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摘要

本次行程主要為參加「2015年第19屆國際人因工程研討會」，會議期間發表本所有關人因工程有關滑跌倒研究之論文「The Cases Study of Occupational Falling and Slipping Incidents 」，主要依據勞保資料庫資料，分析我國2007年到2012年間總計35024筆有關滑跌倒勞保給付申請案發生原因及行業分佈，並進行抽樣以進一步探討發生經過，並分析其原因，以擬訂滑跌倒的預防策略。本研究發現因跌倒而申請勞保給付的行業別為製造業、營造業、批發及零售業發、住宿餐飲業等行業。分析1797個跌倒個案發生經歷顯示，跌倒包含的滑倒、跌倒、絆倒3種型態中，滑倒、跌倒與絆倒之案件比例約為3.3：5：0.7。在滑倒事故中，有67.7%是由不安全環境所造成，其中又以地面有水、油漬而造成地面濕滑（40.1%）是造成滑倒事故的主要因素；跌倒事故則有81.4%是因為不安全行為所造成，其中又以不當步態(40.8%)及不當動作(29.5%)是造成跌倒的要素。
本次大會於8月9日至14日止為期6天，會議期間共計有超過來自全世界各個地區超過1000位、分別來自歐洲、北美洲、南美洲、亞洲等地的20個以上國家的專家學者，參加本次的盛會；會中來自全世界的專家學者分別在200個會議議程中發表了超過1000篇以上的論文與專題演講，國際人因工程學會IEA是各國人因工程學會所組成的機構，是國際上對於人因工程研究最有影響力的組織。IEA每三年在世界各地辦一次國際研討會，也是國際人因工程學界最主要的會議。本次會議也是清華大學工業工程系王明揚教授擔任IEA理事長的最後一次會議，本次研討會結束後就由此次大會選出的新任理事長日本人因工程學會的Dr. Yushi Fujita擔任，我國人因工程學界也有王明揚教授、紀佳芬教授、林久翔教授、陳協慶教授、林彥輝教授、吳欣潔教授、陸軍官校教師等等20餘名教授學生參加本次會議。

本次大會主題「reaching out」是將人因工程融入與落實，讓人因工程無處不在。就研討會整體而言，90%以上的議題都與工作有相關，肌肉骨骼傷病議題仍然是最主要的研究議題大約佔了10%的發表論文篇數，其次為工作相關的人因工程設計、健康照護工作的人因工程、滑跌倒研究、中高齡人因工程、人體計測研究、交通運輸人因工程等，是本次大會論文發表的主要研究議題，這些研究議題影響層面涵括了一般使用者與職場工作者，對於本所未來的研究方向規劃，具有參考價值。

關鍵字：國際研討會、肌肉骨骼傷病、人因工程
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1、 目的

本次行程主要為參加「2015年第19屆國際人因工程研討會」，會議期間發表本所人因工程有關滑跌倒研究之論文「The Cases Study of Occupational Falling and Slipping Incidents」，透過論文發表，可以讓世界各國人因工程領域相關研究人員瞭解到台灣之研究能量與水準，經由國際性活動的參與，除可收集各國在人因工程領域主要的研究議題外，亦可增加本所在國際上的能見度，讓更多世界各國人因工程領域研究人員，了解台灣在人因工程領域上的研究成果。

2、 參加會議過程
國際人因工程學會(International Ergonomics Association,IEA)是各國人因工程學會所組成的機構，也是國際上對於人因工程研究最有影響力的組織。IEA每三年在世界各地辦一次國際研討會，這也是國際人因工程學界最主要的研討會議，每一次依其主辦單位與召集人不同，在全世界各不同國家舉辦。本次大會是由澳大利亞人因工程學會(The Human Factors and Ergonomics Society of Australia ,HFESA ) 及紐西蘭人因工程學會( the Human Factors and Ergonomics Society of New Zealand ,HFESNZ) 聯合主辦。這次的研討會也是我國清華大學工業工程系王明揚教授擔任國際人因工程學會理事長任內的最後一次國際型會議。本次研討會結束後，國際人因工程學會就由此次大會期間新選出的新任理事長，日本人因工程學會的Dr. Yushi Fujita擔任，新任的理事長與我國人因工程學界，有相當友好的關係。
本次大會的主題是「reaching out」是有將人因工程融入生活與工作中，與落實與實踐，推廣與應用，讓人因工程的概念與設計無處不在，增進人們的生活福祉與工作效率。本次研討會於8月9日至8月14日止為期6天，會議期間共計有超過來自全世界各個地區超過1000位、分別來自歐洲、北美洲、南美洲、亞洲等地的20個以上國家的專家學者，參加本次的盛會。我國人因工程學界也有紀嘉芬教授、林久祥教授、陳協慶教授、林彥輝教授、吳欣潔教授、洪濰憲教授、盧士一教授、林瑞峰教授、劉正禮教授、李政隆教授、陸軍官校教師等等20餘名教授學生參加本次會議。
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圖1　我國參與會議的老師
本次國際人因工程研討會每天早上都有安排1~2場專題演講，提供大會選出近來國際間特別重視的人因工程議，題講題包含Is too much sitting a health hazard?  、Reaching out to the people on their uplift and wellbeing through appropriate ergonomic design intervention on the backdrop of education, technology, communication and culture 、 Safety-related human factors issues in self-driving cars 、 Reaching out - Occupational Gerontology 、Healthcare Ergonomics: Reaching out into all areas of Clinical Practice (or Touching and Analyzing the Elephant) 等等。其中，我對於第1天的開幕典禮後緊跟著的第1篇專題演講" Is too much sitting a health hazard?"最有興趣，這也是剛好目前我們已經納入下一階段或明年度規劃的研究主題，也正積極收集相關資料規劃研究中。久坐的問題或者室說辦公室的人因工成問題，也是目前職業安全衛生法修法要求事業單位應實施人因性危害預防計畫，預防重複性肌肉骨骼傷病工作中，其中尚待進一步解決技術問題的其中一項”長時間靜態姿勢監測、評估技術與改善建議”之中的久坐作業評估問題。尤其，當我國已經由製造型工業型態的就業模式，逐漸發展為以服務業的服務技術模式，服務業人口高達415萬人以上，勞工在辦公室中的作業人口大增，不論是文書、儀器操作、檢測或是服務性的工作，坐姿作業人數非常的多，我們一般評估現場動態性作業的人因工程評估工具，有其應用上的限制，及評估結果應用上的不適用性，這個專題演講給我們在規劃上提供不少的思維訊息，有助於研究案的構思設計。這個專題演講是由墨爾本一個著名的醫學性對於心臟跟糖尿病的研究機構 Baker IDI Heart and Diabetes Institute 的Professor David Dunstan 進行演講。他主張長時間的坐姿作業，人會因為缺乏活動，可能會深深潛藏著嚴重的癌症、糖尿病、新血管疾病等公共衛生健康問題風險。他們認為長時間坐著，可能和人的糖尿病、心臟血管疾病、心因性造成的死亡、肌肉骨骼疾病、慢性的腎臟疾病、結腸癌症、重量增加造成的肥胖症、新陳代謝症候群、新陳代謝異常等等健康議題有關係。這個研究他們包含了量測、建立實驗機制、介入改善的3個部分內容。研究發現，長時間坐著沒有站起來特別有害，可能會有高的腰圍、高血酯、高血糖的現象。而且發現每20分鐘有站起來走2分鐘活動的人，血漿中血糖濃度會較低24%以上。而且其他的心血管、慢性疾病、代謝症候群等也都會獲得明顯改善。因此他們建議每天應該要將坐姿作業8小時，改為坐著4小時作業、站著4小時作業，而且每30分鐘更換坐、站姿勢，這樣血漿中血糖濃度會較低11%以上，改善幅度會隨著作業改變而繼續降低血漿中血糖濃度。研究團隊認為，太多的職業性坐姿工作是不安全的，”Time for doctors to get chatting with patients”。投影片截錄如圖２。
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	專題投影片—坐太久會有問題
	專題投影片—久坐有很多健康危害
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	專題投影片—久坐危害研究證據
	專題投影片—介入改善有效性
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	專題投影片—血糖改善成果
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圖２　專題演講投影片截錄
國際人因工程學會IEA每三年在世界各地辦理一次的國際研討會，是國際人因工程學界最主要的會議，目的在提供一個國際交流的平台，推廣與交流在人因工程的一般性理論、非應用與應用領域的研究資訊，包含在工作場所設計、作業設計、人體工學、認知人因工程、社會組織人因工程、健康照護人因工程、滑跌倒危害、使用者分析、兩性工作健康、肌肉骨骼傷病之風險評估與管理、肌肉骨骼傷病案例分析、肌肉骨骼傷病分析技術、運輸人因工程、高齡人因工程設計等領域的資訊，可謂非常全面性，藉此可以獲得全世界在人因工程各分支領域的最新研究現況，對於現在研究工作的調整及未來的研究規劃有很大的幫助。
會議期間發表本所有關人因工程有關滑跌倒研究之論文「The Cases Study of Occupational Falling and Slipping Incidents」（如附件），主要在探討台灣地區96年到102年1月到6月間總計35024筆申請勞保職業災害給付案件的分析，分析結果顯示，其中死亡給付有82件、失能給付有878件，而傷病給付有34064件。滑跌倒而申請勞保給付的前五大行業別為製造業、營造業、批發及零售業發、住宿餐飲及其他服務業等行業。滑跌倒受傷部位主要是足、手、膝、背等部位，足、膝與腕等三個部位則是發生失能的主要部位，頭部受傷是造成死亡事件的主要原因。本案並從中抽樣1797份滑跌倒個案申請書，分析發生經過，發現滑倒、跌倒與絆倒之比例約為3.3：5：0.7。且在滑倒事故中，有67.73%是由不安全環境所造成，且不安全環境中又是以地面有水、油漬而造成地面濕滑（40.08%）是造成滑倒事故的主要因素；跌倒事故則有81.42%是因為不安全行為所造成，其中又以不當步態(40.77%)及不當動作(29.51%)是造成跌倒的要素；絆倒事件幾乎是由不安全環境中的地上異物所造成(97.87%)。
本所的研究分析顯示，不安全環境是造成滑跌倒事故最主要因素，其中又以地面因油漬或是積水造成地面濕滑是滑倒的主要原因。其次則是不安全行為中的不當步態與不當動作，造成的滑跌倒事故。地板的清理是防止滑跌倒最根本而重要的工作。不安全行為之預防措施，應對勞工實施教育訓練及宣導，人工物料搬運工作應經該適當的設計與管理。所有預防跌滑倒有關的措施都應該定期檢討並改進。
在大會期間，除了每天上午都有安排專題演講外，然後接著安排至少2場次以上的論文發表會議(Session)直到下午5點以後截止一天的會議，各個發表場次並區分為不同的論文主題，分別在十多個會議室同步辦理論文發表。每場會議(Session)的論文發表都會依照其主題分類約有6篇的論文報告，每一篇進行15分鐘口頭報告跟討論。每一位參加者，可以依照其興趣與需要，選擇不同的論文發表會議與主題參與，因此常常會有跑場的情形。同時在大廳也有數十篇不同海報論文發表，以及書籍、手冊與儀器設備展覽。因此，本次的大會規模不論就舉辦的場地規模、論文發表的數量與參與的專家、學者、學生非常多，場面相當的盛大熱鬧。雖然大會並沒有公布實際參與的人數，但是從參與論文發表各場次觀察與大會資料來看，來自全世界的專家學者分別在200個會議議程中發表了超過1000篇以上的論文與專題演講，參與者則應該超過1000人以上，研討會會場如圖3所示。
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圖３研討會會場
3、 心得及建議

就本次參與國際研討會議的心得，發現隨著國際社會的發展與醫學的進步，肌肉骨骼傷病相關的研究是一個非常被高度重視的議題，不論是有關肌肉骨骼傷病的工作場所設計、作業設計、評估方法、工作的體能需求、個案分析、風險評估管理、恢復工作等等，題目上直接間接掛上ＭＳＤ（Musculoskeletal disorders）的發表論文就高達１００篇，其次是關於健康照護（Healthcare Ergonomic）的論文也有８０篇以上，有關人因工程工作場所的人因工程設計、滑跌倒的相關研究也都有４０篇以上，運輸安全的人因工程（Transport Ergonomic and Human Factors）相關研究議題則有３５篇以上，這些是前5大主題。其他像是高齡人因工程、人體計測實施與應用也分別都有１５篇以上；另外對於安全與健康、工作活動設計、組織的設計與管理、組織與社會因素等等議題，在本次的大會裡也有較多的論文發表，而這些國際間最新的研究趨勢，可以提供給我們最為未來研究規劃的參考。
在大會期間藉由各場次的論文發表會議，也與國內外專家就本所研究交換心得，也和美國ＮＩＯＳＨ及Liberty Muturl 利寶國際保險有限公司研究人員交換了人體計測、人因工程法案、滑跌倒最新研究的相關議題的建議。研究分析本次大會所發表的論文，發現其中肌肉骨骼傷病、健康照護人因工程、工作場所設計人因工程、滑跌倒研究、交通運輸人因工程的研究等是５個論文發表最多的主題，如果以今年大會論文發表的資訊與我國現今的環境來看，我國立法強制事業單位執行人因工程預防工作，用以預防重複性職業肌肉骨骼傷病，並成為目前全世界唯一單獨立法納入強制性執行人因工程預防的國家，與世界潮流趨勢應該是一致的。但是人因工程應用的範圍稍嫌狹隘，並未在生活及工作的各個方面應用推廣，對於生產、製造、生活品質的提升，稍嫌貢獻不足。我們應該繼續努力，就如本次大會的主題「reaching out」一樣，將人因工程融入與落實，讓人因工程無處不在。從工作的作業規劃設計及工作環境的規劃設計階段，就應該要納入人因工程設計的理念，得到最大的成效及最低的投資成本。減少從既有的作業中才去進行人因工程預防，越晚才考量人因工程所要付出的資源與所獲得的成效太差，雖然是現實所趨，但恐怕是較為不經濟的作法。
其次我國已經快速的邁向高齡化，這些歐美先進國家的高齡化問題及衍生問題，恐怕相較於我們也不會差的太多，這次論文的前４大主題：肌肉骨骼傷病、健康照護人因工程、工作場所設計人因工程、滑跌倒研究等，細看其研究內容議題，其實許多都隱含了解決中高齡人口的相關問題，肌肉骨骼傷病與人的老化更尤其相關，因此高齡勞動人口的人因工程問題，在專題演中也有一個題目Reaching out - Occupational Gerontology去討論。值得我們特別關注的是，大部分的討論都認為，如果我們適當的進行設計規畫，延緩老年人太早退出職場、依賴他人、失去工作/生活能力等等情形，使高齡者在職場中適任於所擔任的工作，結合其豐富的工作經驗，除有利於製造生產，更可以解決部分就業安置與部分的安養問題。從這次研討會來看，更在一次顯示肌肉骨骼傷病的相關問題的研究，不論是在日常生活或是職場中，都是近年來也都是各國關注的主要議題，如何強化評估技術，提供預防策略與建議，降低肌肉骨骼傷病，良好的工作場所設計及作業設計，以促進勞工健康，與減少職災給付，一直是各國重要的預防工作。而這些相關資訊，可將其與本所現行發展中之人因工程相關研究相結合，並於本所日後召開人因工程領域專家會議時，提供給與會專家參考，配合本所現在與未來任務規劃，擘劃本所未來人因工程之優先研究議題與方向，除與國際研究趨勢接軌以外，且能協助勞工改善作業環境、增進績效與避免人因工程危害的發生。再者因應國家未來發展趨勢及本所之未來發展，未來有關人因工程的研究發展部分，我們特別關注的議題包括(1)肌肉骨骼傷害流行病學證據、危害因子評估技術與風險評估管理，(2)健康照護的人因工程研究，(3)高齡勞工在職場的人因工程設計問題等。

除會議期間以外，我也瞭解到澳洲的工時每週只有３８小時，同時也是一個人工極為缺乏的國家，對於重體力、辛苦的工作勞力極為短缺，即使在現在利用旅遊度假打工、新移民工作的方式吸引了大量的外來人口，依然是人力緊缺。據該地人員表示，他們這種耗費體力工作的勞工時薪（農業採摘、營建修繕等）可以高達１９元澳幣（相當於接近新台幣５００元），一天工作下來，收入相當可觀，年薪達到７～８萬以上並不困難，常常比一般的辦公室人員年薪４～５萬要來的好很多。在澳洲墨爾本開會期間，發現他們人員作業時都會記得帶上防護具保護自己（圖４）。也偶遇該市環保清潔人員進行清理都市垃圾作業，發現他們透過事先的規劃，讓機械輔助作業變得可行（圖５），大大的降低了清潔人員的工作負荷，值得作為我國現在環保清潔人員面臨的問題（已有數個案例），避免搬運廚餘、環保回收物而造成上肢傷病的可能（腕隧道症候群、肌腱炎及旋轉肌袖癥狀等）。
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	在市場示範如何利用液態氮製做冰淇淋會帶上手套、眼鏡跟口罩
	噴畫人員會在室外空間，帶上濾毒罐式面具


圖４　一般人員工作配戴防護具情形
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	工作人員將車子拉出，垃圾車直接將附輪式垃圾子車勾掛，倒入壓縮垃圾車中，不需要人搬上車
	垃圾車上的掛勾可以直接將附輪式垃圾子車勾掛

	[image: image17.jpg]


 [image: image18.png]



	[image: image19.jpg]




	路邊的附輪式垃圾子車垃圾桶

	環保清潔人員用掃街車作業


圖５環保清潔人員利用機械輔助作業
4、 攜回資料名稱及內容

大會手冊、本次研討會論文集電子檔資料。

附錄一　　本所發表之論文
The Cases Study of Occupational Falling and Slipping Incidents
Ching Chung Chena, Liwen Liub, Kai Way Lic, Chih-Yong Chenb
a Department of Information Management, Hsing Wu University, New Taipei City, Taiwan; b Institute of Labor, Occupational Safety and Health, Ministry of Labor , New Taipei City, Taiwan,  c Department of Industrial Management, Chung Hua University, Hsin-Chu, Taiwan ; 
Slipping and falling happen all the time no matter on workplace, home or public areas and be considered as very important factors cause civilian casualties and injuries. Slipping and falling not only induces huge losses and threats to everyday life, but also begets occupation safety problems. Each year there are over 5,000 workers claimed the occupation injury payments of labor insurance due to falling and slipping in Taiwan.  The material of shoes and floors, the roughness, shoe sole condition, contamination, and the gradient of ramps all affect the coefficient of friction (COF) significantly.  All those studies explored the relationship between factors and floor slip resistance though all kinds of experiments.  The study discusses the reasons of falling and slipping incidents by studying the cases of falling and slipping are rare. Therefore, this study classified the applications for occupation injury payments of labor insurance to analyze the reasons causing falling and slipping incidents. The results demonstrate that fall accidents include slip, trip and fall. Among the 1,797 slipping cases, the ratio for slip, fall, and trip were 3.3:5:0.7. Sixty seven percent of the slipping cases were attributed to unsafe environment, whereas 40.1% of those cases were associated with floor contaminated with water or grease. Most (81.4%) of the fall cases were attributed to unsafe behaviour. The inappropriate gait patterns (40.8%) were next and the next inappropriate movements (29.5%) as the main reasons for falling. Almost all (97.9%) tripping cases were caused by objects on the floor. Unsafe environments are the leading causes of slip/fall incidences. Water and/or oil contamination were common unsafe environments. The next is the inappropriate gait and movement which comprise unsafe behaviors and the next unsafe equipment and tools.

Keywords: slip, fall, risk of incidence, factor of hazard 

1. Introduction
Slip, trip and fall happens all the time during daily life and work places.  Leamon &Murphy (1995) and Courtney et al. (2010) indicated that the slipping, tripping and falling inside the work places causes very serious occupational safety problems.  There are over 42,000 workers injured from the falling accidents annually in Canada.  About 17% of the ‘time-loss injuries’ were accepted by workers’ compensation boards or commissions across Canada (Association of Workers’ Compensation Boards of Canada, 2011).  The statistics demonstrated that the slips and trips bring around 66% of falls happen on the same level.  Only 34% of falls are from height.
According to Federal Institute for Occupational Safety and Health (BAuA, 2014), There were over 20% of occupational incidents caused by falling which produced 300 million euro dollars insurance benefits as well as 8 billion euro dollars losses.  Slip and fall accounted for a third of occupational incidents in British which cause more than 5 million Pounds direct and indirect costs and 80 billion Pounds (Health and Safety Executive, 2014a).  The reports of Liberty Mutual indicated that in USA almost 60 billion US dollar losses due to the occupation injuries and falls on same level which is ranked at 2nd place of all occupational incident.  Falls on same level are 15.4% of all occupational incidents and cost 9.19 billion USD.  Slip or trip without fall is ranked at 7th of all occupational incidents which take 3.6% of all occupational incidents and cost 2.17 billion USD (Liberty Mutual, 2014).
The survey published by Institute of Occupational Safety and Health (2013) showed 32.55% of employees and 35.91% of employers identified that slip and fall were the most common factors of potential hazard encountered at work places in 2013.  According to the Labor Inspection Annual Report, fallings were more than 15% and ranking at the top three of all occupational incidents during 2009 to 2013.
Leamon &Murphy (1995) pointed out that slips, trips and falls could produce dramatic losses to enterprises and society.  They also indicated that two third of falling or tripping were resulting from slipping.  Lack of friction between shoes and floors which could be measured by Coefficient of Friction (COF) is the main reason incurred falls.  Therefore, COF is the most important environment factor influencing the risk of fall (Institute of Labor, Occupational Safety and Health, 2011).  Chang (2002) had proofed that COF is the main criteria to measure the degree of slippery between shoes and floor; the lower the COF, the slipperier. 
Tenetti (2003) described that lack of lighting and wet floors were the common environment factors result in falling incidents.  Health and Safety Executive (HSE, 2014b) pointed out that the factors potentially cause falls including environment, floor material, cleaning, contamination, footwear, behavior and use.  The factors influencing COF include floor material, floor roughness, liquid and solid floor contaminations, shoe sole grooves, and the equipment used to measure COF (Chang and Matz, 2001; Chang, 2002 and Liu et al, 2010).  XieWu et al (2008) showed that the main reasons caused slip and fall were the floor covered by detergent or polished, lack of light, rough surfaces, poor footwear abrasion resistance, and personal behavior.
The statistics of Bureau of Labor Insurance showed there are total 32,664 cases paid in Taiwan due to fall incidents during 2008 to 2013.  Among those cases, there are 84 cases of death payments, 824 cases of disability payments and 31,756 cases of injury payments.  The total occupational insurance payment due to falling and slipping incidents were over 1.5 billion New Taiwanese dollars (NTD).  On average, the number of applying occupational insurance benefit payments due to falling and slipping were over 5,000 cases and the costs were over 200 million NTD annually.  Therefore, fall and slip could be count as the most dangerous incidents influencing the safety of Taiwanese workers.  However, from the official statistics, the details about how the fall and slip incidents happened had not been described and the reasons really causing those occupational incidents could not be identified.  Tuominen and Saari (1982) indicated that understanding deeply the reasons resulted in occupational accidents could be the bases to prevent the incidents.  Maynard and Brogmus (2006) also pointed out that slip accidents were not caused by carelessness and the real dangerous factors should be analyzed and identified. By identifying the reasons of slip/fall clearly, the risks of fall/slip incidents could be reduced.  If the situations incurring incidents could be analyzed, the strategies to prevent those injuries should be set and further build a guideline to decrease the risk of falling and slipping.  Therefore, this study analyzed the insurance application record of falling and slipping injuries to learn the ratio of slipping, tripping and falling incidents as well as the reasons causing those incidents.
2. The Method
The Taiwan government established its labor insurance program to be the first compulsory social insurance program.  The labor insurance offered cash benefits include: maternity, injury or sickness, disability, old-age and death benefits.  The occupational injuries/sickness represents the incidents caused by the processes or activities of executing jobs.  To apply the insurance benefit payment, the labors need to fill application forms and Bureau of Labor Insurance issues the payments according to the hospital prescriptions and brief reports filed by labors.  All those application forms have not been analyzed before, therefore, the study collect data of insurance benefits applications respect to falling incidents to find out the reasons and processes of falling incidents.  There are total 1,797 cases analyzed including 1,395 injury/sickness benefit cases, 345 disability benefit cases and 57 death benefit cases manually.
3. The Results
The falling cases of applying Labor Injury Benefit were used to analyze the processes and reasons of falling and slipping accidents.  The incidents of fall, trip and slip were classified into three categories according to the processes of the incidents labors reported.  Slip is defined as a human slide foreword with the body lean backward because of lacking friction.  Trip is defined as a human’s body loss balance and band forward without foot moving while stepped on or tripped by some objects.  Fall is defined as a human’s body loss balance, become unstable and fall on a same level.  The cases could be classified into any category will be sorted as others.
Table 1 shows the ratios of different type of benefit paid due to slip, fall and trip.  There were 44.35% of falling, 22.90% of slipping and 7.83% of tripping applied disability benefits.  Within the data of death benefits, there were 63.16% caused by falling, 8.77% caused by slipping and 7.02% caused by tripping.  There were 36.85%、52.04% and7.89% of injury/sickness benefit payments separately classified into slipping, falling and tripping categories.  In total, the ratio for slip and fall is 3.3 : 5.
Tabel 1. Labor Insurance Payment in Taiwan during 2008-2013
	Category
	Type of labor insurance benefit payment applied

	
	Disability Benefit (%)
	Death Benefit (%)
	Injury/Sickness Benefit(%)
	Total(%)

	Slip
	22.90
	8.77
	36.85
	33.28

	Fall
	44.35
	63.16
	52.04
	50.90

	Trip
	7.83
	7.02
	7.89
	7.85

	Others
	24.92
	21.05
	3.23
	7.97

	Total
	100
	100
	100
	100


Table 2 demonstrates the reasons of different category incidents.  There were 48.99% of occupational incidents applied the disability benefit resulted in unsafe behaviors.  Most of the unsafe behavior happened because of caring heavy materials or facing some emergency situations which changed the regular speeds of steps.  The unsafe behaviors also include that the standard procedures to go up and down machines or cross over platforms did not be followed as well as the right equipment or procedures did not be adopted to reach an objects or operate a machine.  Due to the unsafe behavior, the body might extend or move too much.  There were 23.77% of disable incidents are happened because of the floors contaminated by oil, water or other solid contaminations.  About the death benefit payments, there were 49.12% caused by unsafe behavior and 14.04% caused by unsafe environment.  There were 50.97% of injury/sickness benefits paid due to unsafe behavior and 38.56% of those incidents caused by unsafe environment.
Table 2. The Reasons of Occupational Incidents obtain Labor Insurance Benefit Payments during 2008-2013

	Reason
	Disability Benefit (%)
	Death Benefit (%)
	Injury/Sickness Benefit(%)
	Total(%)

	Unsafe behavior 
(including inappropriate gait patterns and inappropriate movement)
	48.99
	49.12
	50.97
	50.53

	Unsafe equipment or tools
	2.90
	7.02
	2.80
	2.95

	Unsafe environment 
(including wet floor, contaminated floor)
	23.77
	14.04
	38.56
	35.95

	Unknown
	16.52
	21.05
	6.59
	8.96

	External Objects
	-
	3.51
	-
	0.11

	others
	6.96
	-
	-
	1.34

	Personal factors
	0.87
	5.26
	1.08
	1.17

	Total
	100
	100
	100
	100


The reasons causing slipping, tripping and falling were organized in Table 3.  Almost all tripping incidents were caused by unsafe environment (97.16%); most of the environment had wood logs, stones, clothes, shelves, hangers or other objects spreading all over the floor.  Around 81.42% of falling incidents were caused by unsafe behaviors including inappropriate gait patterns (40.77%) and inappropriate movement (29.51%).  Unsafe environment resulted in 67.73% of slipping incidents and unsafe behaviors lead 23.08% of slipping cases.  Most of the unsafe environment existed due to water or oil contaminated floors (40.08%).  13.04% of slipping cases were caused by inappropriate gait patterns and movements of unsafe behavior.
Table 3. The reasons of slipping, tripping and falling cases during 2008-2013
	Reason
	Factor
	Slip (%)
	Trip (%)
	Fall (%)
	Total (%)

	Unsafe behaviors
	Inappropriate gait patterns
	13.04
	-
	40.77
	27.27

	
	Inappropriate movements
	7.86
	-
	29.51
	19.17

	
	Loss balance
	1.51
	-
	4.70
	3.14

	
	Collide
	-
	-
	0.11
	0.06

	
	Infirm Step
	0.67
	-
	6.34
	3.75

	Subtotal of unsafe behaviors
	-
	23.08
	81.42
	53.39

	Subtotal of unsafe equipment
	-
	3.01
	2.73
	2.60

	Unsafe environment
	Holes on the ground
	-
	0.71
	0.55
	0.36

	
	Objects on the ground
	6.86
	97.16
	3.50
	12.70

	
	Uneven ground
	0.50
	-
	2.08
	1.33

	
	Inclined surface
	1.84
	-
	0.87
	1.15

	
	Wet floor
	40.08
	-
	-
	14.75

	
	Lack of light
	0.50
	-
	1.09
	0.79

	
	Lack of friction
	17.22
	-
	-
	6.23

	Subtotal of Unsafe environment
	97.87
	67.73
	8.09
	37.30

	Subtotal of others
	2.13
	6.19
	5.68
	5.56

	Subtotal of personal factors
	-
	-
	2.08
	1.15

	Total
	100
	100
	100
	100


The results showed that most of slipping/falling cases were caused by unsafe environment.  The unsafe environment mainly happened because of the floors contaminated by water or oil and secondly covered by the objects o such as materials, tools, pips or electric wire in the operation areas.  Moreover, the unsafe behavior such as stretching one’s body too much, exerting one’s strength too much or moving inappropriately also resulted in slipping/falling cases.  Finally, slipping/falling cases were caused by using unsafe tools or equipment such as slippery leaders.
4. Conclusions and Suggestions
Slipping and falling happen all the time no matter on workplace, home or public area and be considered as very important factors cause civilian casualties and injuries. Slipping/falling not only induces huge losses and threats to everyday life, but also begets occupation safety problems. The study discusses the reasons of falling and slipping incidents by study the cases of fall and slip from Bureau of Labor Insurance, classified the applications of occupation injury payments from labor insurance, and further analyzed the reasons causing falling and slipping incidents.

The results demonstrate that fall accidents include slip, trip and fall. Among the 1,797 slipping cases, the ratio for slip, fall, and trip were 3.3:5:0.7.  Sixty seven percent of the slipping cases were attributed to unsafe environment, whereas 40.08% of those cases were associated with floor contaminated with water or grease. Most (81.42%) of the fall cases were attributed to unsafe behavior, and inappropriate gait patterns (40.77%) and inappropriate movements (29.51%) were main reasons for falling. Almost all (97.87%) tripping cases were caused by objects on the floor. Unsafe environments are the leading causes of slip/fall incidences. 

Water and/or oil contamination were common unsafe environments. The next is the inappropriate gait and movement which comprise unsafe behaviors and the next unsafe equipment and tools.  Therefore, to prevent unsafe environment, first of all, the floor in the work places should be kept clean and dry by getting rid of water/oil /solid contaminations. To prevent unsafe behavior, the training/education should be performed regularly to avoid the dangerous movements such as across over/walk in the platforms/stairs carelessly.  The slip-resistance footwear should be used, the weights/sizes of materials should be limited and the appropriate equipment should be adopted while carry materials to reduce the risks of fall/slip incidents caused by inappropriate gait patterns. Furthermore, if the materials stored on the higher position, appropriate equipment should be used to prevent the fall/slip incidents caused by over body extension.  Finally, to prevent unsafe equipment, the safety footwear/tools should be focused.  The footwear abrasion should be checked regularly to avoid the oil piled up at the shoe soles.  The workers who often need to climb up and down should wear slip-resistance footwear, to reduce the risks of slip/fall cases caused by slippery surfaces.
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