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                                     Abstract
Work of physical labor is conducted in many parts of different workplace. The relationships between a poorly designed workplace, poor working posture and diseases of the musculoskeletal system have been demonstrated. A number of studies also have reported that cleaners have a high risk of developing health problems particularly musculoskeletal problems, especially affecting the back, neck, shoulders, elbows and hands. This study used task analysis to analyze the typical cleaning job and used OWAS to analyze the working postures of cleaning workers in the university environment. We collect the all daily routine cleaning tasks for task analysis. Thirty cleaning workers, with an average work experience of 8.5 years, participated in this study. For an overall distribution of trunk postures, OWAS identified that a bent and twisted trunk posture, which fell into action category 3, was the major poor posture for cleaning workers. Distribution of arm posture were also fell into action category 3. This study also identified that trash cleaning task, class washing task, and toilet cleaning task were the 3 principal tasks in which cleaners cleaning the school environment exhibited poor working posture. This study used the posture analysis of OWAS to redesign the assistant cleaning tools. We extend the length of tools by the heights of the cleaners and the angle of cleaning tool could be adjusted by the different tasks of cleaning job. The redesign tool would help the cleaners to work without the over extending postures. To help them work with the normal postures to reduce and evaluate poor posture in a dynamic cleaning job site.
Keywords
	Cleaning tools
	Working posture
	Task analysis
	OWAS




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   169.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Louhevaara, V., Sovijärvi, A., Ilmarinen, J., Teräslinna, P.: Differences in cardiorespiratory responses during and after arm crank and cycle exercise. Acta Physiol. Scand. 138(2), 133–143 (1990)
Article 
    
                    Google Scholar 
                

	De Vito, I.E., Olsina, R.A., Masi, A.N.: Enrichment method for trace amounts of rare earth elements using chemofiltration and XRF determination. Fresenius’ J. Anal. Chem. 368(4), 392–396 (2000)
Article 
    
                    Google Scholar 
                

	Bernard, B.P. (ed.): Musculoskeletal disorders and workplace factors. A critical review of epidemiologic evidence for work-related musculoskeletal disorders of the neck, upper extremity, and low back (NIOSH Publication No. 97-141). Cincinnati, OH, USA: National Institute of Occupational Safety and Health (NIOSH); 1997. Retrieved March 18, 2013 from: http://www.cdc.gov/niosh/docs/97-141/ pdfs/97-141.pdf. (2013)

	Aickin, C. Ergonomic assessment (manual handling) of cleaning work. In: Conference Proceedings. (1997)

                        Google Scholar 
                

	Kumar, R., Kumar, S.: Musculoskeletal risk factors in cleaning occupation—A literature review. Int. J. Ind. Ergon. 38(2), 158–170 (2008)
Article 
    
                    Google Scholar 
                

	Veiersted, K.B.: Sustained muscle tension as a risk factor for trapezius myalgia. Int. J. Ind. Ergon. 14(4), 333–339 (1994)
Article 
    
                    Google Scholar 
                

	Søgaard, K., Fallentin, N., Nielsen, J.: Work load during floor cleaning. The effect of cleaning methods and work technique. Eur. J. Appl. Physiol. 73(1–2), 73–81 (1996)
Article 
    
                    Google Scholar 
                

	Treaster, D.E., Burr, D.: Gender differences in prevalence of upper extremity musculoskeletal disorders. Ergonomics 47(5), 495–526 (2004)
Article 
    
                    Google Scholar 
                

	Mattila, M., Karwowski, W., Vilkki, M.: Analysis of working postures in hammering tasks on building construction sites using the computerized OWAS method. Appl Ergon. 24(6), 405–412 (1993)
Article 
    
                    Google Scholar 
                

	Buckle, P.W., Devereux, J.J.: The nature of work-related neck and upper limb musculoskeletal disorders. Appl. Ergono. 33(3), 207–217 (2002)
Article 
    
                    Google Scholar 
                

	Garden, F., Jorm, L. R., Moore, H.: Current and future health status of the NSW Population. NSW Department of Health. (2005)

                        Google Scholar 
                

	Krungkraipetch, N., Krungkraipetch, K., Kaewboonchoo, O., Arphorn, S., Sim, M.: Interventions to prevent musculoskeletal disorders among informal sector workers: A literature review. Southeast Asian J. Trop. Med. Public Health 43(2), 510–525 (2012)

                    Google Scholar 
                

	Hopsu, L., Leppänen, A., Klemola, S.: A program to support and maintain the work ability and well-being of kitchen workers. Aging and work. In: Kumashiro, M. Taylor & Francis, London and New York, 117–184 (2003)

                        Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Graduate School of Management, Chang Gung University, Tao-Yuan, Taiwan
Ming-Hsu Wang & Wen-Ko Chiou

	Department of Business Administration, Chihlee University of Technology, New Taipei City, Taiwan
Bi-Hui Chen


Authors	Ming-Hsu WangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bi-Hui ChenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wen-Ko ChiouView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Wen-Ko Chiou .


 Editor information
Editors and Affiliations
	Hong Kong University of Science and Technology, Kowloon, Hong Kong
Ravindra Goonetilleke 

	University of Central Florida , Orlando, Florida, USA
Waldemar Karwowski 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2016 Springer International Publishing Switzerland


 About this paper
Cite this paper
Wang, MH., Chen, BH., Chiou, WK. (2016).  Redesign the Cleaning Tools from Analysis of Working Postures at a Cleaning Job Using the Task Analysis and OWAS Methods.

                     In: Goonetilleke, R., Karwowski, W. (eds) Advances in Physical Ergonomics and Human Factors. Advances in Intelligent Systems and Computing, vol 489. Springer, Cham. https://doi.org/10.1007/978-3-319-41694-6_42
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-41694-6_42

	Published: 12 July 2016

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-41693-9

	
                                Online ISBN: 978-3-319-41694-6

	eBook Packages: EngineeringEngineering (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   169.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.145.170.113
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


