations, both in terms of time and environment, by
using innovative wearable technology to follow up.
and detect physiological data and physical health data
Studies have shown that truck drivers are at risk for
health risks such as sleep apnea. Cardiovascular
disease, obesity, diabetes, and stress7.

However, the use of innovative wearable
technology while working also creates obstacles. This
research has raised privacy concerns. data security and
interoperability with existing systems. It conducted a
study exploring truck drivers' perceptions of health
promotion delivered through wearable devices and
mobile  health  technology. However, health

technology is used to promote health among trucking

workers. Studies have examined its effectiveness in
improving the health of truck drivers. These barriers
must be addressed to ensure the safe and effective
use of wearable technology in the workplace. This
leads to better safety, productivity, and overall health
for truck drivers.

From all these studies, the researchers
concluded by categorizing data based on the benefits
that operators will receive. Currently, Innovative
wearable technology will focus on human-centered
use to create maximum utility. Therefore, the study
has divided the categories to be useful to practitioners
and those involved in issuing policies to supervise and
issue  regulations more efficiently. Moreover,
developers of wearable technology innovations should
see the benefits of categorizing them according to the
benefits of operators to develop wearable technology
innovations that meet the objectives and needs of
those involved. Issuing policies for better supervision
and regulations.

Desire connected worker solutions

Researchers have developed a classification
framework to align with operators and participants in
publishing care and Regulations. Through a review of
relevant literature, a study has been found that
emphasizes people's understanding of the benefits of
innovative wearable device technology classification.
Execute tasks. Research has found that there is a
connection in explaining the benefits of wearable
device technology innovation more clearly. When
searching and reviewing relevant literature, students
searched international reference databases such as
PubMed Central, ScienceDirect, MDPI and The Institute
of Electrical and Electronics Engineers (IEEE) has
determined the scope of research by defining
wearability from year 2015-2023. Devices, fatigue
tracking devices, safety, productivity, workers. Research
has given students more confidence in the innovative
classification of wearable device technology. The

above research is shown in Figure 5.

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 2 (July - December) 2023 page 4
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PRODUCTIVITY

HEALTH SAFETY

o
:»M é (::) ' @
Figure 5 Types of wearable devices related to
workplace and work solution for (a) Occupational risk
and hazard (b) Workplace wearable device (c)
Connected worker solution °.

Source:
www.onlinelibrary.wiley.com/doi/full/10.1002/aisy.202
100099

Figure 5 shows the different types of
wearable devices. For operators and provides
an overview of the three topics that will be
described in this review report: Figure 4(a)

Occupational risks and hazards related to the

health and safety of workers when working in
the workplace. For Figure 4 (b), Wearables are
relevant to work and workplace safety

solutions!®!!,

However, this review of related research
and literature reveals both the categorical
benefits that wearable technology innovations
offer workers. Better awareness of how to use it
is also consistent with the development of
developers who want to develop wearable
technology innovations for commercial use as
well. Therefore, in explaining the classification
in this study, it is necessary to classify wearable
technology innovations for operators according
to their benefits in safety, efficiency of work and
health of workers. The researcher also presents
examples of innovations and applications. The
researcher has summarized examples of
wearable technology innovations according to
the literature review, dividing the details as

shown in Table 2.

Table 2. Examples of wearable devices to focus on the physical of workers.

Author and Year Wearable Focus Sensor Detection
Devices
Ghosh, A. et al. (2021)"* Wrist-worn cardiorespiratory and Heart Rate

Kim, Y. et al”? Smart Helmet

De fazio, R. et al. (2022) " Smart Shirt

Lee, D. et al. (2017) © Glove System

Zhang, X. et al. (2017)"* Driver’s Hat
Driver’s Chair

Masdi, F. et al. (2022)"® Chest worn

sweat Monitoring
Personal proximity

warning system

Monitor physical and

Stress Event Detection

Fatigue Detection of Rail

Body posture impact of

Respiration rate
Blood pressure
BLE signal detection
distance
Heart Rate
environment Blood oxygenation
Temperature

Photoplethysmogram (PPG)

Electroencephalography
Driver (EEG)
Heart rate

physical load Trunk posture
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Chen, B. et al. (2019)" Backpack

Hinze, A. et al. (2022)%° Smart Shirt

Lift load detection

Quality of health and

Electromyography (EMG)

Heart rate variability

safety Galvanic Skin Response

According to Table 2, the equipment
classification and capabilities of each study differ in
their ability to ensure safety, which is the primary
objective of using wearable devices in the workforce.
This is because the type of work is highly risky and
potentially life-threatening. In addition, work efficiency
is a crucial concern since it involves high levels of
physical activity and requires extended periods of time.
Performance assessments are a standard method to
improve work performance. They help to evaluate and
increase the outcomes.

Another method is the development of tools
that enable better and faster collaboration among
workers. Also, they could apply these tools to make
wearable devices for the public. Finally, the available
data indicates that there is limited observation and
warning of work that poses health risks. This
underscores the importance of enabling workers to
perform pre-operational health care and assessments,
as well as self-care, to mitigate potential hazards.

1. Safety

First, this studied a personal proximity warning
system (PWS) based on smart helmets, which is well-
suited for high-risk environments such as underground
mines. The PWS can identify and respond to dangerous

situations, as depicted in Figure 6 1

Smart
Helmet

A
o
Bluetooth

__ Beacon ((( -

— e
E“L.,ﬁg‘*"\ m

Figure 6. Overview of dangerous situations when

using smart helmet "
Source:

www.ncbi.nlm.nih.gov/pmc/articles/PMC9739423/

Next, this studied about wearable devices that
were expected to evolve and integrate into clothing as
part of the Internet of Things (IoT) technology ™. The
development of smart garments can detect various
physiological and environmental signals, which can be

useful for ensuring the safety of workers, as shown in

Figure 7.
Cloud " Rq 1BM C!
secy Dashboard, {‘ Roorensds omione
Weonger 0 E > S BMWatson
| ' 5 f ] Plattorm
Worker < - (—J (%)
PYS a Watson
0

N
marT

wE202
s sensor

Mobile
N application
wE3 S
WS senvor

J
MAX0102
Heartrate

Figure 7. Smart Garment detection integrate flow
visualization 15.
Source: www.mdpi.com/2076-3417/12/6/2926

Next, this studied wearable devices such

as smart gloves that can detect stress events
from drivers in real time. The study suggested that
drivers on the road, especially those working under
time constraints or pressure, may experience stressful
events . Smart gloves can measure weather and
environmental conditions and provide personalized

feedback to the driver ™.

Bluetooth Low Energy
7 oL

e

)
Logitech G29
Steering Wheel ﬁ

Wearable Glove

\*
MCU Processing Unit

Wearal .
o = Glove Sys!
2

(a)

Figure 8. (a) Smart glove with sensor for detection

description and (b) Driving Simulation via smart glove
detection .

Source: www.ieeexplore.ieee.org/document/7736144
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Finally, this studied for a wearable glove with
stress analysis and alarm modules had been integrated
into an end-terminal application, as shown in Figure 8
(@). The Euro-truck driving simulator v2 further
complements the application, which interfaces with a
Logitech G29 driver interface, featuring a throttle pedal,
brake pedal, and steering wheel, as illustrated in Figure
8 (b). In other studies which related to the
transportation industry, researchers proposed a
wireless wearable EEG system for detecting fatigue in
high-speed train driver smart hats, as depicted in Figure
9 (a).

Figure 9. (a) Concept of smart hat (b) Driving
Simulation for fatigue detection ',

Source: www.mdpi.com/1424-8220/17/3/486

Figure 9 (b) shows the experiment setup and
driving scenario with a headband prototype for wireless

wearable EEG data collection *

' This design is for the
uniform of train drivers who work in train. In addition,
this system includes an early warning system that
detects drivers' fatigue and notifies them through a
massage chair to prevent high-risk events. Figure 10 (a)
shows the massage chair interface between the cloud
and Bluetooth, which is installed in the chair and sends
fatigue warnings to drivers. The working principle of
smart chair was designed to be an early warning system
when signal from Brain Computer Interface (BCl) system
which detects driver’s alertness level. The smart chair
alerts drivers immediately with eight message head
positions via Bluetooth. Figure 10 (b) shows the

massage chair prototype built in an electrical circuit.

(a) (b)

Figure 10. (a) Concept of massage position and
Bluetooth receiver position (b) Smart chair
prototype”.

Source: www.mdpi.com/1424-8220/17/3/486

2. Productivity

First, this studied wearable devices for safety
improvement, Lee W et al. explored wearable devices
for enhancing productivity by reducing the workload of
workers. This review reports on such a study that
focused specifically on the construction industry, a
sector concerned about workers' workload as shown in

Figure 11 (a).

(a) (b)

Figure 11. (a) Example of stooping while doing work
of a worker (b) Using the side body of the
construction worker to carry heavier materials 8,
Source:
www.sciencedirect.com/science/article/abs/pii/S09265

80517305228

As shown in Figure 11 (a), workers are stooping
while doing work in front of the body that is a neutral

human poster. While Figure 11 (b) the position of the
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construction worker represents how work with non-
neutral posture movement affects performance and
productivity working. This outcome focused on the
physiological status of duty workers in-out activities of
a workday °. Finally, this studied an Ergonomic safety
behavior was measured via a chest-worn device, and
data was collected from electrocardiogram (ECG) signal

during working hours about on-duty activities.

Also, off-duty activities were tracked, such as
sleep quality that measured health and well-being of
worker. Masci F et al. studied the biomechanics of
loggers, paying particular attention to the physiological
effects of workload, posture, and bio-harness
measurements, which be detected by wearable

sensors to identify critical factors affecting loggers .

(b)

Figure 12. (a) ECG device detected via chest-worn (b)
Logger activities on workday .

Source: www.mdpi.com/1660-4601/19/13/7695

Figure 12 (a) shows wearable device detection
for loggers with more posture position as lifting heavy
loads, and repetitive movement of logger that caused
injury. However, Figure 12 (b) shows the activity of
loggers on working day that affects workload and
performance. The data collection measured what
activities affect loggers and guidelines for demand
workload to logger by individual. Wearable sensor
devices were utilized in the study for detection and
analysis, and were found to be effective in improving
productivity, reducing musculoskeletal disorders, and
promoting physical activity among workers. However,
there was limited evidence available on the safety of

wearable devices in the workplace.

3. Health

First, this studied of Ergonomic detection is a
major concern for workers engaged in physical activity.
Chen B et al. studied this issue by focusing on detecting
lifts using a hip exoskeleton, as shown in Figure 13 (a),
(b), (©), and (d).

A

(a) Backpack

‘] £st

ACOIRIOn vaes
Ethemet cables

Comrad

i

Visuad wigger

APO bambar cufl
"

(@

APO thigh linkage

Figure 13. (a) Backpack for lift detection (b) The

positions of back biomedical sensor pad electrode

paste sheet (c) Back view of ergonomic detection
activity simulation (d) Subject demonstrate how to lift
box experimental set up o
Source: www.frontiersin.org/articles/10.3389/
fnbot.2018.00017/full

To improve workers’ health and well-being in
the workplace, the industry has started motivating
workers to wear wearable devices. As Figure 13 (a)
shows, the subject is wearing an active pelvis orthosis
(APO) that includes an inertial measurement unit (IMU)
and commercial Electromyography (EMG) recording
system. Also, inside the shirt of subject place electrode
used to measure EMG levels. Figures 13 (c) and (d)
show an experimental demonstration of lift detection
via back worn which the subject got a task for operating
lift activities *°. The lift condition can be divided into
two types: the first position is for monitoring body
posture (front left, front, front right). When lifting a
load, different techniques can be used (stoop, squat,
freestyle). One is stoop lifting, where the knees are

almost straight, and the hips and spine are bent

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 2 (July — December) 2023 page 8
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forward. Another one is squat lifting, where the knees

are fully bent, and the spine is upright.

A third one is freestyle lifting, where the
person uses their preferred method to lift the load.
Finally, we conducted a study on smart shirts for
health and well-being of forestry workers, and
emphasized the need for a monitoring solution in the
industry that prioritizes self-awareness for any health

detection .

Figure 14. Smart Shirt for body-worn detection
(prototype version) >,
Source: www.sciencedirect.com/science/

article/abs/pii/S2352648321000465

Finally, this studied the main functions:
lishtweight for wearing, comfortable to wear during on-
duty, recognized to use long term and suitable for daily
use shown in Figure 14. Wearable technological
features such as biofeedback can help in preventing
and detecting primary health concerns for workers and
allow for early intervention before any high-risk events

occur in the future.

Challenge and path forward

Wearable technology is being developed and
studied in all the previously listed garments and
equipment in technological innovation research.
However, these gadgets are still in the development
stage, and even if one understands how to use them,
they are not yet ready for widespread use. Working
together based on investment and R&D considerations
Since this section lacks analysis from the standpoint of
individuals involved in policy release, it is necessary to

include the breakeven point in development. The

strategic planners of the organization's direction will
oversee monitoring and publishing requirements if the
latter fail to acknowledge their significance. The only
way to address the premise of innovative education in
wearable device technology is through expansion or
development. Wearable technology innovation and
development still need to be delayed since the
investment in this area is greater than that of decision-
makers. Hence, the difficulties that businesses
experience will have an impact on everything from
product development to commercial production. In
the future, they intended to integrate cutting-edge
wearable technology into operations from the

perspective of operators.
Conclusion

According to these studies, advances in
wearable technology are currently popular and have a
significant impact on a several businesses. Innovative
wearable technology is emerging in various
professional groups. Associations of industries research
data on cutting-edge wearable technology in a range
of fields including calculating the work's efficacy and
efficiency. Identify the circumstances that could lead
to operational dangers or workers physical and mental
health care. The researcher discussed the advantages
of wearable technology advancements and provided
instances that aligned with the interests of operators
and those responsible for issuing regulations to be

followed and additional organizational requirements.
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Abstract
Cassava farmers are exposed to various health risks factors along cassava production stages, especially
ergonomic risks factors. They often work with awkward and repetitive postures leading to musculoskeletal disorders
(MSDs). This study aimed to investigate the relationship between personal, job, and working posture factors, and back
pain of cassava farmers in Klonghinpoon Subdistrict, Wangnamyen District, Sakaeo Province. This study was conducted

with 103 cassava farmers by using a questionnaire and musculoskeletal symptoms questionnaire adapted from a

standard Nordic questionnaire. It was found that almost of cassava farmers are males (71.05 %) with the age of 2 51
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years old (31.1%). Most of the sample (56.3%) graduated from elementary school, and almost all (95.1%) had working

hours per day of < 8. Mostly, their awkward working postures included hunched-back sitting (90.3%), prolonged (>3
hr) sitting (90.3%), back bending (87.4%), and bag lifting (82.5%). The musculoskeletal symptoms in the past 12 months

reported by themselves were found mostly at the lower back (95.1%), upper back (91.3%) and at shoulders (80.6%).

In addition, in the past 7 days, musculoskeletal symptoms were also found mostly at lower back (88.3%), upper back

(87.4%), and shoulders (66.0%). The statistical analysis revealed the factors that significantly associated with back pain

symptoms were education level (p<0.01), working hours per day (p<0.01), hunched-back sitting (p<0.05), prolonged
(>3 hr) sitting (p<0.05), back bending (p<0.01), and bag lifting (p<0.01).

Keywords: Back pain / Farmers / Cassava farm / Ergonomics / Sakaeo
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Foetunds 1Beara tewes snvewmidn uazfundetaiy
ey Sunsumaguasng tiud mafdatefie nanu
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MsvumanetuneuRandnmsEEn s Samstaviimg
nMhauiienen Fsenadsuansenudogunimiueeig
unlaeanzegeBion1suinnds (Back pain) Fa01n13
fanann SinAnfudusznevedniiiviimislunisviauilsl
QAVANNITEMIENT 19U asvnuildauiy nsviau
Tuudngheg msvhauildusannnitiisenigausau
7 “Tiﬂ?iﬁﬁxlﬁiﬁLﬁﬂE]ﬂﬂ’]iUﬁﬂL%U%Wdﬂ‘w@mmzﬂﬁ’]mﬁa
(Musculoskeletal symptoms) Iage@wninunsnsvitls 1Ou
odwnilsiivszautigmnsuiandsegusnads
nadlsraInnisUsznouesnLasdsunden nsy
AUANLIA NTENTIETTUGY LAs1eaudnsthenlsa
mwﬂmu,azﬂﬁwmﬁaa'mmsﬁwm (Work-related
musculoskeletal disorders) U 2561 Iﬂ&lWUﬁ’lﬂ&jum%Wﬁ
wugtheundian Ao nauerdmnuasnsgUgnitesinuas e
15 §1uau 70,184 518 Anvdudevay 61.25" 9annsnuniu
155UNITULAZIUITY Reafuiadediianuduiussu
81N15UAnasluUIENOURITN N15ANWIYDY TanTud
warewnla® 1wt 2556 aAnwrlunensnsalugnanis
WU LNEATASEILE1INITIT A E BT duT LS Furanng
nsvieueglusedugs Sevay 44.07 uavseaugenioy
az 42.13 m3dnw1ves aslea Usi® Tul 2560 Alddne
Tunensnsyaiugile nui Jesedidwaneainisuin
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F19nt1 Tuailiiine1nisuaanaaninninfings
(Adjusted OR 12.80, 95%CI 2.22-73.95) nstiadngnle §
naviliiinen1suanndeuinninlalasin (Adjusted OR
9.46, 95%Cl 1.32-67.86) drumsanulunguinunsnsugn
fudgvdedu vandifeldnunussunsudsling
nsAnwlungueusznavenineing1n §3dedednumdady
Afianduiusfueinisuiandevesinuasnslsdu
dends Fsderdunuifinnudesdeguainnaisiiy
Taglanizensuiavds wagduidomnannisididans
anwaurrimislunisinenu siufisaninuindenlunis
vhendluituiifinunsnslstudendafosduda wuind
wnliiufienaneliAndamaunmszezenld Saduiun
voansfnwiafsiilasifnguszasdifiofinyianuynves
p1nsfinUnfvaszuundudonasnszgnlunguoidn
fanan saiadnuiladeduyana Jadedunu Snue
vimslunisineu denuduiusfueinisuiandaves
wnwnsnsldudivznds nanisdnwanunsaldidudoya
fugulumsmauuiteanuasdostueimstiandslungu
wnensnslsdudUsraasioly

/1573y

NSANYUTINTTUUMUUAIARAYIN (Cross-
sectional descriptive study) luafail dufunisluszuing
Wousumau 2564 e 2565 LiteAnwtladuduyana
Taduanueu Snwagriin1an1syineu dueinisdiands
voanunInslsdudends druanassiiuyu sunotad
Wy Sandaassuia wazmanuduiusseninetadedu
yana Jadediuau dnyagvimidunisinnu dueins
UIANRIURINGUAIDENS

1. Usgnsuazngudiagig

Ussmnslumsinwadell Ae nduinunsnslitu
ddynas duanassituyu sunefainbu Yminaszuin
$1u 139 au® Fediviedidudnvesmuenandudfuig
AMunsunveangusogdlagligasveansduazuesuny
1O agimuasziuanudesiuiesas 95 wazimuali
p=0.5 Yunvasnguieg1afiduialife 103 au d
ﬁmammnﬁwmuﬂimﬂi;}:ﬂqﬂﬁuﬁ’mwé’qﬁ%ﬁwaﬁgﬂ?;u
139 AU 91NEUINA1TNAIDEIILUVIATT (Purposive
sampling) uazidugifgaantinudoulalnodinusidn
i fo WuifildasteufiRnululsiudwevds ervaudy
Wvesowdoilufiuinedahmlulsiudgndanls

Hoanin 1 Y awnsadeansmnumnsnazdilaniwlngls
nazdusonlunsitnsnide drunwsidnoon Ae 1udd
weduszianislasuadimenielinesaninluszuy
néwidlouaslaseeilidiisniiosannisyie

2. wsasdiafildlun1side

wdeaile@ldlunsisuadeiide wuvasuanu 34
Usgnause 4 du Tdun i 1 Yeduduyana fidiow
favua 10 40 ¥ ine 91y aouninausa dmiin daugs
fruinanie (BMI) sefunsAne sausedn msguyms
waznIshuweaneged @iudi 2 Jesudiuau ddau
W 4 98 Taun s1uauiulunisiay suaudludy
Asvinnuaedu Uszaunisallunisusenaue1inneasns
3tfudUsuds wavdunaunisvinlesudends daut 3
FNBULYINIINITHI9UIR LN EATATLsTud1Usnas 3
franustanun 18 40 Usvneudasdiuges 3 diu ldud
‘z“jy’umauquﬂ %gumaumi@ua%’ﬂm wardunaunsLiv
\Aea daudt 4 uwuvasuawensUanudsiiuulseann
LLuuaauaﬁmuﬂmigﬂuuaﬁaﬂ ( Standardized Nordic
Questionnaire: SNQ) ffanuiiavian 7 4o

WUUHBUDIUNIUNITATIVABUANAINATUAIY
AssuLiion (Content validity) Tnensuuuvaeuaud

v
o v =

WeasrWuauslignimand 3 viiu Tadufileivgy

e

[

= o

druenfreurdeuazainulasadodudnsisaou a1
FuuszanSaudenndes (Index of congruence; 10C) &
A1 0.67 wagiiniamiauiiisaveanuuasuaulagii
wuvaeuauluneaedddiuinunanslsiiudends d1ua
Urunen dunednsa Yamdadegd 41w 30 518 wadwh
msveasuiiesilelnensiinsizsisunaduunldangean
Wi 0.86 AaAnU 0.21 uazArduyszaAvisuearia
FOUUIA WU 0.81

3. Msaszvidaya

Aasgndeyaladodiunana Jadediuau
anwaizinlun1siay wareINTUIANSIweRNYAINS
lsdudrUznds lneldadiaidanssaun (Descriptive
statistics) 1éuA 91190 Sevay Alads A1geaa A1mgn
wagdudsauunsgiu nsmauduiusseninetlade

druyana Jadeaiuau dueinsviandiwesnunsnsls
Sudrends lngldadid Chi-Square uaganduRusiiysau
(Pearson’s correlation) WAEN1SMIAIMUAUNUSTLNING
Snwagmalunsinau fuennsuinnaseanunsnsls

Tudenas ngldada Chi-Square
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3. anwazyimislunisvingu

NATANYINUIT SNwaziImIelunIsingumw
fumounisineu 3 dumeu ngudieg1anunIng b
duzads vimamsineulusdazduneuunneineiy
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. , . n13UUR
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(n=103) 0 v o v
AUU(3YAY) AUU(YaY)
%y'umaumiﬂgn
1. thaevdsinvieuiusiudends 93(90.3) 10(9.7)
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1 3 Flusdetu
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4. ayneisiiiviouiugiud sy 80(77.7) 23(22.3)
5. fdeiiivioutugiudzviauazdnaty 83(80.6) 20(19.4)
Wlousamay
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Tumaunsguadnum
9. Mg iy 90(87.4) 13(12.6)
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M19199 2 AudNITLSTEnInUaduduyAnaiueINITUIATEIvRINaUAIRE 1N BATNT

fiauys 91115U20%a3 (n=103) X p-value
aid] Y
IuuGeaz) uru(Gouaz)
LN 0.649 0.423
Pe 2(40.0) 57(58.2)
N 3(60.0) 41(41.8)
gauUNINAUTEH 0.502 0.778
lan 1(20.0) 19(19.4)
Auge 3(60.0) 69(70.4)
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Al 3(60.0) 48(49.0)
Taifis 2(40.0) 50(51.0)

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 6 Number 2 (July — December) 2023 page 17



% o o v ayd o A4 o
1 115815AMNUADANYLAZEILINADN U 32 UUN 2 LWQUﬂiﬂaqﬂu — 3UNMAN 2566 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 32 Number 2 (July — December) 2023
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 6 Number 2 (July — December) 2023

fauus 21M5UNaS (n=103) X p-value
s i
3uuesaz) uuGoya)

M19199 3 Auduiussenindadudruynanaiueinistiavdseinguiiegunemnsn

21115U20%a9 (n=103) n A r p-value
9 103 0.105 0.292
Yt 103 0.000 0.998
duga 103 0.025 0.803

fafiulaniy (BMI) 103 0.027 0.785

s

INANTN 2 WA 3 HANTIATITUANUAUNUS JudUeunds  d@mseaunsdnen  wuIndanudunusiu

seninaladudiuyaaaivanisiinrdavednunsnslsdy 91MsUIAVAeINANfIg 1N YAINT Bg ity
dUguds wuan Jadeamune aaunnausa lsausedndn g (p < 0.01) UBNINU WANITIATIZWANFUNUS

NSEUYMS NMshLeaneses 1y Wntin diuge uazavil sgvindadesnuay Aueimstiandsvenguiegng

17988 WieNudINuSAUDIN1SUINEIBNNYATNTES WNERINSLsTuAIULnae WRNafIwmS9N 4 way 5

M19199 4 AuduTussEnIedadeiuuiveINTUIN VA IUBINGURIDE1 LN YATNS

21115U20%A9 (n=103) n A r p-value
uaiulunsieu (w/duani) 103 0.187 0.059
Srunuluslunisvhau (@) 103 0.048 0.000*
Usgaumsallunisusenauendnneasnslsdudveuds @) 103 0.090 0.363

* fdudAyneadAnseau 0.01

M19199 5 AudniiusszninetadeinunuiueIn sUIn e weINgufiog1 N unINg

a1n15U2auas (n=103)

AuUs Laidi L X p-value
uuGovaz) FuuGovaz)
msiidausauluudazdunau 0.421 0.810
fidusan 1 Funou 1(20.0) 11(11.2)
fidausu 2 Fupou 1(20.0) 17(17.3)
fidausu 3 Tupou 3(60.0) 70(71.4)

*“Jupe Usgnause (1) Tumoun1sugn (2) Tumeun1sguasinw (3) Tuneunsiiuiie)
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M19199 6 AUENITLSIENIIWIMNTUNTTINNUAUOINMTUINVRIVDINGUAIDEN LN EATNS

21n15U2anas (n=103)

=

fiauus Laidl & x>  p-value
JuauFesaz)  IuiuGesaz)

simsmavineniludunaunisugn

1. thsevdefaviouiusiudznds 3(60.0) 90(91.8) 0.073  0.019*

2. Haiprieuiiugiiuduzndsuny 3(60.0) 90(91.8) 0.073  0.019*

> 3 dhluseo Ty

3. gudinviouiugiudusneda 1(20.0) 34(34.7) 0.659  0.499

4. axmewsiiouiugiud s mds 4(80.0) 76(77.6) 1.000  0.898

5. ﬁ:;Lsu'wiauﬁ’uﬁjﬂua’mwé’muagsﬁw 4(80.0) 79(80.6) 1.000 0973

fuilousaanu

6. 1BEaNevieuLSITA e nds 2(40.0) 46(46.9) 1.000  0.762

7. fudnvieuiugiudivzmda 4(80.0) 89(90.8) 0406  0.426

8. awostinviouiusiiudusnds 2(40.0) 74(75.5) 0111 0078
vimwn'ﬁv‘hﬁulu%”umaunﬁ@LLa%'nm

9. Aumdn vty 2(40.0) 88(89.8) 0.014  0.001*

10. theashdniuiiy 3(60.0) 85(86.7) 0.153  0.098

11. thsevidarndnivite 4(80.0) 82(83.7) 1.000  0.829

12. dzmepsesdnnuesinmg 3(60.0) 58(59.2) 1.000 0.971

13. azmevieinildie 2(40.0) 83(84.7) 0.036  0.010*

14. Whishveentefiudnalausiu 3(60.0) 87(88.8) 0119  0.059
‘vi'mwmiv‘i'mfmiwg'umaun'mﬁuL?'im

15. Tdusdnlaususiuduzmea 4(80.0) 83(84.7) 0578  0.777

16. wuniiaauiudrzmea 4(80.0) 63(64.3) 0.655  0.472
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RELATIONSHIP BETWEEN FACTORS AND WORK SAFETY BEHAVIOR AMONG
PRODUCTION STAFF IN AN ELECTRONIC CIRCUIT BOARD MANUFACTURING COMPANY
CHONBURI PROVINCE
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Abstract
This cross-sectional descriptive study aimed to investigate the factors related to occupational safety behaviors
of production employees at an electronic circuit board manufacturing company in Chonburi Province. The sample of
264 production employees was obtained using a systemic random sampling method. The data was collected through
questionnaires. The results of the study showed that the majority of the sample was male (69.3%), aged 19-38 years
(93.2%) (x=29.71, SD=7.197), single (66.3%), with working experience of 1-5 years (79.62%) (" x=3.91, SD=2.333),
working time of 8-10 hours (95.52%) (" x=7.48, SD=0.598), working 6 days a week (81.18%), and predominantly in the
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Z

coating department (21.2%). For the safety factor at work, the company's safety policy awareness level ( x=14.99,
SD=1.682), safety supervision level ("x=14.82, SD=1.556), knowledge or training on safety (" x=14.65, SD=1.729), and
social support level ("x= 44.18, SD= 4.244) were all at moderate levels, accounting for 61.0%, 59.1%, 61.7%, and
70.5%, respectively. For the results of the relationship analysis with safety behaviors at work, factors consisting of age
(p = 0.000), work experience (p = 0.000), perception of the company's safety policy (r=0.428, p<0.001), safety
supervision (r=0.568, p<0.001), and giving knowledge or training on safety were correlated with work safety behavior

(r=0.746, p=0.000). Therefore, to encourage workers to exhibit more safe behaviors at work, greater awareness of safety

legislation, supervision, education or training, and social support promotion should be implemented.

Keywords: Electrical circuit board manufacture / Production worker / Chonburi / Worker safety behaviors
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FACTORS ASSOCIATED WITH MUSCULOSKELETAL DISORDERS AMONG THE GARBAGE
COLLECTOR OF THE DISTRICT IN MUEANG CHONBURI, CHONBURI PROVINCE
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Abstract

This study aimed at study the relationship between personal factors and work-related factors with skeletal
and musculoskeletal disorders in garbage collectors in Chonburi province. A sample size of 53 people was participated.
Data were collected using a questionnaire with an I0C = 0.97 and Cronbach's alpha coefficient in terms of posture in
emptying, it was 0.83 and in terms of skeletal and musculoskeletal abnormalities, it was 0.76. Correlation analysis was
analyzed with chi-square and Pearson correlation.

The results of the research found that additional occupation and age were significantly related to
musculoskeletal disorders in garbage collectors (p < 0.05) and work factors found that work experience and lifting
postures, including bending and lifting, muscles tense or exerting a lot of force continuously, twisting the body or
tilting the body, move objects weighing 55 kilograms or more and working in the same position repeatedly is associated
with musculoskeletal disorders in garbage collectors. There is statistical significance (p < 0.05). From the results of this
study, awkward postures should be improved to be ergonomically correct. And should monitor the health of the
skeletal and muscular systems among older employees and much has a long career.

Key words: Musculoskeletal disorders / Garbage collectors / Prevalence
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Abstract
This cross-sectional descriptive study aimed to assess the health risks of shoulder pain and shoulder
muscle fatigue by electromyography (EMG) measurement in electronic workers. Data were collected by using a

structured interview questionnaire, Musculoskeletal disorders Severity and Frequency Questionnaire (MSFQ), Rapid
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Upper Limb Assessment, and health risk assessment matrix for shoulder pain and EMG measurement. Data were
analyzed using descriptive statistics. The results of the study found that most workers had mild shoulder discomfort
(34.5%). The ergonomic risk level of the upper limb found that most workers were at the moderate risk level (39.9%).
The health risk level of shoulder pain found that workers were in the moderate to high risk (54.9%). The
electromyography (EMG) on the shoulder fatigue throughout 8 working hours, there was the higher fatigue level
(MF/Time slope) of the left shoulder (MF/Time slope = -1.250) compared to right shoulders (MF/Time slope = -0.998,
respectively). When considering the shoulder muscle fatigue according to the 4 levels of health risk on the shoulder
pain, it was found that the left shoulders muscle in the high and very high risk level showed higher fatigue (MF/time
slope = -1.961 and = -1.449, respectively) than those of the right shoulders muscle with high risk and very risk levels
(MF/time slope = -1.025 and = -1.092, respectively). According to this study of working postures in sitting and standing
positions, it was found that workers had higher fatigue in their left shoulder and sitting posture than their right shoulder
and standing posture. This is because of that workers move and work with their right side of upper limbs and shoulder
more frequently than the left side. From the results of this study, the data can be used as a guideline for monitoring
of shoulder pain by the health risk matrix and promoting the exercise among electronic workers with static working
posture.

Keywords: health risk matrix / electromyography (EMG) / fatigue, shoulder pain / electronic worker
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Abstract

This prospective cohort research aimed to study the incidence rate of shoulder and back pain and work stress
from the mental workload in electronics worker. Data was collected by the structured interview questionnaire of
Subjective Workload Index (SWI), and the follow-up interview to assess the incidence of shoulder pain and back pain
and correlation between shoulder and back pain in 3 months and stress from mental workload from a total of 109
workers. The results found that the majority of workers had stress from their mental workload at a moderate level of
50.5% followed by mild stress 23.9% and very high stress 16.5%, respectively. The incidence rate of shoulder pain in
1 month was 28.4%, the 2 months incidence was 52.3%, and the 3 months incidence was 85.3%. The incidence rate

of back pain in one month was 22.0%, the 2-month incidence was 43.1%, the 3-month incidence was 62.4%, and the
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incidence reached 100% after 6 months. The information obtained can be used as a guideline for planning operations

to prevent chronic diseases of shoulder pain and back pain in electronic workers, and stress factors from workers'

work may impact on musculoskeletal health or as a factor-related to development of chronic diseases of the

musculoskeletal disorders (MSDs).

Keywords: incidence rate / shoulder pain / back pain / work stress / electronic worker
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THE RELATIONSHIP BETWEEN SLEEP QUALITY AND BLOOD PRESSURE LEVELS:
CASE STUDY AMONG THE SECURITY GUARDS IN A UNIVERSITY IN EASTERN REGION
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Abstract

This cross-sectional descriptive study was aimed to determine the relationship between sleep quality and
blood pressure among the security guards in a University in the Eastern region of Thailand. The 109 subjects were
randomly selected to participate in the study. Data were collected during November 2019 - March 2020 by using a
questionnaire, sleep quality assessment form and blood pressure measurement. Data were analyzed using
frequencies, numbers, percentages, Chi-square test, and multiple logistic regression analysis. The results of the study
showed that most of the participants were male (71.6 %), aged more than 35 years old (69.7%), overweight (73.4%),
drinking alcohol (70.6%) and drinking caffeine beverages (88.1%), had no exercise (65.1%), normal blood pressure
(63.3%), and bad sleep quality (64.2%). The relationship between the various factors and blood pressure level was

found that quality of sleep, body mass index (BMI), family history of high blood pressure and no exercise had a
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statistically significant association with sleep quality at p<0.05 (p= 0.002, p=0.037, p= 0.009, p=0.004, respectively).

Therefore, the University should make recommendations to contractors to comply with labor laws, including annual

health examinations, and health promotion activities for reducing the risk of disease.

Keywords: security guards / sleep quality / blood pressure levels
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anwagmMsvhaulugengnasfuguiu wud inwnsnsi
annmnsuauvdUldd vildflanudesdonisifalsa
anudulafingafiutu 3.91 wih dafleuivendniialy
pgsiludAnyyeanat’

nushwanuvasadeluaaiufnuidianis
FuuTinfiunnnsnmsvineund nande Wudnuoy
suihszTwasa 24 $2lug vty Lifl fungasivnnsvie
Fungandngny 91nn1sduntvalidmid sua. lu
uvAnerdouvisvilslud 2563 nudn Tdnwarnsiney
Jung (Shift work) wuailu 2 nz loun nznanetu (7.00
.-19.00 W.) Uarnzna1Au (19.00-7.00 u.) vilvindinaudl
syBzIaINITUeUAUNIIUNG Fsanvdenarenmnmnng
usuNAU uaztiiuAmdssiennAnlsaanufulafings
sudslsailanasnasadonld”” wazainnismuniu
25sunsaumuin Yedeiidsmadonuninnisuou Ae n1g
ueunduiliiiiome®  msguyni 0 uaznisiedesiud
faundu 2 denaldesonunimnisuoundu nuided
Aeatesfuauam@innisviauvend i sua. lu
anufnwigneiiiesawal Jminasal wud laesiy
AunmPInaglusgduiiunans laun fudmeuun A1
afafin1s At anusiuas Surudalusveanis
U wazszuUNsInnIsnineInsyaaa ¥ 9nmena
danathedy §Idedsaulafnwauninnisusuuasdade
fflanuduiusiuszfumnusuladnludning sua. 3s
dnindunidunguiusznevendniidunguidss 1osnn
wudn Tufuszneunisvatsusiaiinnsdnsau sua. Adu
Haseny slsidndensevdydfgsiodnvianulasady
W.7.2558 Fildinunindming sun. deaidywmalve 9
1glsifiindn 18 Yuiysal ilerdunuamalunsuiuasy
woRNITURAEITNISUAaUN N NaNSANEIAINATIaY T
Usrleydonsenstausenu gusenaunisniaenyu lu
malldlunisnsuwuiienisiise Yaquamlungs
winugUsEnauainsialy
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/N5 TngazszyAmoulaan wsesinanuiulainsiindnluds

1. sUuuuMs3dy nsideliendosuuvunsiine
LWad1599UUN1AAAYIY (Cross-sectional descriptive
study) Uszannsie wWantiiidneiaiiulasadely
uminerdsuiandaluniangfusen S1uru 145 Au
ANUANGUAIDEILUUNTIVIIUIUYTEYINT AU
gnsn1suszuruadadiureadszeins’” Tagldaau
AaaLAdeuIBINTdufegfivensuld Fevas 5 uaz
seiunLdeiiufesas 95 uazdadiuvesdnuaziiaulaly
Usgangiindu 0247 Fedndruvesdnvusiaulaly
U59In3 9198991NHAN1TE15I9ANYNVBILIARIIUAY
Tafingevasuszrnslnesiy 15 Yiuly nuindermegn
Wiy Jewar 24.79 1ddruaungudaegie 96 au Lite
dostunnuiiawainlumsiiusiusadeyadafivwuinves
U981 14% Fsuruinvosnguiiedieildly
MsAnASIEER LY 109 AU

nsiieannaudaegne lagldisnisdusiegawuy
418 (Simple random sampling) ﬁﬂqﬂwﬂaaﬂismﬂiﬁ
Temagnidenindy Tngtsederdminiinuiaing
UaonseimuniniFessduuiiauivingldneuiiunesia
finausinisdnudn dail

1. danuatasle Budlvainusiuiieluniside
wazimnuasinslouazduiidnsunsisonded
Tnvasuululudugeu

2. Wudmihisnuanudase fedieglutyd
s1edelul w.ea. 2563

3. gunsadeas seuldld wWilanwilve

2. seadleiildlunisifiusiusauteya edesile

MalumsiAusiusandeya laun indssianuduladin
Falusi@ nsavaeuaugndies Inensiafisuiuiades
WNTFIUVINAUNNUATUAYUUINTIVNIN LUA 6 TR
¥ay3 dAnuuiugrvaseiauiulaiin £ 8 Tadwnsusen
LAY + 2 YBIAORTINITLAUVDINILR wazluudun1wal Lag
wuudun1wal (Interview) Usznausie 3 dau leun dudl
1 Gﬁaaﬂaﬁﬂﬂ ffafanuiavun 10 4o Aldadreaudu Wy
manuvanalakazUansln Usenause n1svhaudung
Wi 918 AYiNanI1e (Body Mass Index; BMI) Useiflsa
mdulafingdlunsounr Tsnuszdi nsduedesini
Juoanesed mig‘uu‘v«? nshuLASeRUTin MY warns
ponidinie d1udi 2 seduarusulafin d5uau 1 9o

(OMRON §u HEM7121) 38m3in fie Inarnuvudnmiad
syRulReniuiala warltuasnuvuinanudulaianiuseu
funsumiiodewuuou 2-3 iwufiluns ntunatu START
wazsaliussfuiiiniesraredasnuduund eowndes
Feuaieduirldmeanusiulainfuudomnetanny
Auggalunasnidonulasunieialaduda (Systolic Blood
Pressure; SBP) wavA1Ausuladingas sadunanudu
Mgaluvaesdonunsunziivilanates (Diastolic Blood
Pressure; DBP) $2uf48n31n15teuve9iala lnuazuanina
Judaveguuninge ymsindn 3 ads uazmAade
walanan1sasiadu 2 seau fe Arrnudulaiinseau
Unf uarArauduladinsyaugs laeldinauainisuus
Uszimanusiulainanaunauauiulaingawisussine
Iny (2562)"° il 3 aunmmsusumdy THuuuUseidiy
Aaunnnsuaunaurasiindidsnaduniwilneg Wunuy
funtwallazasuaiufaulasain The Pittsburgh Sleep
Quality Index (PSQI) 1@ & Sitasuwan T (2014) **)
Usenaudag 7 asusznau sauau 10 10 fildiumesdeu
ﬁumaﬂaﬁﬂﬂuiiqwmma'ﬁséfwﬁagﬁﬁﬁ]uisu%mmmé
Feuszneufeftaeiftamnsueuvdy uagenanadasi
Liftymnnsueundu Saanudeduduusyanisarnase
uurAAY 0.84 SnmiileanarAunsage Ay 0.89
uaziileldqasavesazuuusind 5/6 axldraila Sovay
77.78 uagAANUS I Sovay 93.33 Avuuusandildann
MsUsEIiuAMAIWNTUIUMAY a3nTausnenaasinsis
Jaymnisusundueenatneranadasilufitywinisueu
wdUld (P<0.001) AXULUTINI 7 D9AUITNDUTBIUUY
Usziliu daguuusening 0-21 AzkuulagAzuUUTI
anunsoulanaldedl Azuuusa < 5 Avuuu ANNINAT
UBUVAUR UaTAZUUNTIN > 5 AZWUN ANATNNTUOUNGY
a1 euAdeaedldldsiiunmstuvefinnsandsesssy
elunywd

3. Mm3aendaya lun1sinsieideyalaeld
1) adABanssaiun 1w AILINKAIAMND 91U Sovay
2) @R Chi-Square MDAIATITHANUFUNUGTENINAIUUS

a ¢

719 9 AuszAuaudulaiin 3) adfanneenuwuuladasnd
(Multiple logistic regression analysis) LW ©3LAT1E W
AU USTENTNIAUAINNITUBUNEUAUTEAUAIIUAY

ladin lngmuAumuUsnIU (Confounding variables)
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NANTSANE Inglaifilsatszdns Sovaz 78 Lufiusyiflsanusuladin

' vy
v o

Joyailu nquieg19nviNsAnYITIUILTaEY
109 A DAy 78 AU Sovaz 71.6 wazinAnds 31

AU Seuay 28.4 dnllvgiiienyunnii 35 U Seuay 69.7 4
Avilianie (BMI) LAunueisesay 73.4 ngusiiogadiu

giluaseunin  Sosay 84.4 ldfunTesnunilueanssed
Sowaz 70.6 liaguuvsiosas 54.1 AulATeIRNiA1NEY
Sowar 88.1 Lisanmdiniesevar 65.1 uarihauneid

ovaz 50.5 (AN5197 1)

M19197 1: Mukariegazvadminsnmanulasaiy Twunaudadediuuans

AUy MUY Sowaz
Ll
B8 78 71.6
AN 31 28.4
21y (0)
<35 33 30.3
>35 76 69.7
fatiuaanie (BMI)
Un#hi 29 26.6
AU 80 73.4
TsAUsza162
3 24 22.0
1aifd 85 78.0
Uszdlsnaudulalingslunsaunia
3 17 15.6
Taigd 92 84.4
fupsashudisiuoanased
Ay 32 29.4
Taifia 7 70.6
JUUNS
gu 50 45.9
laigu 59 54.1
fupsashufidianndu
Ay 9% 88.1
Taifia 13 11.9
29NNNAINY
29NANAINY 38 34.9
laipanmaene 77 65.1
A1SIN9UN
Nz (07.00-19.00 w.) 55 50.5
NENa1eAY (19.00-07.00 u.) 54 49.5
seauanunulain ngudtededulug (Sesay sauAUAUlain W Sewaz
63.3) fszsunrwslaiinogluszduund (sefl 2) Uni 69 63.3
GMN 40 36.7

A151991 2 IUIULALITDUATVDUIUTNNTAYIAINY

Uapnsiy IWUNNSEAIUANAUlaRn
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FWSTUANAINNTUBUNAY WU NUFIBE19EIY
g (Segar 64.2) Tamn1mnisusunduegluszaulud
A19197 3 SrunuLariesazvendmififnyial
Uansy TIUUNAUANAINATUBUNAY

AuAMsUaUNAY iy Sesaz

f 39 35.8
aid 70 64.2

AwdTUS sE LSRN AU TE R UA I
lafin wud1 AuAINNITUBUNGU (p=0.002) dvlludaniy
(BMI) (p=0.037) Uszidlsaninudulainaslunsounsa
(p=0.009) Lazn1599NMIAINIY (p=0.004) JANUFURUS
fusgaualtuaulalingeegralidod1Agynieai
(51971 )

AN5197 4: ANUFUNUSTENIIALUSNANNAUTEAUANUAULATRA VDRI VLNNTN1AUUaDALNY

szauaNaUlain
fiauus Tadvdeq GER x2 P-value
n = 69 (3owaz) n = 40 (50va%)

AMNTWNITUBUNAY
A 32 (46.38) 7(17.50) 9.189 0.002*
Laid 37(53.62) 33(82.50)

el
¥ 45(65.22) 33(82.50) 3.716 0.054
NI 24(34.78) 7(17.50)

21y (V)
<35 21(30.43) 12(30.00) 0.002 0.962
>35 48(69.57) 28(70.00)

fytiulanie (BMI)
Un# 23(33.33) 6(15.00) 4.358 0.037*
\AULNEU 46(66.67) 34(85.00)

TsaUszanf
i 13(18.84) 11(27.50) 1.106 0.293
laidl 56(81.16) 29(72.50)

Uszdnlsaanunulalingsluasauaia
Y 6(8.70) 11(27.50) 6.802 0.009*
laidl 63(91.30) 29(72.50)

fuesashuiifiveanased
A 19(27.54) 13(32.50) 0.301 0.583
Taifiy 50(72.46) 27(67.50)

gUYwa
gu 27(39.13) 23(57.50) 3.441 0.064
Laigu 42(60.87) 17(42.50)

fueSasnudidamsu
Al 60(86.96) 36(90.00) 0.223 0.637
Tl 9(13.04) 4(10.00)

N1599NN89N1Y
29NN18INY 38(55.07) 33(82.50) 8.388 0.004*
lalppnmiasnie 31(44.93) 7(17.50)

A1SYIN9UNE
nBLTn 35(50.72) 20(50.00) 0.005 0.942
nENANIAY 34(49.28) 20(50.00)

*P < .05
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HAN1TIATIENANUFUTUTIENINAUAINNIT
weufiusgsuanuiuladin seatifonneenyuuuladadind
(Multiple logistic regression analysis) Imamimuauﬁ’;

wU3N7U WU AN MNITURNEANNFIRUSIUTEAUAIY

Aulaiin 3.499 i1 (p=0.018) "39813NA1AI1 AMAIN

msueunaulid dawalvfiszduanuduladingals (39
# 5)

M19199 5 MFAATIRRANNAURUSTENIIRMNINNITURUVAURUSEAUAUAWLa R

Fus B S.E. Sig. OR Pl
Lower Upper
ﬂmmwmiuawé’u 1.253 0.531 0.018* 3.499 1.236 9.910
ftiianiy (BMI) 1.041 0.570 0.068 2.833 0.927 8.664
Usgiilsaauduladingdy 1515 0625  0.015*  4.549 1337 15.482
ATBUATY
N1580NMAINTY -1.514 0531  0.004* 0.220 0.078 0.623
*P <0.05
afuTeNauLazaUNa fnwnnuvaeads Ao aunuyazihii winaudousy

AMAINAITUBUNAY INATANYINUIN NG
fegreduinglnunimnsueundu sgluseaulid Soe
az 64.2 Wesaniinsvsuluiainansdu wasiinag
wneeuluainatsiu ddadesuniuilvueuliveu uay
nauliauie e1aialdainunateanvg laun Jeymn
Fewandenlunisuey Wudeedisuniu Suasadnwin
Al grumgiififeuneiduiuly viefunauiiuly Jade
medudnla Wy AuLATen Iantoa TuAd n1shu

\A3B9RNUNTTn WY ¥ Nul viTeueanagedLayeiyd
(20

v

nTu?? Fagenndefun1SANYIVET N1SANYIVET
Bjorvatn et al. (2007) “” wudh ausugaaeiitunzia
wioUszimauasiag danudn nxfianund (§Uansiusn
9y 12 Faluasuan 19.00-07.00 u. dUaviides
V91w 12 Falus Suaan 07.00-19.00 w.) finnINnIs
wouvaulid Sesar 1.7 wazAusunzUnd damninng
uaundulif Sevay 22.8 donndeatun1SANYIVEY Anita
K (2017) “ wuimdnaudeusuuuaiesdudiulngd
AunnsuoundULR Sevas 75.3 Fminnudeusuuy
winedu Snmshnudung adudsunaniaulubes o
nsineeudildnsuralunsaz Tusliurin1d3nsou
$1neaziinisusurasnisueuliaenadasdiunsdivhau
nansznufinuunde veuliiiee ilieeaudn geyLde
4113 warnsinauladnac® FamuuansnesEnineauny

YALIEUNIN NUNURRNTUULLATEITN kAl
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vuasesdu Senvarnzyhauluuaduilasunahauly
Bon q v lilddawdueulunisindeu dauendn
gl sUn. Wuendwdivhauuuniaiiutayiitiaan
Wndouiudueundtodndingn iesnlddnisadu
Wasung Wuasuanyhaunsnansaudunznatsiu ua
ngusegsivhaungnasfuusdILiinsiaudui
meduednasy wu Junemeslunsudng uaitu vinlwd
LATUNIRNNBUTREAY LALDIIAINARBAMNINNITUDY
naula

seduauuladin 9nnsAnwImuI Wt
sUn. wnnIFeray 70 wuil 4A1 BMI LAWLNM wagdn
Uszanadeway 65 ldfiniseeniidenie Saimnudesse
nsiialsasneg Inuengfifiumnniu suddsannudu

ladingenng ogelsnniu nan1sAnwiadeil wuii daulvg

o

1 o a

(3euay 63.3) ngudiegndulliianudulalinegseduuns

B

Milonailosnnausiegduluglailsauszands lud

'
a

Uszialsannuduladingdlunseunia lifinsfuiadesiu
fuoanosed uarlifinmsguyys wazannnanisiaszyinn
AMUFURUSTENTNIAUNINNITUBUNSUAUTEAUAIUA Y
lafin lngnsmavaudinysniu bawn dududanie (BMI)
Usgiilsannudulafingdunsounss wavniseanidnie
WuinAmuAIMNIsUeulAMudNRUsAUTEAUALAULATR
WU 3.499 i1 81ananaladinunImnIsueunaULLA
dawalvifisziumnusiulalings Jeaenndefunisinuves
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Gangwisch JE “? fiwudn szaziiainisueutiesnin 5
Hlusdefuvesnguifieny 32-59 U fiamidssienisiiia
Tsarusuladings 2.10 wih leiisuszoznainisusy 7-
8 Fslussifiu wazasnndesiunisAnuianuduiiug
sewinnmgnvedsannuiulafingdlugfifienisuoulsl
vy Anudnguinegrsdlvgifiuionansau (egiade
46.2 = 13.7 U) fineanuduladings Seuay 25.5 uay
wuinguinegsiifienisusulundy suszesinaily
nsusundudu (< 6 dalug) fanuduiusiuarandedy
nsiianuslafeuiiuty 3.59 Wi SRR IVEEREHN IR
a0a % 1flesanngusiogieivhinsAnunildnvazsdivi
Wunzuuulddemyuidsu annisdunivaldiuuind
AN Tueunduldd e1adoannanddadediu
danndeuiisuniulussnienisuouvdu Ssenaviiliisesu
anudulafinegluseivgdla

forauouuzainnsiveaded wanisdnwmudy
AuNMNTURUMA UM TisnweUasnuiAnw
drunnegluseaulid uminerdeiealsiduuigning
winnldslunisauuiasgiunguanewseany iduly
mrunszIslgginiiulaonds 91%10udnas
annuangenlunisingy 1wy NMsnsIvavaIndsednd
nsdalidfanTsuNsduaSIguAwd MU UTENO U TN
Hudu doiauonusnisideadaiold asfnvuiedu
FEUUNTUIMTIANIS MU TeudenazauUaonsiely
naufUsEneumM s mThisnwanuUaense Tumheny
#eq tiethlugieiausuugiiienisisfaiugunmuay
Anulasndieseoly

AnAnssuUIENA
yovauaMmthiisnweuUasafofilie

aumgiazauTde duegsdilumsfivsivsudeya
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Abstract

This study was to compare different cleaning products in terms of Bactericidal Efficiency for the residential
space. The experiment was set up to investigate the efficacy of cleaning agents in one residential setting. Five different
cleaning products (laundry detergent liquid plus Sodium hypochlorite 6%, disinfectant products plus alkyl dimethyl
benzoyl ammonium chloride 2.4%, disinfectant products plus Chloroxylenol 4.8%, Floor Cleaner product plus
disinfectant Sodium laureth sulfate 0.7%, and distilled water have been used for Negative Control. Bactericidal
activities were evaluated against seven bacteria species: Staphylococcus spp., Lactobacillus, P. Aeruginosa, B.
Licheniformis, B. Cereus, B. fragilis and Bacillus spp., by Disc diffusion method. The tests were conducted before and

after the cleaning with tested agents in the morning and in the evening. All plates were collected by Microflow
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following NIOSH Method 0800. The different efficiencies among cleaning products in different periods were investigated
using colony count method and One-way ANOVA was used to evaluate statistically different. The Wilcoxon Signed
Rank Test describes a comparison of pre- and post-cleaning bactericidal efficacy tests. The results revealed that the
efficacy of bactericidal properties was significantly different among each type of cleaning products both before and
after cleaning. (p<0.05). When analyzing the average number of microorganisms, it was found that disinfectant products
plus Chloroxylenol 4.8%, disinfectant products plus alkyl dimethyl benzoyl ammonium chloride 2.4%, laundry
detergent liquid plus Sodium hypochlorite 6%, Floor Cleaner product plus disinfectant Sodium laureth sulfate 0.79%,
and distilled water were the destruction of total bacteria, respectively. In conclusion, the disinfectant products plus
chloroxylenol 4.8% had the highly efficient bactericide for cleaning and safety for humans. It should be advised to
use in the house.

Keywords: Residence / cleansing agents / bactericidal efficacy
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81A15f0 Staphylococcus spp. fiALaA8IIULAY
203.92 CFU/m’ Fadugduvisinulaluaniizuinden
valU Feqauvdinaniifudeusesau (normal flora) 1
annsanuldnuiivtwesiinieauy dnd wie dseq
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Abstract

This research is a cross-sectional study investigating factors related to the health problems of sewing workers.
Khok Pho District, Pattani Province, and measured the working environment, including the intensity of lighting and
noise in the work area of sewing workers. Data was collected using questionnaires and work environment monitoring
tools. Research period on October - December 2023

This study showed that 96.4% of the subjects were female, aged between 20-25 years, 46.4% had 1-2 years
of work experience, and 46.4% had health problems of sewing workers in Pattani province. This was followed by
numbness in various body organs at 71.4%, shoulder pain at 64.3%, neck pain at 64.3%, and eye muscle fatigue at
64.3%, respectively. Perception of the working environment in chemistry found that sewing workers were exposed to
fabric dust from the sewing process. 89.3 percent of the physical environment found that sewing workers work by
being exposed to loud noises from machines. 64.3 percent worked with vibrating machines. 57.1 percent and the

results of measuring noise and lighting intensity in the work area showed that the noise in the work passed the
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standard set by law. However, the light intensity does not pass the benchmark. Ergonomic environment It was found

that 85.7 percent of sewing workers sat or stood for more than two hours in the same position, while 82.1 percent

bowed forward while working. 78.6% and factors related to health impacts of sewing workers in Pattani province

include age, job title, and working environment of sewing workers, namely lighting and loudness. Training provides

advice on appropriate sewing posture. Stretching and safe work are essential for garment workers.

Keywords: Garment / workers / Health effects
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Abstract

This study health risk estimation on light exposure in an employee's work environment of Universities,
Hospitals, and Industrial Plants Case Study at Lao People's Democratic Republic. Using a sample size of 231 workers
from a systematic sampling Data were collected by an interview questionnaire and spot measurement method of
lighting intensity. Data were analyzed by descriptive statistics and the use of health risk matrix for risk assessment. The
results showed that most prevalences of eye discomfort while exposure to light at work. The perception of discomfort
in the eyes, (74.90%), visual comfort, (25.10%). The health risk estimation on light exposure was nature of computer
work employees are risk from light exposure at a high level of 30.74% and a very high risk of 4.33%, nature of dental

was high-risk 2.16%, surgery bed was high-risk 3.46%, nature of area used for work employees are exposed to a high
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level of 6.49% and a very high risk of 1.30%, and nature of area used in the production process was moderate risk

level and high-risk level of 6.49%. The results of the study found that employees are at risk from exposure to lights.

As a result, employees cause eye discomfort while working on the work site. If not managed properly this may result

in health risks to employees who are exposed to inappropriate lighting and then progress to occupational disease.

Keywords: light intensity / eye discomfort / health risk matrix
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