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Abstract

Thailand imports large quantities of agricultural hazardous substances. A lot of farmers utilize agricultural
chemicals, and these pesticides affected the farmers’ health from their occupation. In addition, previous studies show
the prevalence of pesticides’ toxicity although the agriculturists were using personal protective equipment. The aim
of this systematic review was to investigate the prevalence of pesticide toxicity on exposure to pesticides among
agriculturists and meta-analysis for each system. The selection criteria were full text-article from the primary data
collection and were published in the journal article by online database of Scopus, PubMed, Web of Science and
ThaiJo. There were 6 studies met inclusion criteria for the analysis and reported adverse effects from work-related

pesticides poisoning. The results indicated that the pool-prevalence of adverse effects was 29.01% (95%Cl: 24.13-

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024 page 1
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34.14). Of 8 system/organ, the highest prevalence found in musculoskeletal system (46.91%; 95%Cl: 42.00-51.88),
nervous system (33.86%; 95%Cl: 32.38-35.36), cardiovascular system (30.64%; 95%Cl:26.10-35.59), mental health
(28.47%; 95%Cl:26.10-30.98), respiratory system (27.37%; 95%Cl:24.66-30.25), gastrointestinal system (20.20%;
95%Cl:17.71-22.95), integumentary system (19.52%:17.32-21.93). The highest pesticide toxicity on exposure among

agriculturists of each system was muscle pain, exhaustion, irregular heartbeat, anxiety, lacrimation, runny nose,

stomachache, and dermatitis, respectively.

Keyword: Occupational Health / Exposure / Pesticide / Symptom / Agriculturist
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chlorpyrifos OR mancozeb OR propineb)

#4: (farm* OR agricultur* OR sprayer*
OR cultivat* OR harvest* OR plant* OR grow* OR
farmhand* OR crop*)

3.4 ainsszyfddnlunisduiuennd
nsUSuBsununuildduduilnenassingy s
dnwaizuargUuuuvesgudeyaseulatifunnsaiu

3.5 fin1slElusunsudanisussanynsuuay
n381eBaiidrinueaypuminedeveuunnuueniu Ae
Mendeley (Reference management software) Wieldidu
ftaedudu daLivauide vinsianistoyaidedls
AUANNILET WazdanT1T3ULUUNITAITI8NTITNIN
USINYNTY V3R TEMsEsBeidufuIIngudeyanie

4. myaszvidaya (Data analysis)

FoyarBenmam dun dnvazsilunueinislsl
faUszasd o dwSodnuaeau Usemaidnw Tinsiedd
Joyalagldafianssuun  uasdeyadaUSunafeninuyn
Anseideyalaeldadfeunusiielusunsy STATA 180,

Licensed to Khon Kaen University

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024 page 3



NIasanulaendeuarduindon U 33 atudl 1 Weuunsiay - dquieu 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

2,180 potentially relevant citations identified

from electronic databases

Exclude: 479 citations

® 431 duplicate citations excluded

1,701 citations selected for further review

A\ 4

® 24 systematic review citations excluded

® 24 meta-analysis citations excluded

® 1,035 citations exclude after first

666 citations relevant to pesticide, used for

second screening

A 4

screening of titles and abstracts

Exclude: 660 citations, no prevalence, or

6 full-text articles included in the review

\4

number and cases of pesticide poisoning
symptoms among farmers, no full-text article

NAN15IY

Figure 1. Flowchart of the review

NNTNUNIUITENTIUTIAITUAUYN

ﬁuaammLﬂuﬁm’mmsé’mﬁamiﬁﬁmﬁmgﬁﬂumwmﬂi

v v v

ASIUTINUA 6 NUIFLNNYWNTY W.A.2558-2563 AIANT19

o1

FITIUTWLNINNITEREN N IUUSEINAlneway

neUsznd  wUadumNuYnuAas ST UULAEANUYNTINTDT
NNTPUU  IAENANITANYINUAMINYN VRN SRAUNFYTE
o sldisUseasAudasseuy wiadu 8 ssuuw/edeny fa
o197 2-9 TeuA Rands N STUUUTEAm SEUUTGY
ssuunlalasnasalaon

maly FEUUNNLAUDING

JUAMAN LATTTUUNTEANLAZNAULID

Table 1. Country and region of the review, and number of articles

Country

Region

Occupation

Subjects (n)

Published year Articles (n)

2015 2016 2017 2018 2019 2020

Thailand

South-East Asia

corn, rice, rubber farmers
glyphosate sprayers

rice famers

147

243

73

1

India

South-Central Asia

farm workers

248

Tanzania

Eastern Africa

flower pesticide applicators

onion pesticide applicators

84

56

Dominican Republic

Greater Antilles, Caribbean

coffee plantations

38

Total (n)

ﬂ'nmgmwiazswu

SLUURINTILAE SEUUUNARUSMENUINANYN

gjqqmﬁammiﬁ’mﬁqé’mau (Dermatitis) 41.5% $898911
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ApsyAeLAasianta (Skin irrtation) 25.8% 81A15AY
(Rash) 14.3% whazlwauiania (Skin bumning) 13.9%
AIUAIAU AIRF199 2

page 4



NIasanulaendeuarduindon U 33 atudl 1 Weuunsiay - dquieu 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

Table 2. Prevalence of pesticide toxicity on integumentary system (skin)

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Dermatitis 61 147 41.5
Thailand Corn, rice, rubber farmers 61 147 415"
Skin irritation 46 178 25.8
Tanzania Onion pesticide applicators 26 56 46.4 "¢
Tanzania Flower pesticide applicators 11 84 13,119
Dominican Republic Coffee plantations 9 38 23717
Rash 70 491 14.3
Thailand Glyphosate sprayers 23 243 9.5
India Farm workers a7 248 19.0™
Skin burning a4 316 13.9
Thailand Rice famers 41 73 56.2
Thailand Glyphosate sprayers 3 243 1209

FTUUALAYDTEIEMNEITRINUIIANYNGIgAARDINTS
e lnaun (Lacrimation) 65.8% sevassnfefilemilu
N13u89L7U (Visual problems) 60.5% n13T (Blurred

Table 3. Prevalence of pesticide toxicity on eyes

vision) 41.1% a1ontau (Eye inflammation) 17.0% Way
uaum (Eyes burning) 10.3% @UEIAU IR 3

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Lacrimation 25 38 65.8
Dominican Republic Coffee plantations 25 38 65.8 "
Visual problems 23 38 60.5
Dominican Republic Coffee plantations 23 38 60.5 "
Blurred vision 132 321 4a1.1
Thailand Rice famers aa 73 60.3
India Farm workers 88 248 3551
Eye inflammation 25 147 17.0
Thailand Corn, rice, rubber farmers 25 147 17.0 12
Eyes burning 29 281 10.3
Thailand Glyphosate sprayers 10 243 4.1
Dominican Republic Coffee plantations 19 38 50.0 "

SyUUUSTAW WUIAUYNEIAAADEINTEDUNEY
(Exhaustion) 61.3% sosawunfewiossnun (Excessive
sweating) 54.5% wiflew (Tired) 47.2% 3938y (Dizziness)
38.9% UanAswe (Headache) 38.8% onsunldeadiey
Ifentinuvavvaruaaneidusdi (Tingling) 32.3% n1s3u

naufiudsuuuasiy (Altered smell) 31.5% Stlaymsnu

A9 (Memory problems) 29.4% dlgyvnaun1ssusa
WioAuEINDMNTanal  (Altered taste or  poor
appetite) 24.2% ﬂimﬂﬁagu (Twitching or tremor)
23.4% \@andluy (Ringing in ears) 16.4% wazilynilu

M4 (Trouble walking) 8.1% auddiu fam1s1eil 4

Table 4. Prevalence of pesticide toxicity on nervous system

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Exhaustion 68 111 61.3
Thailand Rice famers ar 73 64.4 "
Dominican Republic Coffee plantations 21 38 55.3 17
Excessive sweating 116 213 54.5
Thailand Rice famers 59 73 80.8
Tanzania Flower pesticide applicators 39 84 46.4 "¢
Tanzania Onion pesticide applicators 18 56 32.1 1

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024
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Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Tired 84 178 47.2
Tanzania Onion pesticide applicators 31 56 55.4 19
Tanzania Flower pesticide applicators 24 84 28.6 19
Dominican Republic Coffee plantations 29 38 76.3 17
Dizziness 320 822 38.9
Thailand Rice famers 59 73 80.8
Thailand Corn, rice, rubber farmers 19 80 12,9 12
Thailand Glyphosate sprayers 20 243 8.3
India Farm workers 164 248 66.1 "7
Tanzania Onion pesticide applicators 30 56 53.6 19
Tanzania Flower pesticide applicators 6 84 7.1 09
Dominican Republic Coffee plantations 22 38 57.9 47
Headache 288 742 38.8
Thailand Rice famers 44 73 60.3 ™
Thailand Glyphosate sprayers 19 243 7.8 09
India Farm workers 140 248 56.5
Tanzania Onion pesticide applicators 33 56 58.9 119
Tanzania Flower pesticide applicators 23 84 27.4 1
Dominican Republic Coffee plantations 29 38 76.3 17
Tingling 80 248 32.3
India Farm workers 80 248 3231
Altered smell 78 248 315
India Farm workers 78 248 314"
Memory problems 73 248 29.4
India Farm workers 73 248 29.4 ™
Altered taste/poor appetite 94 388 24.2
India Farm workers 53 248 214"
Tanzania Onion pesticide applicators 26 56 46.4 "¢
Tanzania Flower pesticide applicators 15 84 17919
Twitching/tremor 67 286 234
India Farm workers 57 248 23017
Dominican Republic Coffee plantations 10 38 26.3 17
Ringing in ears 23 140 16.4
Tanzania Onion pesticide applicators 17 56 30.4 ¢
Tanzania Flower pesticide applicators 6 84 7.1 09
Trouble walking 20 248 8.1
India Farm workers 20 248 8.1t

szuumMsiumelanuiinugngegafesin1suiynlva
(Runny nose) 60.4% SesasNABIIUABYIEABLIA (Sore
throat or dry throat) 57.5% Szmﬂlﬁaﬂﬁmﬂﬂ (Nose

Table 5. Prevalence of pesticide toxicity on respiratory system

5.8% MUAIAU FIR15197 5

irmitation)  47.9% w1elagiuin  (Difficulty  breathing)
27.1% la (Cough) 21.5% uazuauaun (Nose burning)

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Runny nose 67 111 60.4
Thailand Rice famers 38 73 52.1
Dominican Republic Coffee plantations 29 38 76.3 7
Sore throat/dry throat 42 73 57.5
Thailand Rice famers 42 73 575"
Nose irritation 35 73 47.9
Thailand Rice famers 35 73 479 ™
Difficulty breathing 32 118 27.1
Thailand Corn, rice, rubber farmers 10 80 6.8

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024

page 6



",/ o a 1 o o a4 a
NTANTANNUADANYLLAZFINRDN UN 33 aUUN 1 LABUNNTIAN — UUIBU 2567 ISSN 0858-4052

7
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Dominican Republic Coffee plantations 22 38 57.9 47

Cough 76 354 21.5
Thailand Glyphosate sprayers 7 243 290
Thailand Rice famers 52 73 712"
Dominican Republic Coffee plantations 17 38 aq.7 "

Nose burning 14 243 5.8
Thailand Glyphosate sprayers 14 243 5819

FEUUNUAUDIMITNUIIANNYNGIGAADDINT

vinaldy (Diarrhea) 19.8% wayo1L3uu (Vomiting) 5.7%

Uanvias (Stomachache) 71.1% SosasAetatendann
(Excessive salivation) 57.9% aauld (Nausea) 26.9%

Table 6. Prevalence of pesticide toxicity on gastrointestinal system

AIUFIAU AIR5199 6

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Stomachache 27 38 71.1
Dominican Republic Coffee plantations 27 38 71.1 07
Excessive salivation 22 38 57.9
Dominican Republic Coffee plantations 22 38 57.9 47
Nausea 89 331 26.9
Thailand Rice famers 24 73 32.9 1
Thailand Corn, rice, rubber farmers 18 80 12,212
Tanzania Onion pesticide applicators 22 56 39,3 [
Tanzania Flower pesticide applicators 7 84 g3
Dominican Republic Coffee plantations 18 38 474"
Diarrhea 22 111 19.8
Thailand Rice famers 13 73 178 ™
Dominican Republic Coffee plantations 9 38 237 17
Vomiting 22 383 5.7
Thailand Glyphosate sprayers 3 243 121
Tanzania Onion pesticide applicators 16 56 28.6 19
Tanzania Flower pesticide applicators 3 84 3617

STUUTIlaLaEaeaAdonNUIANNYNEIgARDRINTTIN
TawuRndsmiz (Irregular heartbeat) 63.2% sosasunfela

Table 7. Prevalence of pesticide toxicity on cardiovascular system (heart)

&u (Palpitation) 60.3% wazdilgymiAeiuimila (Cardiac
problem) 16.9% snudsu fan1s1adi 7

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Irregular heartbeat 24 38 63.2

Dominican Republic Coffee plantations 24 38 63.2 "7
Palpitation a4 73 60.3

Thailand Rice famers 44 73 60.3 ™7
Cardiac problem 42 248 16.9

India Farm workers 42 248 16.9 7

JUANIANUIIANLYNEFAARDINTIANATIA

44.8% sosasnAeeInsusulinaumisiidgymlunisueu

(Anxiety)

(Insomnia or sleep problem) 33.1% AULATEA (Stress)

A15719% 8
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24.2% waze1N3TULAST (Depression) 15.7% AUAIRU A
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Table 8. Prevalence of pesticide toxicity on mental health

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Anxiety 111 248 44.8
India Farm workers 111 248 4q.8 ¥
Insomnia/sleep problem 141 426 33.1
India Farm workers 98 248 39.5 17
Tanzania Onion pesticide applicators 8 56 14319
Tanzania Flower pesticide applicators 6 84 7109
Dominican Republic Coffee plantations 29 38 76.3 7
Stress 60 248 24.2
India Farm workers 60 248 202 ™
Depression 61 388 15.7
India Farm workers 38 248 153"
Tanzania Onion pesticide applicators 10 56 17.9 19
Tanzania Flower pesticide applicators 13 84 15.5 19

5rUUlATITIUAENANMILD WUIIAUYNGIGADINITLALD
Ao 81N15UNa1U L8 1N1SUIAUNNEIUVDIS 19N 8

(Muscle pain or pain in part of the body) 46.9% 6 4
M131991 9

Table 9. Prevalence of pesticide toxicity on musculoskeletal system

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Muscle pain/pain in part of the body 182 388 46.9
India Farm workers 128 248 516 "7
Tanzania Onion pesticide applicators 36 56 64.3 ¢
Tanzania  Flower pesticide applicators 18 84 21.4 19

ﬂ'mmgni’m%amnizuu

Lﬁaﬂo’]LLUﬂmquigUﬂﬁhﬂﬂ U 8 STUUNUINTTUU
fiflaugngeanfosruunszgnuazndiuiile
(Musculoskeletal system) 46.91% S89a441A0ILUU
Uszan (Nervous system) 33.86% szuuialanazviaen
\@9n (Cardiovascular system /heart) 30.64% JUNININ

Table 10. Pooled prevalence of pesticide toxicity

(Mental health) 28.47% @1 (Eyes) 28.36% SEUUNILAY
mela (Respiratory system) 27.37% S$UUNIUAUDINIT
(Gastrointestinal system) 20.20% kagszuulnagy
SAENTDHRINUY (Integumentary/skin system) 19.52%
MUEU Fan3197 10 AN seilagly
Random effects model wui1Aa1uladiduteniwus 1°
(heterogeneity)=96.33%, p-value<0.001

Systems/organs

Prevalence (%) 95% Confidence interval Weight (%)
Musculoskeletal 46.91 42.00-51.88 11.90
Nervous 33.86 32.38-35.36 13.04
Cardiovascular/heart 30.64 26.10-35.59 11.81
Mental health 28.47 26.10-30.98 12.77
Eyes 28.36 25.39-31.53 12.54
Respiratory 27.37 24.66-30.25 12.64
Gastrointestinal 20.20 17.71-22.95 12.59
Integumentary/skin 19.52 17.32-21.93 12.71
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Overall 29.01 24.13-34.14 100.00

Study ES (95% Cl) Weight

musculoskeletal E —— 46.91 (42.00, 51.88) 11.90

nervous E —— 33.86 (32.38, 35.36) 13.04

cardiovascular / heart —5—0— 30.64 (26.10, 35.59) 11.81

mental health —05— 28.47 (26.10, 30.98) 12.77

eyes —05— 28.36 (25.39, 31.53) 1254

respiratory —0—5— 27.37 (24.66, 30.25) 12.64

gastrointestinal —_—— E 20.20 (17.71, 22.95) 1259

integumentary / skin —— E 19.52 (17.32, 21.93) 1271

Overall ("2 = 96.33%, p = 0.00) <> 29.01 (24.13, 34.14) 100.00

T T T * T T T

20 0 20 40 60 80

Heterogeneity chi’=190.90 (d.f.=7), p-value<0.001, I (variation in ES attributable to heterogeneity)=96.33%,
Estimate of between-study variance Tau?=0.02, Test of ES = 0, z = 19.56 p-value<0.001
Figure 2. Pooled prevalence of the review
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Abstract

The aim of the research is to improve the pesticide spray nozzle effectiveness. Analyze the decrease in the
probability of chemical exposure when using pesticides both before and after the chemical sprayer is improved. This
includes comparing the duration of time spent spraying, the volume of chemicals utilized, and the degree of exposure
to chemicals (dose x time). In addition, find out how satisfied users are with the modified pesticide spray nozzle. To
compare the pre- and post-experiment states, a single group quasi-experimental study was carried out. The example
group was fifteen lemongrass producers utilized a form and a questionnaire to record the volume of liquid and time
spent spraying pesticides with both the new (4 nozzle) and old (1 nozzle) spray guns. The study's findings showed
that there was a significant statistical decrease (p < 0.05) in the average time and exposure dose and time when
spraying with the new spray wand (4 nozzles) compared to the traditional spray wand (1 nozzle). There was also a
decrease in the average amount of chemicals used when spraying with the new spray wand (4 nozzles) compared to

the old spray wand (1 nozzle), but no statistical significance was found. After using the new injection tool, the majority
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report very high levels of satisfaction. To decrease the likelihood of additional chemical exposure, farmers should be

advised to utilize the updated spray nozzle.

Keyword: Pesticide Spray Nozzle / Likelihood of Chemical Exposure
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Abstract

This cross-sectional study aimed to assess health risk by risk matrix of musculoskeletal disorders (MSDs) among

operating personnel and illumination at workstations in operating room of a hospital. Data were collected by the self-
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assessment of Musculoskeletal Disorders Severity and Frequency Questionnaire (MSFQ). Ergonomics risk assessment
applied from Rapid Entire Body Assessment (REBA), Rapid Upper Limb Assessment (RULA) for the standing posture and
sitting posture assessment, respectively. Work-related musculoskeletal disorders (WMSDs) risk was assessed by the
MSDs risk-matrix combining levels of musculoskeletal discomfort and ergonomics risk levels of the working posture.
Lighting intensity was measured by the spot measurement at operating workstations. The results showed that among
nurses, practical nurses, nurse aid, surgical staff, and general staff who had participated in the study showed the
highest level of body discomfort on the shoulders (14.7%) and lower back (14.7%), followed by the knees (13.23%),
and the lower arms, feet, and ankles (8.82% each), respectively. Ergonomics risk assessed in standing posture were
mostly at moderate risk level (42.65%). Ergonomics risk measured in sitting posture were mostly at moderate risk
(48.53%), and ergonomic risk assessment by REBA and RULA had good linearity and significant correlation. The matrix
of WMSDs risk assessment from this study using data from self-assessment of discomfort and the postural risk
observation revealed that almost health workers were in the very high risk (51.47%). The body parts with the highest
risk of MSDs were the upper back, lower back, neck, shoulders, knees, and calves respectively. The results of the
measurement of lighting intensity in 11 operating rooms showed that only 72.73% of the measured values in area 1
met established standards. In contrast, areas 2 and 3 had all measured illumination values met the standards. Most
operating room personnel had a high risk of MSDs, therefore, there should be providing education on ergonomic
principles, and arranged time to rest or arrange for their workplace to have a sit-stand seat available for personnel
who had prolong operation to prevent the effects of work-related MSDs, and managing lighting in the eye focusing
area working to meet standards to ensure safety in the workplace.

Keyword: Ergonomics / Musculoskeletal Disorders / Risk Matrix / Illumination / Operating Room Personnel
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anilnulilianumueausisly
Fdhdey: nifnoudusa / mssmans / arwfiaunfmsszuulassiaiasndile / wednanuides

Abstract
This study is a cross-sectional survey study by purposive sampling of 30 public bus drivers to assess

ergonomic risks and musculoskeletal disorders (MSDs) at public transport station, Phon Thong District, Roi Et
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Province. Data were collected by using the self-ergonomics risk factors assessment (SERFA) for risk assessment
and the MSDs severity and frequency questionnaire (MSFQ) and the occupational risk assessment matrix on
MSDs. Separated by type of vehicle, the assessment of ergonomic risks from the working posture of public
transport drivers found that 53.33% of workers were at medium risk and 46.67% were at high risk and the risk
level from MSDs showed that most public transport drivers were at a high MSDs risk level, accounting for
56.67%, and followed by a very high risk level (36.67%) and moderate risk level (6.67%). Considering the types
of automobile, a very high ereonomics risk was in bus drivers for 60.00%, followed the high risk for 30.00% of
van driver, and public transport driver was at very high risk of 20.00%. Considering the body position, the highest
risk was found in public transport drivers at the torso, hips, ankles, and arm to wrist. From the above assessment,
it is indicated that public transport drivers must have measures to control, prevent MSDs. Therefore, there
should be a change in working posture by providing knowledge about working postures according to ergonomic
principles and workstations should be improved to be more appropriate.

Keyword: Drivers / Ergonomics / Musculoskeletal disorders / Risk matrix
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Abstract

This research study’s objective was to assess the risk of working posture of construction workers by. The level
of risk arising from work. and study the prevalence of organ injuries from construction work. of steel tie staff in one of
the construction projects in Chonburi Province. The cross-sectional descriptive Study was perform to collect data only
once. There were a total of 44 people in the sample who passed the inclusion criteria. The results of this research
found that from the analysis of work to check and assess ergonomics using the rapid Entire Body Assessment (REBA)
Assessment method, steel tie workers in construction projects had ergonomic postures. The result has a score of 12,
which means it must be at very high risk. Should be improved immediately and using the Nordic musculoskeletal
questionnaire (NMQ). This research found that There is an organ of movement of the steel tie workers. Have had an
injury in the past 12 months and the most injured organ is the lower back, 21 people, representing a percentage
(47.73), and having had an injury in the past 7 days. And the most injured organ is the neck, 5 people, accounting for

a percent (11.36). Therefore, the results of this study can be used as a basis for further improvement in work conditions.
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To reduce ergonomic risks and as a guideline for engineering design or improvement of work methods that will help

solve the problem of occupational health of steel tie workers in construction projects in the future.

Keyword: Steel tie worker / Assessment risk / Prevalence of organ injuries
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Abstract
This study aimed to evaluate the ergonomic risk and musculoskeletal disorders (MSDs) among tractor users
in agricultural activities. A total of 30 tractor users in Waeng Subdistrict, Phon Thong District, Roi Et Province, Thailand
were recruited. Data were collected using the self- assessment Musculoskeletal Disorders Severity and Frequency
Questionnaire (MSFQ) and the Self Ergonomics Risk Factor Assessment (SERFA). A risk matrix was applied to assess the

risk of developing MSDs based on the likelihood (ergonomic risk level) and severity (perception of discomfort level).
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The results indicated that agricultural tractor users experienced the highest levels of discomfort in the neck, shoulders,

lower back, knees, calves, feet, and ankles. The SERFA revealed that the majority of participants had moderate

ergonomic risk levels in the upper and lower limbs, followed by high risk levels. The study indicated that the tractors’

seat was generally not suitable for their body anthropometric parameters. The risk matrix assessment showed that

the low risk of neck discomfort was in level 1 (68.75%), of upper limb discomfort at level 1 (80.00%) and the risk of

trunk discomfort was in medium risk (level 2) for 50.00%, The study identified factors associated with MSDs, including

the number of years had tractor ownership, the quantity of agricultural areas significantly (p<0.05). Additionally,

ergonomic factors significantly associated with the risk of MSDs included trunk posture and lower limb posture at p-

<0.05. These finding factors are useful for further investigation on prevention of MSDs among farmers.

Keyword: Ergonomics / Musculoskeletal disorders / MSDs risk matrix / Agricultural tractor users
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2) WASNNNSUSERUANULESRBANURAUNAN9SEUULASS
Feaznauile” Tnsasuuuiinnainszduauianly

AUIBTDIINNLANAUTEAUANULELUNITEAEATIN

MN19N139190U Ussgnaunandsediuansgiu lnewssn
AN UINIY 4 SEAU AD SEAUT 1 ANULEeasn
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FEAU 2 ANUESIUIUNATY S¥AU 3 ANMULEENEN UAZTEAU

4 AMULEDIEN AN 2

A15199 2 LWASNNSUSEEUANLLEBIREANNRAUNRNI9SEUUTATIS 1AL NAULTD

SEAUAMULHEINIINISEAENS

AULAEIADEUN N

szauauidnliauns

SO = N W »
S~ N W R |-

2 3 4

3 4
1* 2%

wane: " * wned AzuuunsTRUNsEAanifissau 3 wie 4 feidunnuidssgimsniseaanidadinadeninuinun

nsyuulasessuaznduile Tussiuanudewinls uwissduanuidnldauieadu 0 Aimmu (Chaiklieng, 2019)

3) ndesiletndndiusnene (Anthropometry)
FnsIadndau srenevazds msTadadiusienieluria
v Waviue 3 v Uszneudie Auniiesasinnuzls
Augaveniiudaninfidldviondn uazanueves
Pranaglnnfielavio

3. MsUsTAIANALAZALATIZTaYA

Y

uvvasunufiivsivnuioufesudiuas
foyaannisUsuiiunuidsslneiBnisdanmvimianis
MauIndauenkarSaSeuenaIsnLNIIEaY 21ty
pradannugniesesdeyadnadiuasdidunmsinges
Toyaniulusunsy STATAV.10 laeldadfinssaun
(Descriptive statistics) MALady dautdsauuinsgiu
Yovazlaoiiasizidoyavinlu dnwuzdiuynna wa
Aufdnldauisvessnanie nan1suszifiuannudes
NNTEAIAATLALAMURAUNAN 9Tz UUTATITIUAY
néauile Teszarudiniusseninadedeiifanuduig
fumufinuninisssuulasssazndniie Ineldians
NAAUADA t-test Wazaif Chi-square test AMNUATEAU

'
v o o A

HedrAgy 0.05

M1919% 3 anwaugTiluduana (n = 30)

NaNISANYD
1. Yoyadiuynna

Yoyadiuyanavesngudiegraiiluinyasnsdlisa
WNINLABT 914U 30 AW WUT NaNFIRE19Tany >51
Youay 56.67 lnvilAnds 51.10 + 8.66 U (fnan 34 T :
g9gn 66 U) anunmausa Sevar 80.00 In13ATOUATES
sounsnineiiildiamsiuiiduouas fuie Yovay 73.33
seAunsAnweglusedulszanfne dinnseeniidenie
wagliisannisinaenie Sesar 50 Lanlunisiiwetu <8
s fovay 53.33 lnediAnde 8.70 + 2.11 $2lus (ham 4
s : geam 12 $alue) Srunilsvesnnslisamenisinuns
#ol <100 15 Inedlends 120.50 + 58.40 15 (sirgn 20 15 -
gean 280 19) 1fin3easud 51 usai Sevay 46.67 14
AEIgean <20 kmv/h Soaz 76.67 laeilande 20.16 +
6.36 km/h (@ 10 kmn/h : g9an 30 km/h) faanseii 3

o q’
ANRITIN 3

fans 11U (AL) fowaz

21y (V)
<50 13 43.33
>51 17 56.67
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fianus 91U (AU) Sowaz
Mean = S.D. (Min: Max) 51.10 + 8.66 (34 : 66)
A0TUNN
Tdn 6 20.00
augd 24 80.00
Mean = S.D. (Min: Max) 51.10 + 8.66 (34 : 66)
A0TUNN
lan 6 20.00
dusd 24 80.00
ASATOUATDITAUNINLADS
Tamzituiisies 8 26.67
wiaos Wameiuiisieway
o 22 73.33
Fuia
STAUNTSANE
Uszaudnw 22 73.33
HseuAnYINIBLUWN 8 26.67
N1999NNNAINY
laimanmasnie 15 50.00
20NANAINTY 15 50.00
narlunsi (@alue/3u)
<8 16 53.33
>8 14 46.67
Mean + S.D. (Min: Max) 870+211(4:12)
T¥samenisinensaad (1s)
<100 16 53.33
>100 14 46.67
Mean + S.D. (Min: Max) 120.50 + 58.40 (20 : 280)
wsaseud (wsed)
40 8 26.67
45 1 333
50 7 23.33
51 14 46.67
AUIFIFIEA (km/h)
<20 23 76.67
>20 7 23.33
Mean + S.D. (Min: Max) 20.16 + 6.36 (10 : 30)
2. nanmsuszfivanudeamnaniseaans ANUABIVNINTEAERSEdS SERFA Wudn dau

Ingiiszauanuideduszauliunaisnigaagusiou

o
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Upper limb (58139A@7UUY) 4az Lower limb (581494
diuang) Seway 56.67 sesmanaglusyiugs Tear 30.00
waz agluseugs Sevay 20.00 Fwn13ei 4

AN5197 4 HaN15UTELIUAMULELINNIN1TEANENSA875 SERFA wuadusreniu

STAUANULEBINIINI58AEAS (SERFA)

HUSANUSIBATU ; ..
1(m) 2 (unang) 3 (a9) 4 (g931n) 80U 2 09 4
Neck (A®) 24 (80.00) 6 (20.00) 0 (0.00) 0 (0.00) 6 (20.00)
Upper limb (s8139Ad1U1) 8 (26.67) 17 (56.67) 5 (16.66) 0 (0.00) 22 (73.33)
Trunk (V&) 4 (13.33) 15 (50.00) 10 (33.34) 1(3.33)" 26 (86.67)
Lower limb (58719A&31&19) 2(6.67) 17 (56.67) 11 (36.66) 0 (0.00) 28 (93.33)'

VAR | BUAUN 1 U0958AUANFLIENER Lavuaddilmrls

wuhdnlvaiisziuanudesdusedugann Jevay 43.33 wud1 Jadenianiseraniainnisindadiu

sesasunegluseiudi Sesar 30.00 war agluseAugs 3$79n18 Anthropomatric 518814 NflAMUFIRUSAUNS

Soway 20.00 AINI5199 5 LA MSDs Usznousiy Auninsassaslnnanzus (p-

4 e . 4 . value=0.025) mugavesvmiudiuasinfidlaviont (p-
M990 5 T1UIUTRHAYVRITEAUAMELININTANENT

— value=0.010) A3812V03v1Na@ WD LA D (p-
M8 95 SERFA (n=30)

v v ¢

value=0.016) JANUFURNUSAUAINULEBINITLAA MSDs

spfumades  dwou (aw)  Yewas pglifodrdgmisadAfisziu 0.05 Faagulédiainnng
sedu 1 (o) 9 30.00 nageURs 3 Msliwedtulinuuanssiuminn 2 lu 3
3% 2 (Uunans) 2 6.67 Fenansliiiuindsvesnensnslnoninsaudulyl
53U 3 (§9) 6 20.00 W aNAUE AU 19IN18 VDN YATNTETUTA
586U 4 (genn) 13 43.33 wnsnaes feseil 6

M13197 6 ANV ANTUARAILYBITNB VR UNATNTHTUTAUNINIABS

A1547AL5A MSDs
s no MSDs MSDs P-value

o v J b4
IUIUAU (32802) MUIUAU (52882)

ANUNIYRSEL NN VLT

36.66+3.16 32.38+3.27 0.025*
ANdgvesmiludasintdlavioaan 42.33+2.50 39.33+2.83 0.010*
ANNUYNIVBIVNANALINN T AN DN 41.22+2.99 38.02+2.63 0.016*

*P-value<0.05

dintios uazsuniwessanmenfianuianiaueidnles

3. wan1sUssiuaEanliauievassianig gean 3 auusn taun e Sesas 66.67 10 Sevay 63.33

- o , , LATABLAYLINLAYUBLYIN SPEaY 53.33 LavidaNa15an
HansUsEiuAuAnliauigvessianieg wuin . , . o ,
Aunivessneniseduauianliauigvessinig

v
o ' o

NAUAI0E19TAINYNVBIAIURAUNAMTTUULATIS 1AL
nduile Tuwne 6 Weudkuusoy 70.00 fine tua nas

daua19 197 U Whadewin dwlvglianuidnliauie

wdszAvUunaullgegn 3 duusn A vidadiueans

§
Souay 63.33 Upd 5988% 60.00 LAYADLALLNILATTDLN

Soway 26.67 AUANNU AIR1S19N 7
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[J ¥ L b =1 '
Fuau (Fesaz) sziuauianliaunsy

daudng q vae  Lifiadnuidn _ _ _ _
41908 13J'as‘uw ifﬂ“u 1 3TAU 2 320U 3 oAU 2 ey 3
(1antiow) (Uunang) (u1n) (GED)
AD 9 (30.00) 16 (53.33)° 4 (13.34) 1(3.33) 5(16.67)°
v 9 (30.00) 20 (66.67)" 1(3.33) 0 (0.00) 1(3.33)
MAIEIUVY 24 (80.00) 6 (20.00) 0 (0.00) 0 (0.00) 0 (0.00)
PAIFIUA 9 (30.00) 2 (6.67) 17 (56.66) 2 (6.67) 19 (63.33)"
WIUNDUAN 20 (66.67) 10 (33.33) 0 (0.00) 0 (0.00) 0 (0.00)
fouazdelle 26 (86.67) 4 (13.33) 0 (0.00) 0 (0.00) 0 (0.00)
azlnn 18 (60.00) 11 (36.37) 1(3.33) 0 (0.00) 1(3.33)
i 9 (30.00) 19 (63.33) 2 (6.67) 0 (0.00) 2 (6.67)
LN 9 (30.00) 3 (10.00) 9 (30.00) 9 (30.00) 18 (60.00)
WuazULIYn 9 (30.00) 16 (53.33)° 5(16.67) 0 (0.00) 5(16.67)°

wanewme: | dudun 1, 2 dudiui 2, ° dudiun 3

wuddwlnglidfianuidnliauie Seway 30.00
sesasunegluszduliunans Sesay 23.33 uay agly
JEAUGILAYaIN Toeag 20.00 AIRN399 8

A15199 8 F1urufesarvesszAuAINianlilauieves
37978 (n=30)

szAuATILEsa U (Aw)  Sowas
Luifiaudnlsiaune 9 30.00
sefu 1 (6) 0 0.00
326U 2 (Uunang) 9 30.00
¥ 3 (g9) 12 40.00
¥V 4 (g931n) 0 0.00

4. Nan 15U UNASNN1SUSLIAUAIULFBIABA2Y
AaunAnIeszuulAsIsIakaznauile

nansUsEuEEANsUsERuA I ADIsian Y
Anunfnsssuulassiauazndunie nui sduanuddn
lal@uny Neck (o) aglusedu 1 91u3u 11 Au Souax
68.75 lneiiszduanuidsmanisemanseglusedu 1
seauAuiANnLUaule Upper limb (s819Adiuuu) aglu
s¥AU 1 $1uau 16 AU Fouaz 80.00 Tneilsziuanudes
nunseaanseglusedu 2 seduanuidnliauiey Trunk
) aglusedu 2 31 9 au Feway 50.00 lawilsau
arndssnenisemandeglusedu 3 lifissduanuidntsl
au1e Lower limb (5813Aua19) aglusedu 0 91u3u 7
Au Sovaz 77.78 laeilszdunrandsmnanisemanseglu
seU 2 Hap9a7t 9

A15197 9 LWM3NNNSUSEEUAMULABIRRANURAUNANI9SEUULATITILAE NAUL LD

SELAUANNLALINNIN5EANERS (SERFA)

anuidssdagunmn
1 2 3 4
TEAUAUAN 4 0 0 0 0
lajaune 3 1 0 0 0
(Neck (@) 2 3 1 0 0
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STAUAMULEBIMNINSEANERS (SERFA)

audssrogunw
1 2 3 4
1 11 5 0 0
0 9 0 0 0
JEAUANIAN 4 0 0 0 0
lajaune 3 0 0 0 0
(Upper limb 5 0 1 0 0
(F919AFIUUY)) ) 0 16 4 0
0 8 0 1 0
4 0 0
JEAUANIAN 3 0 2
lajaune 2 0 8
(Trunk (1&3) 1 0 0
0 a 5
JEAUANIAN 4 0 0
lalaune 3 0 6
(Lower limb 2 0 4 6 0
(3819AEIUA)) 1 0 0 0 0
0 2 7 0 0

RUIEHA:  BUAUT 1 203AZHUUAILLABITEUN TNATUAUVILIU0IT 19N 18 TLe

5. ANUFUNUSsEKIeladere 9 Aansiialsa MSDs

wudn Yadefifinnnuduiusiunisiinlsa MSDs
Usgnaunig 81¢ (pvalue<0.001) n1sldauveay
ATOUATBITAUNIAABS (p-value=0.001) wazdrurulsves
msldsanisnisinensned (p-value<0.001) a1 uduius
fuarudssnisiin MSDs eghefitfuddymeadaiiszsu

0.05 kagANNduRUSTErInaladenieniseansfanINy
a a P | o I3
W@U9n156AR MSDs 518011 nud1 Jadenienisudidns
N19AI1UA1H2 Trunk (11849) (p-value=0.001) uazdady
NINITYAENSNIANUTEN9AEINENS Lower limb (58719A

o &

d1uan9) (p-value=0.025) faruduiusiuauLdeanis

o o a

\An MSDs o819l tudAyn19adAnIzau 0.05 AIR15199
10

A15°99 10 AduTUsIEIetadenee denisiAnlsa MSDs (n = 30)

n15LAA MSDs

fauds

no MSDs MSDs P-value
U 3awa)

uuau Govaz)

>51
A0UN N
lan
ausa
n3ldauvesnsauATaLn
THameiuiisies

<0.001**
9 (69.23) 4(30.77)
0 (0.00) 17 (100.00)

0.426

1(16.67) 5(83.33)
8(33.33) 16 (66.67)

0.001**
6 (75.00) 2(25.00)
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A15LA MSDs

fiawus no MSDs MSDs P-value
ey (3owaz) uruau (Sowaz)
Vo Iamsiuiisewas3uiig 3 (13.64) 19 (86.36)

STAUNSANY 0.589
UszauAnw 6 (27.27) 16 (72.73)
HssuAnwIiTeLisuwn 3 (37.50) 5 (62.50)

N1599NN1A9NTY 0.046
laponiasnie 2 (13.33) 13 (85.67)
2ONAAINTY 7 (46.67) 8 (53.33)

nanlumsi (@aluy/su) 0.338
<8 6 (37.50) 10 (62.50)
>8 3(21.43) 11 (78.57)

Tdsanensinensded (15) <0.001%*
<100 9 (56.25) 7(43.75)
>100 0 (0.00) 14 (100.00)

\3psud (W3 0.425
40 4 (50.50) 4 (50.50)

45 0 (0.00) 1 (100.00)
50 1(14.29) 6 (85.71)
51 4 (28.57) 10 (71.43)

ATIGIEA (km/h) 0.300
<20 8 (34.78) 15 (65.22)
>20 1 (30.00) 21 (70.00)

AMUdsIMsEmansduaa (Neck)

i 9 (37.50) 15 (62.50) 0.073
e 0 (0.00) 6 (100.00)

AMNEBINIINSEAERSAIUsEI9AdIULUL (Upper limb)

i 8 (100.00) 0 (0.00) 0.540
e 21 (95.45) 1(4.55)
AU SEAEAASEUNES (Trunk)
Taides 4 (100.00) 0 (0.00) 0.001%*
e 5(19.23) 21 (80.77)
AUEBINIINSEAMERSAUSEI9AdIUENS (Lower limb)
Taides 2 (100.00) 0 (0.00) 0.025%*
EER 7 (25.00) 21 (75.00)
**P-value<0.05
ayUuazafiusiemna AUTUTOUNTNLABSIUADNITUNIINISIAYAT: NTEANYI

FIUALE DNNBINUNDY TaiASaeLEn S1UIU 30 AL WU

NAANNNTTANWINITUTELTUAMULEDINI9NTY o a a .
ﬂEjilIG]'DE]EJ’NZLIFI’J’]?J?JWUENWT]JJNﬂﬂﬂﬁm’]ﬁigUUIﬂﬁﬁi'NLLag

ANENSHATAMURAUNANIITTUUIATIT WAL NANUL DYDY
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ndnile Turas 6 ioufiiiuandes 70.00 fire na wds
duans 11 Ues Whuazdawn nan1suseiliunnuianty
au18999319n18 WU Tueae 6 Weudidiuun dwulng
audnliauioidntos uazdunisvessianiedil
pudanldavisdndosasan 3 a1duusn loun na
wazaouaziuazdoiin uazidofiansundiunisves
sumefifiszduanudinliauisresiinie dusseduiy
nanstulugean 3 Srduusn e wdsdauas Uss wazAo
uazILazUaIn dnsuanuduiusseninaladenng o
feAidBs n1siAn MSDs wudn Uadefifauduiusiu
ANLELIe MSDs Usznause 918 (p-value<0.001) N7
lfnuresaseunsassaunsnnes uazduiulsvesnisly
50917190190 RTA0T hazAUFuRUSIznI19lade
N1IN1sEAEANSAEAMLELINITIAA MSDs 31861 WU
Yadenen1seransn1anuafa Trunk (Ma9) waztlady

£ 3

MINTEAIAATNIIATUTEIIAEIUAI Lower limb (58196
dauanq) fanuduiusiuaiudeeniaiin MSDs eensdl
Toddyneadfisesu 0.05 denndasfiunsAnyvesUs
g1nsel Wnunedan, leann a3shilnsena uasidade svay
ugoms? ludae 12 idoudiiuningudiediefionnts
ﬁmjﬂamqsxwﬂa”mL‘ﬁaﬁL’;mé’wé’qdquﬁu’ma’aqaqm A
Ju 80% sesawun fo Usiiune ndsdiuuu andu 72%
WAZIEAUAIUTULIIVDIDINTHAUNATUATLMUIETY 9 Ao
aglnn/AuvniseAuANLTULTIaEn so5an Ao Tna du
ndsdutuer 111 Ssornisiaunfdandadanmenain
N1991191U wagnuI1szezaain1sdusaemduld
aruduiusiumsinenisisuninisszuundanievde
nszgnlaseine Tagliddadeiasuduguaimdug un
\Aedes Bordignon M. et al"? nuinisduazidiouvessa
uwnsnimesuaz/vdevimnaiiligniesuazdusasinliin
AuEnUNRveIdsdua1slunInnd 80% vedu 330
50l Weuitu uazgmnImd $nusgans® wudidsanay
guamaunea ndauduiusiuaizguainedied
Hed1Agyn19adf (p-value = 0.001) Wara1udouann
LAsuan TadsransznudogunmyinlfiAne nisdulae
laud Yandswe Jadeu wazoradudaidesiwazainy
fuazifiouannsaunsnines 3eagndes ioiadesdn
doy

Fatfu nnansfinudnediu iieanauidsade

MSDs Tuarudusawnsnimas Aarsiuinsnisdaady

funsesnuuvaniay In1suiuiunzds waunde
n3gan a2 Winngay aunisineusy YJoRn1sinIedu
50 onves BawmBeandiuile dugunsaitiostu finng
wanidudangands qefle wiuduuan Afuides iy
annuInaerinNIsAIUANgMgIl deasunIu Shwimny
d2010 AMUN13ATIFUNN UG URNIRTIvgunIndseind
MIIIAANTBY MSDs WagNYnU1Y AITHNITAINUALIAN
U 11ATFINANLUABASBYDITOUNTNLADS

AnRNssuUsZNA

YDUBUANUAAINILIINETUIBE NS NFUANFUR
Trunueawawjsnyiny audusaunsninesiidueianadnas
waglianusiielun1sAnwiasall

LONE15D19D9
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VT LU I VUL

SAFETY DESIGN OF ELECTRICAL EYELET RIVETING MACHINE: A CASE STUDY IN ONE
LEATHER SHOES FACTORY IN KHON KAEN PROVINCE

wnan7 teeluumes' 38 nondenansna® alia Meindes”

Netdao Noinonthongl, Vichai Pruktharathikul?, Sunisa Chaikliengy
‘wangasInemansutngie aviendieunsivuarainuuaensiy AngasTNEYAEnT W InedereuLiy
"Master of Sciences in Occupational Health and Safety, Faculty of public Health, Khon Kaen University

Zanunounsiodannden e1eundolazanulaoniy AnzasSUGUAARS UMTINEdBYeULAY
ZDepartment of Occupational Safety and Environmental Health, Faculty of Public Health, Khon Kaen University
*anunounsiodannden oeundlazanulaeniy AnraIsSUGUAEARS UMTINEdBYEULAY
3Departmen’c of Occupational Safety and Environmental Health, Faculty of Public Health, Khon Kaen University

*Corresponding Author, Email: csunis@kku.ac.th

unAne

MsveEfmIUgRaIrnIIIeE1sTIALS N sAnTafsaudasndelunszuaunisnanainnislfinsedng
18LaNIZL T UNANTO LV Wujwﬁaﬁamnﬁmqﬁ’@maiumw‘hmumﬂLﬂ%qgwmwldﬁsuulﬂ/\lﬁﬂuwﬁﬂmugn SR
fanUszasdiflevonuuugunsainudasnde tenaiessimliszuuliihainnisideds filRnsuuuiidausau (Participatory
Action Research : PAR) uagn15Useiiiuainuanysaliniuuasndiy (Safety Integrity Level) w3 SIL flvidayadAglunis
senuuuniadastueiosiimldszuulnihie wihnuitduiedestuanuvaenselulssnunasUssiulsyansuaes
w3estnlszuulnih fuenanadasniinnusumisueiestaild S1uau 16 au wagavtu S 8 AU 33U 24 AU
ideailefllun e dunuadaudmivlflunsaunuinguiiiedisatyminazaudonis uuvasuaudsziiiu
UsgAvdna uazuuuasunuaufianele Sinsziideyalasldriainud dede wardiudsavuinasgiu msFeuiiio
Uszavnauazmnuiianelaneiniasenalissuulin Paired-Samples t-test nan1s3semuin mstausaulunisesnuuy
n§adlostuniasgrmldsyuulaih vlflseundnseaimilsldnisadostuaiosdranldsyuulnfiuuy wiuman
wﬁﬂwuLﬂ%a51mwldixuulw%ﬁmwwaamﬁamﬂsﬁuimaﬁizﬁ’ummamyiaimmﬂaamﬁa v3o SIL agfiszsu X (fhnd SIL1)
wé’qmsmaaqwudwm%mﬂaaﬁ’wﬂ%‘ma?wmiﬂ'izwlw%]LLUULLﬂuLwamﬁUszaw%waﬁmﬂ%mmuaxﬁm@mqumdw nounIs
nAaowd 1 9ltsdAyn19ada (p-value < 0.001) wazndimsmaasminauiinnufimeladeniindesiuaiesaliszuy
Tafhuuuikuman sunseenuuy fussdasadonazanimuindennisliny wassunandaild ganiineunimeass
pgipdAYN19ada (p-value<0.001) ai;dﬂﬁﬂ‘ﬂaﬂﬁ’ul,ﬂ'%msjgwmlﬁizuuiw%LLUULLr;JuLwaw anunsaanAuidesiiozin
sunsneiinnuasainliiuguassalunisvionu
Addny: NMseankuuANlaendy / n1sadesiu / ﬂ’liﬂi%Lﬁ‘ui;‘jﬁUﬂ’J’liJﬁﬁJUuiﬂjﬂ’J’mUaaﬂﬁ’EJLﬂé@x‘iﬂg’mﬂlﬁ / Usg@ndua /

nslduTI

Abstract
The rapid growth of production in the industrial sector also requires safety design in the process where
reported the number of workplace accidents. This study aimed to design the safety guard for electrical eyelet riveting
machines and assess the effectiveness of designing of electrical eyelet riveting machines through Participatory Action

Research (PAR) and machine safety risk assessment by Safety Integrity Level (SIL). The key informants for designing
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safety guard of electrical eyelet riveting machines were the occupational safety professional, machine operators (n=16)
and supervisors (n=8). Data was collected by the interview questionnaire guidelines for group discussions to explore
problems and needs, SIL on machine safety risk assessment and the questionnaire of satisfaction of the design. Data
analysis for effectiveness and satisfaction with safety designing for electrical eyelet was Paired-Samples t-test. Results
revealed that the participation in designing safety guard for electrical Eyelet riveting machines resulted in the
implementation of plate-form safety guard in the leather shoes factory. This led to an increased safety level for
machine operators with a Safety Integrity Level (SIL) at level X (lower than SIL1). Following the experiment, it was
found that the plate-form safety guard significantly improved both quantity and quality, with statistical significance (p-
value<0.001). Post-experiment, employees expressed higher satisfaction with the plate-form safety guard regarding
design, safety, usability, and productivity, with statistical significance (p-value<0.001). In conclusion, the plate-form
safety guard for electrical eyelet riveting machines had effectively reduced the risk level of work accidents, leading to
safety comfort in working without impact on the quality and quantity of production.

Keyword: Safety design / Safety guard / Eyelet riveting machine Safety integrity level / Effectiveness / Participatory
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Abstract

This cross-sectional study aims to evaluate the occupational hazards among workers in a gas lighter assembly
enterprise in Chiang Rai and assess ergonomic risks in the firearms production process. The 25 participants utilized
questionnaires, Job Safety Analysis (JSA) techniques, and Rapid Upper Limbs Assessment (RULA) techniques to assess
both occupational and ergonomic risks. Descriptive statistic was conducted. The results of the risk assessment using
the JSA technique showed that the highest level of risk (level 4) of safety hazards, which is considered unacceptable
risk, requires immediate cessation of operations, and corrective measures to reduce the risk. The safety hazard such
as employees being exposed to gases that could ignite and cause fires if there are sparks. The ergonomical hazard,
employees experience symptoms of musculoskeletal pain from bending and tilting their heads while working, as well
as having to work under time pressure. Additionally, there is chemical hazard such as employees being exposed to
gases. Furthermore, the ergonomic risk assessment using RULA indicated that most employees in the firearm assembly

department have a high level of risk, with 64% falling into level 3. This is primarily due to repetitive arm or hand
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movements, twisting of the torso, and bending forward. Additionally, there is a 20% occurrence of the very high level

of risk (level 4) and a 16% occurrence of moderate risk (level 2). These data can be utilized for workflow improvements

and improve the safety of workstations in order to reduce long-term health risk factors.

Keyword: Risk assessment / Job Safety Analysis (JSA) / Rapid Upper Limbs Assessment (RULA)
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Abstract

University students are at risk for high levels of stress and incidence of neck pain among them are tends to
increase due to many factors. This analytical cross-sectional study aimed to study level of stress, neck pain and
relationships between factors among 200 university students in Lampang province, Thailand. Questionnaire was
administered to investigate personal and sitting factors, stress level according to Department of Mental Health's Suan
Prung Stress Test type 20 items, and the occurrence of neck pain in the past 12 months and 7 days. Seventy-six
percent of our sample reported high to severe levels of stress. Neck pain in the past 12 months and the past 7 days
was 53% and 31%, respectively among our samples. When controlling for the influence of personal and sitting factors,
we found an increasing in stress score elevated the risk of having neck pain in the past 12 months and past 7 days by

1.06 and 1.05 times, respectively (aOR = 1.06, 95%Cl: 1.03-1.08; p < 0.001; aOR = 1.05, 95%Cl: 1.02-1.07; p <0.001).
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Related personnel or agencies should encourage policies or measures to reduce stress levels among university

students which was expected to reduce the chance of neck pain among university students.

Keyword: Stress / Neck pain / University students

unin

AnuAseadunIsnevau BTN UUll
ﬁi”]wazﬁiaﬁﬁﬂﬁsﬁuﬁmﬁ]ﬁmmwuﬁ’uﬁmﬂﬂam JEERLE
Lﬁmmmﬁuﬂasﬁuaqﬁwmsﬁﬂﬂuagj uﬂﬁﬂmwﬁmmmﬁu
sonlUretudaryana nsAnieuiug 9 ANUINNNIA
vdansiindaniiAsuilesanujduiusseninayana
Suduaivgiionanelifnauadoalundazyanald
AsfiuseanlU® nsuguaImin NIENIINEIITUEY T8
wliiigauresniafnanseien vielnniaalutogu
FeoglutoFouidluseduiisondng uazsefugaudnu®
n13An¥IneuntnseuANLAIEalusTAUgIRaTE AU
quussnidesas 78 Tunauiin@nwisminende Tuvazd
nrsAnurludndnwduli 1 sedulsyaind wu
aunSoaluseaugeieszdusunsaninfesay 60°
uana Nt mﬂqﬂﬂaﬂisauﬁ’ummm‘%mazamL'%ya%’mﬁu
LAY 819V ALAANANIZNUNIIAUADNGANTIN 13D
AinransznuseaunImman1elel 1w n1sReusy iuda
nsineIn1sueulindy sounds Uindses ws001013
Uinilesaudiunieguesiimeld® lasanuadenas
nsgduliianssuesndudefistu tilugnsiuiures
LLiﬂﬂaﬁﬂisﬁmaﬂﬁmLﬁaLLasﬂix@ﬂ Furiandanisiin
omstndiesld®

msdnwlutdndnwszaulsgyiesvesusziva
usi@anuiingusegnefifisziuanuinisagaiialona
LﬁENm'aﬂmﬁmmmiﬁmﬂnamaﬁzwmmﬂﬂLLazﬂéﬁmﬁa
TIELLALNANS SEAUY wazsenefaneUszsnm 2-3 wh
UsznaufunisAnuludn@nwiangInermansguainves
UsEmAIunyIn ﬂmﬁu;ﬁu%aﬂzLLuummm%wﬁ%Uilﬁ
aufiumnandewionsiineinistinae vdsnua uasde
siosng 9 Wiuszunas 1 wh® wenanni nsAnulutindnw
angInerransaquaneeslssinadifaniunudn n1s
UszavfuanuaIeafinainudesionisiinennisuin
U3mae lva ndaduandludie 12 e uag 7 Yufiiiu
wdszana 2 wih® Uszneudumsinulunguilndne
LN IMeapvesUszivadasealurainsszuinveslsnin
elasalalsw 2019 wumsiiuresasuuuanueiend
Fusle wagnmsusrauiuanueseannsSeuluseaug
Suiiunandesienisiineinisuinaeleigeis 2-4 i
szdiulidn nMaiinduresmnnaseadiuineundesie
nsineIn1sUInAslaAsud1s1INNI1N19LAABIN1TUIN

194519MgUINUAY Tadwansenunaaudenunmiin
wazaungnvestnAnwiduegiads sl linuind
nsfnwiesnnuduiusseninensinaueieniunis
Lﬁﬂmmsﬁmﬂﬂamaaswuﬂiz@ﬂu,a:ﬂﬁmﬁa lneianiy
omsUmeslunguinAnyiminededsemealne Wui
draulalunis@nwiiiiendudrladednuusves
ANUAURUSIENTNNITAAAULATEALAZNISIAADINTS
Uaane Suaziundsmsiauoiuzanasnsisndusonns
anANLALIveINITIAneIN1UInA S U9 1N
AuLdealiog1saniziIzas n1sAnwiafelised
Faguszasdifiefnwiszduanuiaisauaznisiinens
Uannelugae 12 1oy wag 7 Suitiuunlunguindne,
w1 ingdousandsludimingrune uazifiedny
ANNFNRUSTENINAIUUAILATEATUNITAABIN1TUIN
aolutas 12 ey uay 7 Fuiiuanlunguiindnudana

ad o a a o

AT UUNTIITIVY
UsEINIUazNguA29E19
ANSANYIAIAFAYINWTIIATIZNASTIN ARLEBN

o 1 '

NGUAIBEUUULANIZIAZARINNGUUTEVINTUNAN YD

[ a

szAuUSgInTTuln 1-4 Tulnis@ne) 2566 U939

o

a o |

I SeuandsluSmIng1Ung $1uau 2,003 AY 1A
N1IATUINTUINAI9E19LAENITUTZNIUAIFAEIURIN
Uszrnsiimsusuauuiuen Taefuaainamdndiu
maﬁﬂﬁﬂmwﬁmmé’EJﬁUizauﬁ’ummm%mhisﬁuqa
feszausuusdlunsdnwneunii wiitu 0.78 fvua
sedutiuddny (@) wagaaupaanden (d) 7 0.05 16
PWARIREINNTAIWINIIAY 234 Ay iudayaludis
WADUIUIAN UYMW 2567 %qagiw'mmﬂmiﬁﬂm
TugimasnisaeunnanatsnianisAned
wnawiAndennguuszansdilunguiiediafie
Jutnfnwdagiussivuigansvewmivendelidinae
Anwilutuila wioawiuilafniy lnefinnsdrduieu
wudeE9tee 1 21ANsAnYT wavBuseulvideyariu
ebd il ngufogsifianuAnUnAvesszUUNITYNUAY
n&iflevesinanediuuungiegunss wieegsEninenis
%’ﬂwm%a?y\lmﬂiﬂmaﬂis@ﬂLLamﬁmLﬁaU%nmﬂaﬁLﬁuag
WAl A¥QNANBENINNTANY Lﬁa?%yuqmmﬂmﬁu%aga i
naufegiinsIunaeifndondiinazeanaNnAny

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024 page 81



NIasanulaendeuarduindon U 33 atudl 1 Weuunsiay - dquieu 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

Sruauitedu 200 au Aadufesas 85 vesuupioaiile
NNTAUIU
nsfnwadaiflasumssusestidniunisan
AMENTIUN19RTE5TINNTITEIRITULY ¥E TNede
weunaUsHTIvvLdl uasaUNe lonansiusenavil E2567-
017 enguiegrmnauarldfunistuasdoyaieaty
nsfnwilasasnden dudunstuasuasreudednoiumes
nausegnaftunsinwaditauduiinela uazamiu
Wuarednwaldnusluenaisuansainudusauidisy
TA3en1933s reunszuaumafiudoyaiamnazioty

\nFesiiiduazdunauntsdiiun1sise
fAdeimuuvuasunudulnl fsuszneuly
sheteua 3 @ léun dwil 1: Jadednyananaziaded
Aertestunistadou Usenaude ina 01y duidiifds
Anw1 dinidn (Alan3u) daugs Goufuns) nsiilse
Usedd nsiuae Lluaduntavin waznsgameen
Fremevgiadou dwil 2: msdsziduanueien lne
Uszgnalduuuinanuiedsaaiulss nsuguamdn 3
Usznaulufetesniuiieau 20 9o Tasidunsmeuo
Ilusas 6 ieuiiiiuun nguiaegafimgnisalludels
Andute uagnguitedtedianuidnegslasomsnisn
tfu useanifu laeTeald 1 avuuu $Fnedendntionly
2 azbuu Sanesealunaali 3 azuuu SEnAsenanta
4 azuuy uazianinToauiniigalst 5 azuuu winan
wansalludeiulaAntuls 0 evuuy pniFaiezuu
nndeansamfuduaziuueueiondeayliduduusny
Tunsfnwil uenaindl annsauvanaszduaaion
ponilu 4 sEAuUINAzLLUAILATER A IATuRTERUM
(0-23 Azuu) LATEATEAUUIUNGT (24-41 AZLUL) LATER
FEAUE (42-61 AZWUL) LATIATEATEAUTULTS (62 AvULUY
Ful) drwdt 3: msUsediuenisuinee USuusaannuuy
Usegiilu Standardized Nordic Questionnaire for the
analysis of musculoskeletal symptomsm Feazusuiiiu
Lz sUannslurag 12 iWeunay 7 uftiun (ld/
1ail4) el 01n5UanAe el ermstaniiesyiiinne
Asu3leluszauvilrnguineglilaunsnyiianssusiis
q lemuuni Tnseraintuiunedudneniosuavie
povao IR LAl
LuvAsuaINInNafiRau s uldTunas
ATIVABUAMAININNANTIANIAAIUTZUIATNGT N7
WYIWNA wareTwndie 91w 3 vi Tneddaviinu
donAa 09903LH oM (Index of Item Objective
Congruence: 10C) n1fiu 0.90 fauwluneassldlungy

Uszvnsiindnenadeiudiui 30 au tilensiaeua
dladademneuhluuiuus wasilliAudeyalne
nsguuuuiadayainuszvinsiiazainlideyadudifu
Toya

nsAATIEVdaYA

Hadudruyana Jadeiiedesiumstaion
AYLUUATIILATEA SEAUANLATEA Lagn1siine1n1suIn
Aongusedne Yraussisadmidmssaun liud anud
Yovag Aads drnidoauuunsgiu Awnan uazAngEn
duadifgoyuu sulsenaulussaiifnisneaaeuvesiy
1w (Fisher exact test) axgnliiitediasghnuunnsing
vosrndndruiinys uazaiifinisannesladafauuuluus
(Binary logistic regression) SRNRIEIE CYRIERE- IR
(Univariable analysis) kaghuunuainls (Multivariable
analysis) 9zgnldiilolinszianuduiusszninanziuy
ANUATEAYBINGUMBE 1Y N13iAneINTUInABLUYI
12 ey uay 7 fudtriuan (4/lils) Tnemsiasiesiuuy
nuiuUs agvitnnseuauensnavesiiwysladediu
yarauazdafeiiiatostumsdadou Wud e oy du
Vinqusnegresmdsinueg dvilnanies msillsauszddn
nsiuae Wudwandrami uaznistamdensianievuy
taFeu dhiauenansiieszinnudiiuslugives Crude
Odds Ratio (cOR) taz Adjusted Odds Ratio (aOR) d115u
N15ATIERRUUAIRUIFYD UazkuundUsnuafiu
WiouAU 95% Confidence Interval (95%Cl) LazA1 p-
value #eil fvunseduted fynisadfi a=0.05
Tasziiielusunsudiasizinisadfdniagu IBM SPSS
Statistics 11059U 22 (IBM Corp, Armonk, NY)

NAN133Y

nauiogsidnudnlvg umands Govag 70.0) o7y
Wdy 20.8+12 U ddsdnweglusudil 3 (Gesas 39.0) 4
avilitaneegluinueiund (Fesaz 52.0) uagliiilsa
Uszdi (Fewar 85.0) dautladeiiAadesiunsiasou
yosngusagnemuin dalugjtiatune (Gevas 89.5) waz
Tughundrmih (Fosaz 79.5) vnztdadounasaiian
UszneufuiimsBaumBensmeuiadnusdaiou (Gos
a 87.0) (M54 1) nguegaiazuuunuiaieniade
564.9+15.3 wiaduauaienlusyivgs (Sesay 41.0)
MINNIIEANIATEAlUTEAUTULSY (Souag 35.5) uay

1w '

seAulIunane (Sogay 21.5) m1ua1au Jnausieg1uies

q

Seway 2 NUANUATEALUSEAUAN

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024 page 82



NIasanulaendeuarduindon U 33 atudl 1 Weuunsiay - dquieu 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

M19199 1 Jadudruymnanaztdadeniiertesiumstaseuvengudiing1a (n=200)

Uady U fouaz
LN
B8 60 30.0
AN 140 70.0
21y (V)
<211 151 755
>21 ¢ 49 24.5
AaAy 20.8+1.2 T, ﬂ'ﬁwqm—mqnqm 18-24 U
Fulitdedinen
F7 1 31 15.5
F7 2 43 215
F7 3 78 39.0
H7 4 a8 24.0
fytulanie
e tosvdeney a1 20.5
WNUNUNG 104 52.0
iy 20 10.0
Tspdauszaud 1 20 10.0
TsAdausEaud 2 15 7.5
TsaUszana
Taid 170 85.0
il 30 15.0
AumpvauztaSeuiounaannan
Talley 21 10.5
1o 179 89.5
TWuddundrmdheasiadeuiounasaan
Talley a1 20.5
T4 159 79.5
finsPamBeasnaneunsasanedaioy
Talle 26 13.0
T4 174 87.0
naufieg193 U 108 AU (Fovag 54) NS 1 Wefiansansziumaasnvesnguiiegasmiuns
s1891u015UnAe Wefiarsadinlanfiinisuinne Anernstanpelutis 12 Weu wazlugag 7 Jufiniun
WU NAUFIeg 1991 106 A (Fogay 53) 31891481013 wuiwnnidesay 50 vesfinsnumsiAnenislinae
Uinaslutng 12 feufiinan vauzifingudiegnaiios 63 Tutas 12 Wounazlurie 7 Sufiuandanuedoasglu
au (3egaz 31.5) Asnusmsuinaslumie 7 Sufiiiu SEAUTUUTS (15797 2)

M990 2 FEAUANINATEALAYDINTUIAABIUNGNRIBENT (N=200)

sEAUAMNLASENA, 31U (Bavaz)
21n15U20AD z p-value
N Urunang a9 FULTY

fisnmsuanmsludiag 12 Waufiniuun
1aily (n=94) 3(3.2) 35 (37.2) 38 (40.4) 18 (19.1)  <0.001*

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024 page 83



NIasanulaendeuarduindon U 33 atudl 1 Weuunsiay - dquieu 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

s = J k4
ITAUAULATYA, 1UIU (328a%)

21N135U20AD 7 p-value
A1 Urunang a9 FUKI
14 (n=106) 1(1.0) 8 (7.5) 44 (41.5) 53 (50.0)
fionsuanaalutiag 7 Sufiriuan
lafly (n=137) 4(2.9) 38(27.7)  56(40.9)  39(28.5)  0.001*

14 (n=63) 0(0.0) 5(7.9) 26 (41.3)  32(50.8)

*sautivd1Agn9adain a=0.05

A151991 3 LARINANISILASITRAI NSNS
SENINASLUUANNLAIEANUNISIARINITUINAD LYY 12
o uay 7 Juiiiuunvesnguiiegns ann1siiase
LUUFLUSREINUIN NsLNT eI LIUALLASER 1
azwuy Wnlonadssienisiineinisiinaelutig 12
Wou way 7 Juftihumndadu 1.05 war 1.04 Wwhaudsu
(cOR = 1.05,95%Cl: 1.03-1.08; p <0.001; cOR = 1.04,

959%Cl: 1.02-1.07; p <0.001) lneiilonruAudvdwavewi
wsthidvduyarauazadeiAntesiunmstaseouluns
Annginuunyiaus Winlomadesdenisiinetnisan
aolute 12 1o war 7 SuiiinuanAndu 1.06 uaz 1.05
WimUa1au (aOR = 1.06, 95%Cl: 1.03-1.08; p <0.001;
aOR = 1.05, 95%Cl: 1.02-1.07; p <0.001) lemvuuu
AruATEARITY 1 AzuuY

M19199 3 ANUFNITUSIENI AT ULAIUATEATUNINANDINTUINABLLYEIN 12 oy ua 7 TuikIUNIveINguaIEs

Univariable analysis

Multivariable analysis®

Al

cOR (95%CI) p-value

aOR (95%Cl) p-value

ATUULATILATEN (ANTY 1 Azuuw): nsdltennis
Tuta 12 Weudiiiun

ATUULATIIATER (ANTY 1 Azuuw): nsditenns
Tutaa 7 Yuisuan

1.05(1.03-1.08) <0.001*

1.04 (1.02-1.07) <0.001*

1.06 (1.03-1.08) <0.001*

1.05 (1.02-1.07) <0.001*

‘muAumemLUIINA 91 UTMARNwey dviliianiy nsiilsauszdnd nisiuae lduddntmi uasmstiamden

INMBVULTUSTHUVRINAUFIBEN

LYK

*SyAUNBEIALY

o

‘V]’Nﬂﬂm/] a=0.05

aUsunaLazaTUNaNITIY
nsinuduandiifiuindndnviuminede
LLﬁWﬁﬂuﬁwi’méﬂmaﬁmmLﬂ%miuizé’uqﬂﬁﬁzﬁu
JuUBTITINANLINNINTeuaY 70 %aﬁadwﬁé’mdwﬁm
donndastunanisAnefidiunn @ 1 dnuiidndne
wnmingrdslulsswalnedmlngfinnueioaluseduas
fesedusuuse delduuuussidvvensuguamdnin 20
Fowuieafulunisanuil ludruvesnissiesueinis
tnnevasngusegslumsdnminuiunnniiosas 50
Wnornisuanmelutae 12 WWeufiniuun Tudadiud
IndiAsetuiifinsmenlunguiin@nwinmine §eds
nsanwAeunti™ dauenisinaediintulugag 7

Suithunniidadufitosninnsineiinauun ™ Gululy

’j’]ﬁﬂ’;’mLLG]ﬂ(ﬁhﬂua’m’ﬁ%’]ﬁﬂdmﬁ’.}aEJ"NELUﬂ’IiﬁﬂH’lﬁLLa%
mﬁﬂmﬁawﬁwﬁwé’qﬁﬂmaé dawaiﬁl,ﬁmmwmmﬂﬁhﬂu
LLQ‘UENWE]G]ﬂiiiJLLauﬂ%ﬂiﬁJ‘VlLﬂWU‘u amuaﬂmaummimm
91n15U7mAD Uena Nt nsAnwaSlfamuALduTS

sEmensiidurensLuLuALLATIARUASAADINTS
Urnnoislugag 12 oy way 7 Yufliiusnlunisinsies
LWUUAILUSIREILAS W‘mmLL‘Uﬂui Fuiildunnanaiy
donndasiun1sAnunfiiiumn mwmmaumammﬂu
InAnwrun1ine1duvesusyinadasiieadisiss sy
aunIeniisusldaetu Usznoufudisedunuieioadi
Wnannnisiseuluseivas Sruifinainuidssonisiie
o1sUmmeliUszana 2-4 wh® Tuwasdinmsnuilungy
HlngjFoviauvesUszimasivszauiunguenisves
ANILAIEAlUTEAUES Wfiupudsssenisiine1nisuinne
Ioigafis 7 1™ Wil nsdnenlusnsUssmeisnuanley
NUNNSUTEIEUAIULATEA LALLAMINIITUINITIAA
omsUneefiuanssnmsnuil Selenaguisanna
donmdosisoruuAnAaIsT AU Asdldog Ly

na1laeasy nan1siveuanaliiiuiingy
Fregdaduindnwmuminerdouszautunnenionly

o =

539]‘1.15‘1%1(158(;]1‘1.1?14%5@ UsznouduilsngunIsiineInis

U

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024 page 84



NIasanulaendeuarduindon U 33 atudl 1 Weuunsiay - dquieu 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

Uinnsludndrureuiisglaoianizlutg 12 Woufiiu
11 FansifinTuvosATIUAINLLASEATA AT TUNS
Anensuanaeiislutig 12 e uay 7 Jufliuaniedy
fatu fiAgatesanmtsndmanisinuiluldlunisesn
ulsunersesnnsmsiiteanvidemugusziuanuadonly
nAuTNANYINNIINGIEE LYY N1TIRNAINTIUARLLATEA
‘vﬁaa'qLa%uqsumw%mﬁmmzauLLazaamﬂé’aqﬁ’umm
f89n1599UNANYY N159AUSNISUSAYITdnInelae
Tndminen Usznaufunsldunnsmssuiiewasuadnenay
ufauswenduilouaznisiounanenauielneany
USLINAD LIU N1SaUsUNSImAdadanBuauasasig
mmwﬁqLmsumﬂéﬁ:uLﬁaﬂaﬁgﬂﬁmmwa‘”ﬂ%mmi s
Ugumgnnadesduiefinenistnnefemsuszaude
AMLduLarSaU YSedR U NNTAIUNTS AU B UTTIN
Ualaglnngvsetnn1en1nuivn A1nI1gYIganlanid
yoansiinennstinae daduilamidedidunguiindnuw
wndneduadldun egslsfinu Sliddeiiieitosiu
sruziiamsonudlunisldaurouinnes wiuide
Insdwiiflede vieaurinlvuiiion1siFouinienis
Humnns saduiladeuiiondmanenisiinernisuin
aolunguiinfnw ' udlalldvhnisdnuluaisiliions
FRUNLNANTUNTINAUNT9NULIUIINITDUINTNITAN
e Snvrdlunisineiadideluenafiansaiiunisine
Sviswavesianssumensaneluunivendeiiunnseiu
fansinANMASEALarN1SiAneINSUIRAR SINDIANYT
yu1gveuLInni1sAne U iiuiiay axdreldidnla
ANAUNUSYRINTSIARANLIASEANUNSIARBINSUINAD
TuthAnwuminerdelulssmelnglddaaudau

fnAnssuUsENA

HIT8U8vRUAN JUI8A1aAT19158 75.45719A
S WO Waze19158 Ag.vIuNS duna Aldngaunln
AUSNYY LAZYDLAUBKUEARBANITYINIAY UATYDUDUAN
nauieemnauliideyasuiduusslomidenisidelu

v

Asal

LONAITD1984

1. Tan SY, Yip A. Hans Selye (1907-1982): Founder of
the stress theory. Singapore Med J. 2018;59(4):170-
1.

2. Chintanapamote K, Sittisarunkul P. Physiolopy of
stress in the aspect of job stress and coping in
medical professional. J Med Health Sci. 2019;26(2):
112-23. (in Thai)

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024

10.

11.

12.

Department of Mental Health. Department of
Mental Health reveals Thai teenagers consult The
most "stress problems" suggest techniques for
stress. Available at https://dmh.go.
th/news-dmh/view.asp?id=30188, accessed on 25
May 2024. (in Thai)

Sathirapanya C, Hempan W. Stress among Students

managing

in  University. Journal of Liberal Arts
University. 2013;1(1):42-58. (in Thai)

Khanthakhuarn N, Rungnirundorn T. Stress and

Maejo

related - factors of the first-year undergraduate
students of Chulalongkorn University. Chula Med J.
2016;60(4): 455-65. (in Thai)

Daher A,

Psychological Stress and Neck Pain among College

Halperin  O. Association between
Students during the Coronavirus Disease of 2019
Pandemic: A Questionnaire-Based Cross-Sectional
Study. Healthcare (Basel). 2021;9(11).

Morais BX, Dalmolin GdL, Pedro CMP, Bresolin JZ,
Andolhe R, Magnago TSBdS. Perceived Stress and
Musculoskeletal Pain Among Undergraduate Health
Students. &  Contexto
2021;30:20200076.

Lin Y, Zhang X, Li H, Huang Y, Zhang W, Zhang C.

Musculoskeletal pain is prevalent in Chinese

Texto Enfermagem

medical and dental students: A cross-sectional
study. Front Public Health. 2022;10:1046466.
Haroon H, Mehmood S, Imtiaz F, Ali SA, Sarfraz M.
Musculoskeletal pain and its associated risk factors
among medical students of a public sector
University in Karachi, Pakistan. J Pak Med Assoc.
2018;68(4):682-8.

Ngamjarus C. Sample size calculation for health
science research. 1st ed. Khon Kaen, Thailand: Khon
Kaen University Printing House; 2021.
Mahatnirunkul S, Poompaisalchai W, Tapanya P.
The Construction of Suan Prung Stress Test for Thai
Population. Suan Prung Journal. 1998;13(3):1-20. (in
Thai)

Kuorinka 1, Jonsson B, Kilbom A, Vinterberg H,
Biering-Sgrensen F, Andersson G, et al. Standardised
Nordic
musculoskeletal symptoms. Appl Ergon. 1987;18(3):
233-7.

qguestionnaires  for the analysis of

page 85



2
%

13.
14.
15.

16.

Nsasenuaenfouazdaanden U7 33 atuil 1 ieunnsian - quieu 2567 ISSN 0858-4052
SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January — June) 2024

SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

Yotpanya A, Muenphan K, Sanveingchan S. Factors
Associated with Stress of Nursing Students: Private
University in Bangkok. The 13" NPRU National
Academic Conference, Nakhon Pathom Rajabhat
University, Nakhon Pathom, Thailand, 8-9 July 2021.
(in Thai)

Pochana K, Sungkhapong A. Prevalence and Related
Factors Affecting Musculoskeletal Disorders (MSDs)
in Notebook Computer Users: A case study of
Engineering Students, Prince of Songkla University,
Hat Yai Campus. J Public Health. 2014;44 (2):162-73.
(in Thai)

Lertsinthai P, Nontakoot J, Toudkavinkul N,
Weerachai A, Weeraphan O. The prevalence of neck
pain and the relationship between neck pain and
computer vision syndrome in Faculty of Allied
Health Sciences students at Naresuan University.
Thai J Phys Ther. 2020;42 (2):101-17. (in Thai)
Camacho G, Nakazato T. Chronic neck pain and its

relationship with stress symptoms: Regular physical

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024

17.

18.

19.

exercise could be a protective factor? Annals of
Physical and Rehabilitation Medicine. 2018;61:e111.
Vodmongkol N. Factors Associated with Work-
Related
Computer Student Program in Nakhon Pathom
The 14™ NPRU National
Academic Conference, Nakhon Pathom Rajabhat
University, Nakhon Pathom, Thailand, 7-8 July 2022.
(in Thai)

Elsiddig Al, Altalhi IA, Althobaiti ME, Alwethainani

MT, Alzahrani AM. Prevalence of neck and shoulder

Musculoskeletal — Disorders ~ among

Rajabhat University.

pain among Saudi universities' students who are
using smartphones and computers. J Family Med
Prim Care. 2022;11 (1):194-200.

Gul MM, Asad M, Akhtar MW, Alam MM, Shahbaz M,
Gulzar A, Burhan M. Prevalence of Neck Pain and
Associated Disabilities among Students who Use
Computers. Journal of Health and Rehabilitation
Research. 2024;4 (2):603-7.

page 86



NIasanulaendeuarduindon U 33 atudl 1 Weuunsiay - dquieu 2567 ISSN 0858-4052

SAFETY & ENVIRONMENT REVIEW Volume 33 Number 1 (January - June) 2024
SAFETY & ENVIRONMENT REVIEW E-Journal Volume 7 Number 1 (January - June) 2024

Jadeditinadonginssunistesiunuesdiuanulasnsevas
Jldusnssalagansansnsarlulndnaiiios Jminvay3
FACTORS AFFECTING SAFETY PROTECTIVE BEHAVIOR AMONG PUBLIC BUS PASSENGERS
IN MUEANG DISTRICT, CHONBURI PROVINCE

UuneTu Tannyes’, Wiaudda viuwsvn’, Seun Tundn’, nuaissas wsuwe’, duvns svsuns’
Pantawan Jaimabut', Pannita Nooproml, Rungnapa Bokkham'!, Kamonwan Promtes?,

Nantaporn Phatrabuddha®
NANgNTIMEPERT TN INEUANER SRR MNTIULATANUABANY AMYAISITNEUANERS UM INeNSEYTIN
'Bachelor of Science Program in Industrial Hygiene and Safety, Faculty of Public Health, Burapha University

2NN IVIAVANARTRNANVNTTULALANUABANY AMEAITITUEVANERT UMINGNTEYTN
“Industrial Hygiene and Safety, Faculty of Public Health, Burapha University

*Corresponding Author, Email: Kamonwan.pr@go.buu.ac.th

UNANED
Jagiulssamudumanyhausasvosfisdfidainvayiidudiuaunnn Fadimslduinissalasansarsisasiiniy

v
U o

Aatun1sassanuasyrinlunsUesiunuesinuaulasaisdadudsddny n1539ed WunsAnwinuuniadinuing lngd

€

TnguszasdivemUadeninadenginssunislesiunuiesmnuanudasadevesiliuinissalagarsansisuglundinaiiies

1

o o

Jwdavay3 lnednulungusieg1ediuiu 98 au iudiegdlaglduuuaeuniy 4 dw uaglinsgideyameadifnisanaey
WA nan1sAnw Ui nqudlegsdlngidunandgs 01gLady 26 1 sEAuNsAnwsEauSnivsegendt snele
5,000-10,000 U @uluie ﬁmmilﬁmﬁumﬂ%u%mﬁﬁaimemimmimsa&ﬂuisﬁwmﬂmq (Sewag 57) (X = 7.38+1.62)
Uszanaudesas 95 Insiuianudssionisiingdinisalegluseiugs (X = 87.48+7.02) wazdnuszanafesay 50 nginssy
nstesiunuesveslduinssalagansasisugeglusyiuUunand (X = 36.89+4.63) KanTiATIEiannRENAM WU LHe
anudlunisliuinissalasansansisuy uaznisiuflenaldosieniaiingiinisal iWuiladeiifnadenginssunisieiu
puesiumLUaenfvesliuinssalasansasisas WeRasandduussansnsonnos wuin amnudlunslduinisse
Tagansasrsufuiadeifsnnavhuenginssunnniigregisiifoddymaadn (o < 0.05) madgnienhonuiiieitos
mssusedlinuiuazsiuiigndeaisafunguane wagngseideusuanuvasadslunisldsalagasarsisaslun
Ussvvuy

o w [

AdAey: N1sFuianudss / ngAnssunisUeaiunues / Jldusnssalagansansisuey

Abstract
Nowadays, the majority of individuals make frequent use of public transit. Thus, it is essential to spread
knowledge about personal safety protection. This cross-sectional research aimed to identify factors affecting health
and safety protective behavior among public bus passengers in Mueang district, Chonburi province. We collected data
by using a questionnaire in 98 participants and analyzed data using multiple regression statistics. The results showed
that the majority of the participant were female, average age 26 years, bachelor's degree level or higher, income 5,000-

10,000 baths. Most of them had a moderate level of knowledge about using public transportation (57%) (X = 7.38+1.62)

and had a high level of incident risk perception (~95%) (X = 87.48+7.02) and had a moderate level of protective
behavior of public bus passengers (~50%)(X = 36.89+4.63). The results of the multiple regression analysis found that
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gender, frequency of using public bus services, perception of the likelihood of an incident occurring were all factors

affecting the health and safety protective behavior of public bus passengers. When considering the regression

coefficients, the frequency of using public bus services was the factor that had the most power to predict behavior

with statistical significance (p < 0.05). The government or related agencies should campaign to provide knowledge and

correct awareness about the safety law and regulations for using public buses among the general population.

Keyword: Risk Perception / Protective Behavior / Public Bus Passengers
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Multiple R = 0.412, R = 0.170, Adj R* = 0.143

p-value < 0.05
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