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Abstract The fishing industry is important for food and economics in various countries. However, many
workers in the fishing industry experienced occupational injuries such as work-related musculoskeletal
disorders. Thus, situations and causes of occupational injuries in the fishing industry should be investigated for
preventing these injuries. The Japanese Ministry of Health, Labour and Welfare has been publishing case
reports of occupational injuries in various fields including the fishing industry. Investigation of these case
reports will contribute the prevention of occupational health; however, it is difficult to evaluate these case
reports since these reports consist of many text data with sentences. The text mining technique is an effective
method to investigate many texts. Therefore, the objective of this study is to investigate case reports of
occupational injuries in the Japanese fishing industry using the text mining technique. In this study, a total of
117 case reports of severe occupational injury that required more than 4 days of recuperation in 2017 were
investigated by text mining technique. The results showed several causes of occupational injuries such as loss
of balance, slipping on the ship, and hand or finger caught. These results indicate that improvements in
environments or strategies related to balance, slip, and operation using hands should be considered for
preventing occupational injuries in the fishing industry.
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1. INTRODUCTION

The fishing industry is necessary for food and economics in various countries [1-5]. Especially, the
fishing industry is important in island countries such as Japan [3-5]. In addition, the fishing industry
contributes to employment in many countries [2]. However, previous studies found that many
employees had occupational injuries including musculoskeletal disorders [6-8]. To prevent these
occupational injuries, details including the situation and cause of these injuries should be extracted.

Japanese Ministry of Health, Labour and Welfare has been publishing case reports of occupational
injuries in various fields including the fishing industry [9]. Table 1 shows examples of case reports
from the Japanese Ministry of Health, Labour and Welfare (Note that sentences have been translated
Japanese to English for this table). As shown in Table 1, these case reports explain situation and cause
of each occupational injury. These case reports might provide important information to prevent
occupational injuries in the near future.

Commonly, it is difficult to evaluate many case reports since these reports consist of many text data

with sentences. Previous reviews showed that text mining technique is suitable for big text data
analysis [10, 11]. In addition, text mining technique was used for investigations about occupational
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injuries in construction workers and caregivers [12, 13]. Thus, this paper uses text mining techniques
to analyze case reports of occupational injuries.

The objective of this study is to investigate case reports of occupational injuries in Japanese fishing
industry using by text mining technique. In addition, goal of this study is to extract effective
information that can be applied for prevention of occupational injuries among workers in the fishing
industry.

Table 1. Examples of case reports for occupational injuries [9].
(Note that sentences have been translated from Japanese to English for this table.)

Example Sentence in each report for occupational injury

1 “During the process of washing deck, worker slipped; and he hit his face on edge of ship.”

“Due to a sudden big wave, while removing the net on the ship, hand of worker was caught between

2 floating ball and ship. ”
3 “Worker fell down due to lack of balance when he boarded on the ship because ship was shook by
sudden wave.”
2. METHOD
2.1. Dataset

Case reports of occupational injuries provided from Japanese Ministry of Health, Labour and Welfare
[9] were used for dataset of this study. Total of 117 case reports (between 1/1/2017 to 12/31/2017)
related to the fishing industry (categorized by Japanese Ministry of Health, Labour and Welfare) were
extracted for this study. Occupational injuries of these case reports required more than 4 days of
recuperation for patients [9].

2.2. Software

The KH Coder [14] was used for text mining technique to analyze case reports. The KH Coder is
software that implemented using the R programming language and the MySQL [15, 16]. The KH
Coder is allowed to validify from third parties. Furthermore, the KH Coder was used for more than a
thousand academic papers. Therefore, the KH Coder was selected as suitable software for text mining
technique [15, 16].

2.3. Analysis

In this study, case reports were investigated by number of occurrences for each word, the
co-occurrence network, and the self-organizing map (SOM). The co-occurrence network presents
co-occurred words in each case report based on Jaccard coefficient [17]. Table 2 shows conditions for
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the co-occurrence network of this study. The SOM is a kind of artificial neural network; and the SOM
can be used as unsupervised machine learning technique for text mining [18, 19]. In the SOM, words
with similar reports are placed in closed distance. Table 3 shows conditions for the SOM of this study.

Table 2. Conditions of the co-occurrence network.

Specification/Parameter Status/Value
Number of occurrences for each word at least 5
Index for co-occurrence Jaccard coefficient
Threshold of Jaccard coefficient for mapping more than 0.2
Clusterin Ward method
g (Jaccard coefficient-based)

Table 3. Conditions of the SOM.

Specification/Parameter Status/Value
Number of occurrences for each word At least 5
Index for distance between words Euclidean distance
Clustering Euclidean distance-based
Neuron Hexagon
Number of nodes for each edge 20

3. RESULTS
3.1. Co-occurrence network

Figure 1 shows the co-occurrence network obtained from analysis for all case reports (Note that
words of this network have been translated from Japanese to English for this figure). Cluster
including “fall accidents”, “slip”, and “foot” indicates the possibility that fall accidents due to
slipping are descripted in case reports of occupational injuries. In addition, cluster including “wave”,
“balance”, and “lost” suggests the possibility that lack of balance due to wave is the cause of
occupational injury in the fishing industry. Furthermore, there are words related to injuries such as

“injured”, “injury”, “pain”, and “disconnect” in several cluster including “hand” or “finger”. These
clusters indicate that there are injuries on finger or hand in the fishing industry.

3.2. Self-organizing map (SOM)

Figure 2 shows the SOM obtained from analysis for all case reports. Table 4 shows the translated
words (from Japanese to English) of the SOM. Clusters of the SOM are shown by numbers in Figure
2 and Table 4. Cluster 1 and cluster 3 containing “fall accident”, “slip”, “wave”, “lost”, and “balance”
indicate that slipping or lack of balance due to wave are a cause of occupational injury. In addition,
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“fracture” in cluster 3 shows that fractures were caused by slipping and fall accidents. Cluster 7 and

cluster 8 containing “hand”, “finger” “rope”, “wire”, “net”, and “roller” suggest possibility that these

items are cause of injury on hands.
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Figure 1. Co-occurrence network.
(Clusters are shown in segmented area with different color.
These words have been translated from Japanese to English for this figure.)
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Figure 2. Self-organizing map (SOM).
(Clusters are shown in segmented area with different colors and numbers.
Translated English words of SOM are shown in Table 4.)
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Table 4. Translated words in the SOM (from Japanese to English).

Cluster
1 2 3 4 5 6 7 8
wave get out slip go back fall falling under injury
break car foot heading posture forklift disconnect end
lumbar hospital body cage receive wall wire right arm
balance knee left foot rise fishing boat driving load operation
fishing left wrist move engagement do ship body
ground
. - fishing
smashed right fracture depart thorn riding industry
fall . .
. fallen handling after deck fish net hand
accident
injured book crew confirm shake on ship be caught
ship steps step on enter net finger
fish cage pain into sea operate ring finger
Words
aquaculture strong be out left hand
get rising roller
come rope mistake
right foot insert scallop
sea right hand
get off drum
set roll
catch
fish
caught in
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4. DISCUSSION

The results of both the co-occurrence network and the SOM showed that loss of balance due to wave
and slipping caused fall accidents of fisherman. Fall accidents among fishermen have been reported
by previous study from more than 10 years ago [20, 21]; however, the results of this study shows that
these accident have not yet been improved. In addition, previous paper reported that various
environments such as stair, dock area, and sandwiched between two ships have risks of fall accidents
[22]. Furthermore, previous study indicated that posture and movement of workers should be
improved for preventing fall accidents based on ergonomics and biomechanics [23]. Therefore,
approaches for improvement of both environment and posture are necessary to prevent fall accidents
among fishermen.

The results of both the co-occurrence network and the SOM indicated that finger or hand of fishermen
be caught or smashed. These injuries have also been reported in previous studies [24, 25]; however,
there is possibility that these injuries have not been prevented recently. The results of this study
showed the possibility that injuries on finger or hand were caused by roller. Thus, future works should
focus on improvement of operation with roller for preventing hand or finger injuries.

In this study, case reports of occupational injuries in the fishing industry were investigated by text
mining technique. The results showed that occupational injuries among fishermen were caused by
loss of balance due to wave, slipping, and operation using hand or finger. These findings of this study
will contribute to prevent occupational injury among fishermen in near future.

The limitation of this study is that case reports were limited in fatal injuries such as fracture (required
more than 4 days of recuperation). In the future works, other various injuries including non-fatal
injuries should also be investigated and prevented for the fishing industry. For example, lower back
pain due to heavy lifting and awkward postures is a kind of major occupational injury of the
fishermen [26, 27]. Furthermore, the other limitation is that this study focused on only case reports for
1 years; thus, longitudinal investigations will be required for understanding trend of occupational
injuries in the fishing industry. The text mining techniques were used in latest longitudinal
investigations [28, 29]. In addition, previous study showed recommendation of several conditions for
the text mining technique such as corpus size and document length [30]. In the future works,
longitudinal investigations for occupational injuries among fishermen will be conducted based on
these previous studies [28-30].

5. CONCLUSION

In this study, case reports of occupational injuries in the fishing industry were investigated by text
mining technique. The results of text mining provided detail and situations of these injuries.
Occupational injuries among fishermen were caused by loss of balance due to wave, slipping, and
operation using hand or finger. These findings will contribute to prevent occupational injury among
fishermen. In the future works, case reports of occupational injuries will be investigated
longitudinally for several years. In addition, non-fatal injuries might be considered for occupational
health.

36



[ETI Transactions on Ergonomucs and Safety

http://ieti.net/TES

2022, Volume 6, Issue 2, 31-38, DOI: 10.6722/TES.202212_6(2).0004.
References

[1] Kildow J. T. and Mcllgorm A., 2010, The importance of estimating the contribution of the oceans to
national economies, Marine Policy, 34, pp.367-74.

[2] Teh L. C. and Sumaila U. R., 2013, Contribution of marine fisheries to worldwide employment, Fish and

Fisheries, 14, pp. 77-88.

[3] Gillett R. and Lightfoot C., 2001, The contribution of fisheries to the economies of Pacific Island countries,
In The Forum Fisheries Agency and the World Bank, Asian Development Bank, Washington DC.

[4] Tull M.,1993, The development of the Australian fishing industry: a preliminary survey, International

Journal of Maritime History, 5, pp. 95-126.

[5] Haward M. and Bergin A., 2001, The political economy of Japanese distant water tuna fisheries, Marine
Policy, 25, pp. 91-101.

[6] Alvarez C. E., Zhang B., Sandoval S. T. and Pedro M., 2016, Using ergonomic digital human modeling in
evaluation of workplace design and prevention of work-related musculoskeletal disorders aboard small
fishing vessels, Human Factors and Ergonomics in Manufacturing & Service Industries, 26, pp. 463-72.

[7] Dabholkar T. A., Nakhawa P. and Yardi S., 2014, Common musculoskeletal problem experienced by
fishing industry workers, Indian journal of occupational and environmental medicine, 18(2), p.48-51.

[8] Tharmin Y., Pasinringi S., Darwis A. M. and Putra I. S., 2021, Relation of body mass index and work
posture to musculoskeletal disorders among fishermen, Gaceta Sanitaria, 35, pp.S79-S82.

[9] MINISTRY OF HEALTH, LABOUR AND WELFARE., 2017, Occupational Injury (Death or more than 4
Days recuperation) Database. Available at https://anzeninfo.mhlw.go.jp/anzen_pgm/SHISYO_FND.aspx.
(in Japanese)

[10] Gaikwad S. V., Chaugule A. and Patil P., 2014, Text mining methods and techniques, International

Journal of Computer Applications, 85, pp.42-45.

[11] Hotho A., Nirnberger A. and Paab G., 2005, A brief survey of text mining, In Ldv Forum, 20, pp.19-62.
Citeseer.

[12] Zhang F., Fleyeh H., Wang X. and Lu M., 2019, Construction site accident analysis using text mining and
natural language processing techniques, Automation in Construction, 99, pp.238-248.

[13] Kitagawa K., Nagasaki T., Nakano S., Hida M., Okamatsu S. and Wada C., 2021, Analysis of
Occupational Injury Reports Related to Patient Care Activities Using Text Mining Technique, APCMBE
2020, 82, pp.153-158.

[14] Higuchi K., 2021, KH Coder, Free software for Content Analysis or Text Mining, Available at
https://khcoder.net/en/.

[15] Higuchi K., 2016, A two-step approach to quantitative content analysis: KH Coder tutorial using Anne of
Green Gables (Part 1), Ritsumeikan Social Science Review, 52, pp.77-91.

[16] Higuchi K., 2017, A Two-Step Approach to Quantitative Content Analysis: KH Coder Tutorial Using
Anne of Green Gables (Part 1), Ritsumeikan Social Science Review, 53, pp.137-147.

[17] Niwattanakul S., Singthongchai J., Naenudorn E. and Wanapu S., 2013, Using of Jaccard coefficient for
keywords similarity, Proceedings of the international multiconference of engineers and computer
scientists, 1, pp.380-384.

[18] Ding Y. and Fu X., 2012, The research of text mining based on self-organizing maps, Procedia
Engineering, 29, pp.537-541.

[19] Janasik N., Honkela T. and Bruun H., 2009, Text mining in qualitative research: Application of an
unsupervised learning method, Organizational Research Methods, 12, pp.436—460.

[20] Jensen O. C., 2000, Non-fatal occupational fall and slip injuries among commercial fishermen analyzed
by use of the NOMESCO injury registration system, American journal of industrial medicine, 37,
pp.637-644.

37



[ETI Transactions on Ergonomucs and Safety

http://ieti.net/TES

2022, Volume 6, Issue 2, 31-38, DOI: 10.6722/TES.202212_6(2).0004.

[21] Jensen O. C., Sorensen J. F. L., Canals M. L., Hu Y., Nikolic N. and Mozer A. A., 2005, Non-fatal
occupational injuries related to slips, trips and falls in seafaring, American journal of industrial medicine,
47, pp.161-171.

[22] Widajati N. and Martiana T., 2018, Occupational Accident Prevention and Efforts of Safety Behavior
Implementation in Ship Inspector Officers of KKP Class I, Surabaya, KnE Life Sciences, 4, pp.635-643.

[23] Chang W.R., Leclercq S., Lockhart T. E. and Haslam R., 2016, State of science: occupational slips, trips
and falls on the same level, Ergonomics, 59, pp.861-883.

[24] Norrish A. E. and Cryer P. C., 1990, Work related injury in New Zealand commercial fishermen,
Occupational and Environmental Medicine, 47, 726-732.

[25] Mitchell R. J. and Lystad R. P., 2019, Occupational injury and disease in the Australian aquaculture
industry, Marine Policy, 99, pp.216-222.

[26] Muller J. D. S., da Silva E. M. and Franco R. R., 2022, Prevalence of Musculoskeletal Disorders and
Self-Reported Pain in Artisanal Fishermen from a Traditional Community in Todos-0s-Santos Bay, Bahia,
Brazil, International Journal of Environmental Research and Public Health, 19(2), 908.

[27] Kucera K. L., Loomis D., Lipscomb H. J., Marshall S. W., Mirka G. A. and Daniels J. L., 2009,
Ergonomic risk factors for low back pain in North Carolina crab pot and gill net commercial fishermen,
American journal of industrial medicine, 52, pp.311-321.

[28] Huang Y., Liu H., Zhang L., Li S., WangW., Ren Z., Zhou Z. and Ma X., 2021. The psychological and
behavioral patterns of online psychological help-seekers before and during Covid-19 pandemic: a text
mining-based longitudinal ecological study, International journal of environmental research and public
health, 18(21), p.11525.

[29] Zheng C., Xue J., Sun Y. and Zhu T., 2021. Public Opinions and Concerns Regarding the Canadian Prime
Minister’s Daily COVID-19 Briefing: Longitudinal Study of YouTube Comments Using Machine
Learning Techniques, Journal of medical Internet research, 23, p.e23957.

[30] Hickman L., Thapa S., Tay L., Cao M. and Srinivasan P., 2022. Text preprocessing for text mining in
organizational research: Review and recommendations, Organizational Research Methods, 25,
pp.114-146.

38



	Kodai Kitagawa1, a
	1 Mechanical and Medical Engineering Course, Department of Industrial Systems Engineering,  National Institute of Technology, Hachinohe College, Hachinohe, Japan
	akitagawakitagawa156@gmail.com

