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Effects on bridge team’s work fatigue and body abnormality by bridge environment

and tasks of Korean coastal large trawlers

Min-Son Kiv'

Department of Marine Science & Production, Kunsan National University, Gunsan 54150, Korea

This study carried out and analyzed survey data on captains and mates of Korean coastal large trawlers in order to examine
factors affecting body abnormalities and fatigue on bridge teams from work and environment at bridges of trawlers. The
summarized result may be summed up as follows: multiple regression analysis with body pain and fatigue as dependent
variables yields t-values of —2.559 (p<0.05) and -3.928 (p<0.05) respectively. From the result, environment at bridges (views,
spaces and exhaust) were negative factors in affecting bridge workers’ pain and fatigue. Thus, it is determined to secure
available spaces to improve the workers’ views through windows in front of, besides and rear bridge and create more pleasant

atmospheric environment at bridge.

Keywords : Trawler, Bridge environment, Fatigue, Body abnormality
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Table 1. Demographic Characteristics of research subjects

Frequency Rate

Section Variables (persons) (%)
Male 68 100
Gender
Female 0 0
30~39 2 2.9
Age 40~49 23 33.8
Over 50 years old 43 63.2
Marital Single 4 5.9
status Married 64 94.1
Middle school 12 17.6
. High school 50 73.5
Education
College 5 7.4
Graduate school 1 1.5
Less than 1 to 2 million won 13 19.1
Monthly Less than 2 to 3 million won 21 30.9
income Less than 3 to 4 million won 19 27.9
More than 5 million won 15 22.1
Skipper 26 38.2
First mate 26 38.2
Rank Second mate 4 5.9
Radio officer 10 14.7
Third mate 2 2.9
6-class certificate 27 39.7
. S-class certificate 12 17.6
i;l'[ciizse 4-class certificate 13 19.1
3-class certificate 15 22.1
1-class certificate 1 1.5
None 3 4.4
Less than 3 to 5 years 3 44
Mate career
Less than 5 to 9 years 1 1.5
Over 9 years 61 89.7
None 22 324
. Less than 1 to 3 years 6 8.8
S;I; tearm Less than 3 to 5 years 7 10.3
Less than 5 to 9 years 5 7.4
Over 9 years 28 41.2
Less than 8 hours 2 2.9
Average 8 to 9 hours 1 1.5
working 10 to 11 hours 4 5.9
hours per day 12 to 13 hours 29 42.6
Over 13 hours 32 47.1
Total 68 100
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Table 2. Descriptive statistics of bridge environment
Question/Variable Ave. S.D Rank
1. The bridge task (fishing and navigation) of the trawler is easy to handle. 3.74 1.07 1
2. Works of fishing and navigation at bridge are not complicated. 3.35 0.96 3
3. Bridge space for placement of navigational and fishing instruments is appropriate. 3.07 0.90 8
4. 1 work in a pleasant environment (temperature, humidity, noise, vibration, ship motion, etc.). 2.66 1.13 15
5. The equipment of the bridge is well placed for task of sailing and fishing, so the movement
of the mates is not complicated. 3.00 075 10
6. The arrangement of instruments is efficient and traffic line is not long. 3.12 0.86 7
7. The navigation and fishing instrument is installed for your height. 3.29 0.83 4
8. There is sufficient space for the work of the bridge team (document work, etc.). 2.74 0.92 13
9. Natural lightings and lighting in the bridge are suitable for tasks at the bridge. 3.04 0.84 9
10. The light from the displays is suitable for the night time tasks. 2.72 0.77 14
11. The front and side windows of bridge are suitable for lookout. 3.13 0.94 6
12. The rear windows of the bridge are suitable for grasping the work situation on trawl deck
from the winch control console and the steering wheel during both set and hauling nets. 322 083 >
13. There is enough storage space for work. 2.78 1.02 12
14. Exhaust (ventilation) in the bridge is smooth. 2.99 0.97 11
15. The stationery for paperwork is provided without any disturbance for work. 3.47 0.70 2
16. Most of the work in the bridge is sitting on the chair. 2.32 1.13 16
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Table 3. Descriptive statistics of body abnormality
Question/Variable Ave S.D Rank
1. 1 get a pain in my throat during working in the bridge. 2.53 1.00 10
2. 1 have a pain in my shoulders during working in the bridge. 2.66 1.09 8
3. I have a pain in my arms and wrists during working in the bridge. 2.57 1.07 9
4. I have a pain in my legs during working in the bridge. 3.54 1.15 2
5. 1 feel a pain in the spine (waist) during working in the bridge. 2.93 1.14 5
6. 1 have a back pain during working in the bridge. 241 0.98 11
7. 1 have a pain in the soles and ankles during working in the bridge. 2.87 1.14 6
8. 1 feel fatigue in the eyes early during working in the bridge. 3.56 1.12 1
9. I feel fatigue quickly during working in the bridge. 3.47 1.04 3
10. I come to sleep soon during working in the bridge. 3.13 1.06 4
11. T feel weight change in the bridge. 2.82 0.90 7
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Table 4. Factors for each variable and reliability analysis

Load factor Eigen Dispersion of

Classification Factors Item Cronbach @« KMO

value value explanation
Bridge environment 9 745
Bridge environment 8 720
Effective bridge work  prigoe environment 10 .699 2.813 20.090 779
Bridge environment 6 .661
Bridge environment 16 .651
Bridge environment 13 .844

Look out, storage,

.Bridge environrpent space, ventilation Bridge environment 11 700 2.258 16.126 724 696
(independent variable) Bridge environment 14 .652
) Bridge environment 4 .851
Pf;ji‘gngrgife Bridge environment 3 735 1.984 14.169 659
Bridge environment 5 .540
) ) Bridge environment 1 .868
Work cglrli\(/ielgence m Bridge environment 2 729 1.973 14.091 .673
£ Bridge environment 12 595
Body abnormality 2 .892
Body abnormality 6 .862
Body pain Body abnormality 3 .844 3.659 36.590 907
Body abnormality Body abnormality 1 765 816
(Dependent variable) Body abnormality 7 741 '
Body abnormality 8 .885
Fatigue Body abnormality 10 .832 2.383 23.830 828
Body abnormality 9 157
Zassls 270 Qoo R LEEOIC) wiy A4 Table 5. Descriptive statistics by factor
B2 cronbach ¢ 43S 7|50 2 9o, 7 Qold Name of factors Ave. S.D Rank
cronbach « %}:O] E_—E,:— 06 O];\o}o]—]—l 71 4\—?]7]' loﬂ 7]_77]__?_ 1. Effelc(:tive bridge work | 2.79 0.66 5
L 2. Look out, storage space, ventilation 2.97 0.79 3
B Wae] AlF o] rkal Brpstelct 3. Pleasant bridge environment 291 0.73 4
4. Work convenience in bridge 344 0.74 1
QOI Zh AlEtEtHA 24 5. Body pain 275 083 6
291 7 AFURARAS Folo] 7k 09l ol w6 Fatigue 339 093 2
AlE Table 5 2 60f] LFEFQITE ARt Al Al M= L= Table 5, Hl<=1 A A= Table 6] LFERYQICH
ihel o pRAdat AR o) el Wk vhepel] Table 6014 BIQ1E 7Ho] AaHAlE A R, A14)1%
FIte] dAsh= Aol 7t v Vs A Zoll olel ATIAE Kol W= A, 3L v
Table 6. Correlation between body abnormalities and related factors
Factors Factors
1 2 3 4 5 6
1. Effective bridge work 1
2. Look out, storage space, ventilation 478" 1
3. Pleasant bridge environment 366" 358" 1
4. Work convenience in bridge 3577 207 370" 1
5. Body pain -.090 -279° 065 207 1
6. Fatigue -.104 4517 -172 -.080 6517 1

(*p<.05, **p<.01)
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Table 7. Impact factor model summary of factors influencing body abnormalities (body pain) by bridge tasks and environment

Model R R? Adj R?

S.E of estimate Durbin-Watson

1 A402° 162 .109

78478 1.596

Dependent variable : body pain

Table 8. Analysis of variance of factors influencing body abnormalities (body pain) by bridge tasks and environment

Model Sum of squares Degree of freedom Mean square F p-value
Regression 7.489 1.872 3.040%* .023
1 Residual 38.800 .616
Total 46.289 67

Dependent variable: body pain (*p<.05, **p<.01, ***p<0.001)

Table 9. Regression analysis of factors influencing body abnormalities (body pain) by bridge tasks and environment

Unstandardized Standardized
Model Coefficients Coefficients t P Tolerance limit VIF
B S.E 8
(constant) 2.667 570 4.682 .000
Effective bridge work -.073 175 -.058 -419 .676 .685 1.460
Look out, storage space, ventilation -.365 143 -.345 -2.559 .013* 132 1.366
Pleasant bridge environment 132 151 15 .869 .388 761 1.313
Work convenience in bridge 286 143 257 1.997 .050 .806 1.240

Dependent variable : body pain (¥p<.05, **p<.01, ***p<0.001)
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Table 10. Model summary of factors influencing (fatigue) by bridge tasks and environment

Model R R’ Adj. R? S.E of estimate Durbin-Watson
1 AT1? 222 173 .84561 1.771
Dependent variable : fatigue
Table 11. Analysis of variance of factors influencing body abnormalities (fatigue) by bridge tasks and environment
Model Sum of squares Degree of Mean square F P-value
freedom
Regression 12.865 4 3.216 4.498 .003b
1 Residual 45.048 63 715
Total 57.913 67
Dependent variable : fatigue (¥p<.05, **p<.01, ***p<0.001)
Table 12. Regression analysis of factors influencing body abnormalities (fatigue) by bridge tasks and environment
Unstandardized Standardized
Model Coefficients Coefficients t Tollier;airtlce VIF
B S.E B
(constant) 4.775 614 7.780 .000
Effective bridge work 226 .188 .161 1.203 234 .685 1.460
Look out, storage space, ventilation -.603 154 -.510 -3.928%** .000 732 1.366
Pleasant bridge environment -.055 .163 -.043 -.335 738 761 1.313
Work convenience in bridge -.020 154 -.016 -.130 .897 .806 1.240

Dependent variable : fatigue (¥p<.05, **p<.01, ***p<0.001)
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