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Analysis of the effects of the work environment and layout of wheelhouse
of coastal improved stow net fishing boats on the physical abnormalities

of the workers

Min-Son Kiv and Ho-Young CHaNG*

Professor, Marine Production System Major, Kunsan National University, Jeonbuk, 54150, Korea

This study was conducted to determine whether the layout of wheelhouse and work environment of coastal improved stow
net fishing boats affect the physical abnormalities of wheelhouse workers through a survey and to use it as basic data to
improve the wheelhouse work environment. The analysis results are as follows. The result of factor analysis on the wheelhouse
work environment was classified into three factors: suitability of work environment, suitability of work space arrangement,
and layout of navigational and fishing equipment. The result of factor analysis on physical abnormalities was divided into
two factors: physical pain and fatigue. The results of regression model analysis showing factors affecting physical pain showed
that the t-value in the regression model was 3.625 (p < 0.05), indicating that the work environment suitability had an effect
on the physical pain. Work environment suitability had a significantly positive effect on the physical pain. As work environment
suitability increased by 1, the physical pain increased by 0.371 (p < 0.05). The results of regression model analysis showing
the influencing factors on fatigue were found to have a t-value of 3.009 (p < 0.05) in the regression model, indicating that
the work environment suitability had a significantly positive effect on the feeling of fatigue. It was found that fatigue increased
by 0.324 (p < 0.05) as the work environment suitability increased by 1. In addition, the manageability of task suitability
was found to be t = -2.521 (p > 0.05). As the manageability of task suitability increased, the skipper’s fatigue level decreased.
From these results, it is inferred that the wheelhouse of the current coastal improved stow net fishing boats causes physical
pain and fatigue for the skippers. In order to reduce such physical pain and fatigue, and to improve safe fishing operation
and job satisfaction, it is necessary to provide a wheelhouse to fishermen on coastal improved stow net fishing boats in

consideration of the characteristics of the wheelhouse work of fishing boats and in consideration of users.
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Table 1. Demographic characteristics of research subjects

Section Variables F(gglslggs)y %;: )e
Incheon 3 2.2
Area Gunsan 17 12.4
Seocheon 78 56.9
Mokpo 39 28.5
Gender Male 136 99.3
Female 1 0.7
20-39 0 0
40-49 4 2.9
Age 50-59 27 19.7
(years)
60-69 74 54.0
more than 70 32 23.4
Marital status single 3 22
married 134 97.9
middle school 57 41.6
Education high school 49 35.8
fisheries high school 15 10.9
junior college or above 16 11.6
less than 2 8 5.8
) 2-3 9 6.6
Montly 0
4-5 64 46.7
more than 5 16 11.6
skipper 49 35.8
Rank boatswain 14 10.2
a skipper and owner 74 54.0
small boat pilot's license 19 13.8
6 class deck officer 115 83.9
License rating 5 class deck officer 2 1.5
4 class deck officer 0 0
3 class deck officer and above 2 14
) ) less than 7 3 2.2
Carei;e;r;s{lshmg 7.9 19 13.9
more than 9 115 84.0
less than 3 1 0.7
3-5 5 3.6
Captain’s career 5.7 6 44
(years) 7-9 6 44
more than 9 years 119 86.9
less than 8 4 2.9
A i 8-10 22 16.1
V‘E;iiisﬁ‘;;)mg 10-12 36 263
12-13 48 35.0
more than 13 27 19.7
ZEPO|A Ol A WA e 4 ATkG229%)  ZERol M) el oz alel] Seioia @ 4 9
o $0 48 Wy 3298W O Uehith, oleh 2 ok ZEM Q5 F140] thsh 2bg RAR A
A= SHAREO] Aoz Ao] Aol 51 o] olA EPAS gt dagto]l 58] 2H A 2lek(2.766
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Table 2. Descriptive statistics analysis result of wheelhouse environment

Question / Variable

Mean S.D. Rank

1. Navigational task can be done easily in the wheelhouse. 3314 0.715 2
2. It is easy to perform the fishing operation in the wheelhouse. 3.299 0.711 4
3. Navigation task in the wheelhouse is not complicated. 3.343 0.790 1
4. Fishing operation in the wheelhouse is not complicated. 3.307 0.733 3
5. Wheelhouse space is suitable for placement of fishing instrument. 2.985 0.891 12
6. 1 work in a pleasant wheelhouse environment (temperature, humidity, noise, vibration, hull

movement, etc.).

7. The wheelhouse instrument are arranged so that person can move smoothly, so the movement line

is not complicated.

5. In the wheelhouse, navigation and fishing instrument are efficiently arranged, so the movement

line is not long.

9. Navigation and fishing instrument is installed for my height.
10. There is enough space for the my work (document work, etc.).

2.949 0.894 16

2.971 0.899 13

3.029 0.804 10

3.088 0.887 9
2.927 0.960 17

11. Natural lightings and lighting in the wheelhouse are suitable for tasks. 3.139 0.797 5
12. The light from the displays in the wheelhouse is suitable for night work. 3.117 0.823
13. The fore and side windows of the wheelhouse are suitable for watching surrounding waters. 3.124 0.808
14. The fore and side windows of the wheelhouse are suitable for watching the deck. 3.102 0.868
15. There is enough storage space for work. 2.766 0.816 18
16. Exhaust(ventilation) in the wheelhouse is smooth and well done. 3.015 0.795 11
17. The work equipment in the wheelhouse is provided so that it does not interfere with work. 2.956 0.830 15
18. The chair in the wheelhouse are well installed to suit my height. 2.971 0.776 13

S.D.: Standard Deviation.
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Table 3. Descriptive statistical analysis result of the captain's physical abnormalities

Question / Variable Mean S.D. Rank

1. When I work in the wheelhouse, 1 feel pain in my neck. 3.438 0.873 2
2. When I work in the wheelhouse, I feel pain in my shoulder. 3.394 0.926 4
3. When I work in the wheelhouse, I feel pain in my arms and wrists. 3.285 0.970 7
4. 1 feel pain in my legs when I work in the wheelhouse. 3.358 0.961 5
5. I feel pain in my spine when I work in the wheelhouse. 3.343 0.943 6
6. I feel pain in my back when I work in the wheelhouse. 3.190 0.936 10
7. 1 have a pain in the soles and ankles during working in the wheelhouse. 3.212 1.166 9
8. When I work in the wheelhouse, 1 quickly feel eye strain. 3.555 0.931 1
9. Working in the wheelhouse quickly feels full body fatigue. 3.423 1.034 3
10. Working in the wheelhouse quickly makes me sleepy. 3.285 0.915

11. When I work in the wheelhouse, I feel a change in weight. 3.036 0.927 11

S.D.: Standard Deviation.
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Table 4. Factor analysis and reliability analysis results for wheelhouse environment and physical abnormalities

. . Load Eigen Dispersion of
Classification Factor Item* factor value explanation Cronbach KMO
value
11 0.833
12 0.790
) 13 0.766
Work environment 0.745 9.555 29369 0.936
suitability
15 0.759
16 0.726
17 0.612
5 0.685
6 0.765
:K?frzlr?;ﬁet 7 0.633 0.893
Workspace layout 8 0.790 2.275 23.993 0.902
suitability
9 0.725
10 0.626
18 0.567
1 0.909
Manageability of 2 0.897 1223 19.149 0.918
task 3 0.823
4 0.804
1 0.810
2 0917
. . 3 0.920
Physical pain 6.391 37.094 0.914
4 0.621
_ 5 0.713
abrl:(})lr};rsllacl?tlies 6 0.580 0.867
7 0.706
8 0.870
Fatigue 9 0.865 1.384 33.585 0.873
10 0.708
11 0.617
KMO: Kaiser-Meyer-Olkin
*Refer to Table 2 (Wheelhouse environment) and Table 3 (Physical abnormalities) of Question / Variable.
7] o] B|9lon, ofo] tha] L WiEe] B4 R0 7 AEE B4
& alesto] AR Wm Wrskelh Al o]l A A BE 1] e dhA ) v G
oiek A w9l Al FFor gstelon, ‘% L=, W oelshr] 9 A= A JHolth
oA MRS ol b ol F5o] b 7} W 715 AR Table 5o, WA At A=
0.9200.% 7}” A YERTE = WA 291 e Table 6°] LR ALt
& gushon], wetel A Lot o) w2S Qo Wdel tie /1% B B4 AvkE A,
2] TP 087008 714 ww—ew, 2 a]l  AA BEo] 333590 1917 e, 1 e
of thst Ay EARS A 1891 37.094% U A 2891 Tl oIl o)A’ 33167, ‘uR%’ 33029 0 & LE}
33.585%% UEgT Haed é_li])\j, S e W CHTable 5). $FH, Table 604 Q1 71 AladatA HA
Cronbach k0] W5 06 o[40|T, 42217} 1o 77k AT Abwjwn, i 517 Aahdat Q5 B2 uA
b2 o) Aol =2 Zlow ek A3d2 =08158 3t Ay WAE dehglon
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Table 5. Descriptive statistical analysis results of factor variables

Factor variable Mean S.D. Rank
1. Work environment suitability 3.038 0.725 4
2. Workspace layout suitability 2.999 0.678 5
3. Manageability of work 3.316 0.661 2
4. Physical pain 3.335 0.782 1
5. Fatigue 3.302 0.814 3

S.D.: Standard Deviation.

Table 6. Results of correlation analysis between factors

Factor
Factor
1 2 3 4 5

1. Work environment suitability 1

2. Workspace layout suitability 0.815% 1

3. Manageability of work 0.498* 0.400* 1

4. Physical pain 0.273%* 0.190%* 0.029 1

5. Fatigue 0.168* 0.118 -0.098 0.689* 1

*: p<0.05.
(p<003), Q- 217 ATA W AT ki AT (A Bl vAE 9% 201 ek S7n g
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Table 7. Impact factor model summary of factors influencing body abnormalities (Physical pain) by manageability of work and work
environment suitability

Model R R2 Adj R2 S.E of estimate Durbin-Watson
1 0.300 0.090 0.076 0.751 1.540
Dependent variable: Physical pain.

Table 8. One-way ANOVA results of factors influencing body abnormalities (physical pain) by manageability of work and work
environment suitability

Model Sum of squares Degree of freedom Mean square F p-value
Regression 7.488 2 3.744 6.632 0.002
1 Residual 75.650 134 0.565
Total 83.139 136

Dependent variable: Physical pain.
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Table 9. Results of regression analysis of factors influencing physical abnormalities (physical pain) by work environment suitability

and manageability of work

lnngizrll;li:nt Unstandardized ~Coefficient [3 S.E Ci?;?;re(ijtzse% t p-value
(constant) 2.766 0.353 7.846 0.000
Work environment 0.371 0.102 0.345 3.625 0.000
suitability
Manageability of work -0.169 0.112 -0.143 -1.502 0.135
Dependent variable : Physical pain.
Qo] a5 KFoA A Llskiet. Ao wrteglek oink, 4 51 uiR] AR d o) A5
2)9] WA t gho] 3.625(p<0.05)F ¥ 2 Ak AN Ast Auh ARG} 15 oo R A thgaAlA
o] AR BFof QS vl G A0 wofEel o FAIZE Qo] 87 mEolA Alelstad]
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Table 10. Impact factor model summary of factors influencing body abnormalities (fatigue) by manageability of work and work environment

suitability

Model R R2 Adj R2

S.E. of estimate Durbin-Watson

1 0.269 0.072

0.058

0.789 1.462

Dependent variable: Fatigue.

Table 11. One-way ANOVA results of factors influencing body abnormalities (fatigue) by manageability of work and work environment

suitability
Model Sum of squares Degree of freedom Mean square F p-value
Regression 6.508 3.254 5.222 0.007
1 Residual 83.502 134 0.623
Total 90.009 136

Dependent variable: Fatigue.

Table 12. Results of regression analysis of factors influencing physical abnormalities (fatigue) by work environment suitability and

manageability of work

Independent Unstandardized Standardized
P Coefficient S.E Coefficients t p-value
variable B 3
(constant) 3.306 0.370 8.924 0.000
Work environment suitability 0.324 0.108 0.289 3.009 0.003
Manageability of work -0.298 0.118 -0.242 -2.521 0.013

Dependent variable: Fatigue.
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