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Abstract

This cross-sectional study aimed to determine the prevalence and assess the risk associated with
work postures, including recommendations for improving them to reduce the risk of musculoskeletal
disorders among 72 bus drivers in Nakhon Ratchasima Province. Data were collected using the Standardized
Nordic Questionnaire and the Rapid Upper Limb Assessment (RULA) method. Data were analyzed using
descriptive statistics: frequency, proportion, percentage, mean, and standard deviation (SD). The results
showed that the prevalence of musculoskeletal disorders in the past 7 days and 12 months were 88.89%
and 94.67%, respectively. The most common body parts were lower back, hip/thigh, and upper back. For
the RULA method, most of them had a risk score of 2, indicating that further study and continuous
monitoring are recommended. Redesigning certain work tasks may be necessary. For the comparison of
scores before and after improving working postures, it was found that prior to the intervention, 3 people
had a risk level score of 3, indicating that the work was becoming problematic and required prompt study
and improvement. After improving the work posture, the risk level score had improved to level 2. Currently,
research on occupational hygiene related to long-term driving remains limited. In order to prevent diseases
caused by prolonged driving, it is necessary to establish standardized sitting postures or equipment

adjustments for each vehicle.

Keywords: Musculoskeletal disorders, Work postures, Risk assessment, Bus drivers
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Figure 1. Research Conceptual Framework
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Table 1. General characteristics of the bus driver sample in Nakhon Ratchasima Province (n = 72)

Data Number (n) Percentage (%)
Age 72 100.00
< 37 12 16.67
38-47 23 31.94
48-57 22 30.56
58-67 13 18.06
> 68 2 2.78

(Mean = 48.5, S.D. = 10.3, Min = 28.00, Max = 73.00)

BMI 72 100.00
< 18.50 3 4.17
18.50-22.90 17 23.61
23.00-24.90 31 43.10
25.00-29.90 11 15.28
> 30.00 10 13.89

(Mean = 24.76, S.D. = 4.40, Min = 16.37, Max = 38.74)

Work Experience (Years) 72 100.00
< 10 16 22.22
> 20 56 77.78

(Mean = 16.80, S.D. = 10.60, Min = 0.33, Max = 47.00)

Working Hours per Day 72 100.00
<8 69 95.83
>8 3 4.17

(Mean = 7.40, S.D. = 1.30, Min = 4.00, Max = 10.00)

Working Days per Week (Days) 72 100.00
<5 50 69.44
> 6 22 30.56

(Mean = 5.20, S.D. = 1.00, Min = 4.00, Max = 7.00)

3.2 anuYnNsiinAuiaunAnIsszuunsEgnlasssaLazndnuile Tuae 7 Tulas 12 Wnauisinuun
HANTITBNUTY AUgNNISinANNEAUNAnIesEUUNsEantasssuaznauile Turie 7 Julay 12 Weu
fnunn Amdudesay 88.89 uaz 91.67 mud1du dmsuusiiaduressimeiinuainiign 3 susuusn lawn
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Prevalence of musculoskeletal disorders in the past 7 days and 12 months.
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[ The percentage of individuals who experienced disorders over a 12-month period.
[ The percentage of individuals who experienced disorders over a 7-day period.
w=ffl==The number of individuals who experienced musculoskeletal disorders over a 12-month period.

8 The number of individuals who experienced musculoskeletal disorders over a 7-days period.

Figure 2. Prevalence of musculoskeletal disorders in the past 7 days and 12 months.
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NawEngnd Table 2.

Table 2. Results of the Rapid Upper Limb Assessment (RULA) for evaluating work posture risk (n = 72)

Risk Score Result Number (n)  Percentage (%)

1-2 Acceptable but may cause ergonomic problems if such 0 0.00
work is repeated for long periods of time.
3-4 Further study and continuous monitoring are needed, and 69 95.83

new job designs may be necessary.

5-6 The work is becoming problematic; further study and 3 a.17
prompt improvement are required.

7 The work has ergonomic issues and needs immediate 0 0.00
improvement.
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9ATNAULLD A9 Table 3.

Table 3. Methods for improving work posture among bus drivers in Nakhon Ratchasima Province

Order Body part Posture improvement illustration Description
1 Neck w100 Keep the neck upright or slightly
bent with the head angled of no
more than 10°.
2 Shoulders Extend the upper arm slightly

outward parallel to the body at

an angle not exceeding 20°.

3 Upper back ah Lean the upper body against the

. {v."\=
) 7 backrest at an angle of no more

}\“ '\_\\ \ than 20°.
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Table 3. Methods for improving work posture among bus drivers in Nakhon Ratchasima Province (Cont.)

Order Body part Posture improvement illustration Description
4 Elbows Bend the forearm  slightly
upwards, forming an angle
O [e]
60°-100 between 60° and 100° with the
upper arm.

5 Lower back Ensure the lower back is full
contact with the backrest, leaving
no gap.

6 Wrists/Hands Hold the steering wheel without
bending or twisting the wrist.

7 Hips/Thighs Ensure the hips and thighs are in
full contact with the backrest.

8 Knees Keep the knees bent at an angle

of approximately 120°.
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Table 3. Methods for improving work posture among bus drivers in Nakhon Ratchasima Province (Cont.)

Order Body part Posture improvement illustration Description

9 Ankles/Foots Place the toes at an appropriate

angle, not too straight and not too

high.

namsiUSsuifsunzuuuisuLazrdssU U svieamshanilagnsUssiiuanudssiinansia
#9835 Rapid Upper Limb Assessment (RULA) Luszezuszana 3 iieulasidonusuusssfidazuuusedud 3
mneaud susuiududgmensinsfnsudiufusezersiuliulssnnnniinisuul sesuunseaud 2
wui feunsUiuUssmMsmsianudnlngiiasuuussdudesiiseiu 2 Andudesay 95.83 uagndsnisuiuuss
azuuuniinmudusadalagarssiuau 3 wui vdinsufuussdnlngdezuuuanudedisedu 2 Andufosay

100.00 WaLkdnass Table 4.

Table 4. Comparison of work posture risk scores before and after posture improvement using the Rapid

Upper Limb Assessment (RULA) method.

Before adjusting your After adjusting your

working posture working posture
Score Interpretation
Number Percentage @ Number Percentage
(n) (%) (n) (%)
1-2 Acceptable but may cause ergonomic 0 0.00 0 0.00
problems if such work is repeated for
long periods of time.
3-4 Further  study and  continuous 69 95.83 72 100.00
monitoring are needed, and new job
designs may be necessary.
5-6 The work is becoming problematic; 3 a.17 0 0.00
further study and prompt improvement
are required.
7 The work has ergonomic issues and 0 0.00 0 0.00

needs immediate improvement.

2cience ana lecnnology Journat oy sisaket [fgjaonat vniversity 132



M5a15Inermansuazialulad un1Ingraes1vaATaziny

Uil 5 2l 1 (unsAu - Tquiey 2568)

3.5 WaN1TIATIZIAULANATNYBIAZILLY RULA fauuaznaauTulsedieds ANOVA
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a o o

neuUTuUsIvimensiuegelidudfgmneaiia ¢a Table 5.

Table 5. Analysis of differences in RULA scores before and after improvement

Source DF Adj SS Adj MS F-Value p-value
Body 15 98.625 6.57500 47.22 0.000
Method 1 6.000 6.00000 43.09 0.000
Error 79 11.000 0.13924
Total 95 115.625 0.03125
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$rauazndniogieiosar 88.89 way 91.67 Tuta 7 Su uae 12 ieufiiiuun amudiy Seaeandasivanife
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4.2 msUssifiuanaudsarimianisineudieds RULA

NaNsUsEIIE RULA wuindesay 95.83 veangusegisdinsuuuegluseiu 2 famnefansiinsin
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Juedesdlefilasunseensulunmsiesizdanudsmienisemans Ineauues McAtamney & Corlett (1993)
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