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ABSTRACT 

 

 The aim of this study was to analyze the effects of occupational safety and health (OSH) 

management practices (in terms of comprehensive risk assessment) on the rate of work-related 

accidents in the Bulgarian furniture industry, and to identify the main occupational hazards. Materials 

and methods: The research was performed on basis of the officially published statistical data of 

occupational accidents in Bulgaria and the developed risk assessment questionnaire, tailored to the 

specific furniture industry characteristics. K-means clustering analysis was used for data 

interpretation and analysis. Results: The adoption of strict OSH legislation and the implementation of 

risk assessment procedures resulted in drop in occupational accident rate in the Bulgarian furniture 

industry by 76.9% during the studied period, from 2001 to 2017. The questionnaire and k-means 

analysis revealed different OSH awareness levels among the studied furniture enterprises. 

Conclusions: The findings of the study can be applied for sustainable improvement of the existing 

OSH measures and initiatives in the Bulgarian furniture industry.  

 

REFERENCES 

 

Alonso-Sardón M., Chamorro A-J., Hernández-García I., Iglesias-de-Sena H., Martín-Rodero 

H., Herrera C., et al. (2015). Association between Occupational Exposure to Wood Dust and 

Cancer: A Systematic Review and Meta-Analysis. PLoS ONE 10(7): e0133024. 

https://doi.org/10.1371/journal.pone.0133024. 

 

  Capó, M., Pérez, A. & Lozano, J. A. (2015) An efficient K-means clustering algorithm for 

massive data, Journal of latex class files, vol. 14, no. 8, august 2015, 1-14. 

 

Decree No. 5 of 11 May 1999 on means, procedure and periodicity of risk evaluation, 

promulgated, State Gazette No. 47/21.05.1999. 

 

Driscoll, T., Takala, J., Steenland, K., Corvalan, C., & Fingerhut, M. (2005). Review of 

estimates of the global burden of injury and illness due to occupational exposures. American 

Journal of Industrial Medicine, 48, 491−502. 

 

European Agency for Safety and Health at Work [EU-OSHA] (2010), Mainstreaming OSH 

into business, Luxembourg, Office for Official Publications of the European Communities. 

Available at: http://osha.europa.eu/en/publications/reports/mainstreaming_osh_business. 

Accessed on 17 February 2018. 

 

European Agency for Safety and Health at Work [EU-OSHA] (2017). OSH costs - Data 

Visualisation Tool, https://visualisation.osha.europa.eu/osh-costs#!/. Accessed on 19 February 

2018. 

 

European Commission – Furniture Industry 2018 https://ec.europa.eu/growth/sectors/raw-

materials/industries/forest-based/furniture_bg. Accessed on 19 February 2018. 

 

European Statistics on Accidents at Work [ESAW] (2001). Available online at: 

http://ec.europa.eu/eurostat/ramon/statmanuals/files/ESAW_2001_EN.pdf. Accessed on 20 

February 2018.    

https://doi.org/10.1371/journal.pone.0133024
http://osha.europa.eu/en/publications/reports/mainstreaming_osh_business
https://visualisation.osha.europa.eu/osh-costs#!/
https://ec.europa.eu/growth/sectors/raw-materials/industries/forest-based/furniture_bg
https://ec.europa.eu/growth/sectors/raw-materials/industries/forest-based/furniture_bg
http://ec.europa.eu/eurostat/ramon/statmanuals/files/ESAW_2001_EN.pdf


Antov, Neykov, Savov: Effect of occupational safety and health risk management on the rate of work ... 
___________________________________________________________________________________________________________________________________________ 

International Journal - Wood, Design & Technology, Vol.7, No.1,(2018):1-9                                                                                                  
 

European Union, Council Directive of 12 June 1989 on the introduction of measures to 

encourage improvements in the safety and health of workers at work (89/391/EEC), Official 

Journal of the European Communities, No. L 183, 29 June 1989. 

 

  Eurostat Accidents at Work Statistics (2014), http://ec.europa.eu/eurostat/statistics-

explained/index.php/Accidents_at_work_statistics. Accessed on 19 Feb 2018.  

 

  Hämäläinen, P., Takala, J., & Kiat, T. B. (2017) Global Estimates of Occupational Injuries and 

Work-related Illnesses 2017. 

 

 https://www.wshinstitute.sg/files/wshi/upload/cms/file/Global%20Estimate%20of%20Occupat

ional%20Injuries%20and%20Work-Related%20Illnesses%202017%20(24Nov17).pdf. 

Accessed on 19 February 2018. 

 

Health & Safety Executive (HSE), Health and safety in the woodworking industry 

http://www.hse.gov.uk/woodworking/index.htm. Accessed on 17 February 2018. 

 

Health & Safety Executive (HSE). (2014). Reducing noise at woodworking machines, 

available at http://www.hse.gov.uk/pubns/wis13.pdf. Accessed on 21 February 2018. 

 

International Labour Organization [ILO] (2011). OSH Management System: a Tool for 

Continual Improvement, ISBN 978-92-2-124739-5. 

 

International Labour Organization [ILO] (2014). Safety and Health at Work: a vision for 

sustainable prevention. XX World Congress on Safety and Health at Work, 2014, Global 

Forum for Prevention, Frankfurt. International Labour Office, Geneva, 41 p. 

https://goo.gl/RxXHhU. Accessed on 15 February 2018. 

 

Kjellén, U. (2000). Prevention of accidents through experience feedback. London: Taylor & 

Francis. 

 

Labour Code (1986). Promulgated, State Gazette No. 26/1.04.1986 and No. 27/4.04.1986, last 

amendment SG No. 96/1.12.2017, effective 1.01.2018. 

 

Law on Safety and Health at Work (1997). Promulgated State Gazette No. 124/23.12.1997, 

last amendment State Gazette No. 97/5.12.2017. 

 

Levrard, C. (2018) Quantization/Clustering: when and why does k-means work, available at: 

https://hal.archives-ouvertes.fr/hal-01667014/document Accessed on 3 April 2018. 

   

Likert, R. (1932) A technique for the measurement of attitudes. Arch Psychology; 22(140):55. 

  

MacQueen, J.B. (1967) Some Methods for Classification and Analysis of Multivariate 

Observations, Proceedings of 5-th Berkeley Symposium on Mathematical Statistics and 

Probability", Berkeley, University of California Press, 1:281-297. 

 

Mohan, M., Aprajita, & Panwar, N. K. (2013). Effect of Wood Dust on Respiratory Health 

Status of Carpenters. Journal of Clinical and Diagnostic Research: JCDR, 7(8), 1589–1591. 

http://doi.org/10.7860/JCDR/2013/5568.3231. 

 

National Social Security Institute [NSSI] (2018), Statistical Information about occupational 

accidents, available at http://www.noi.bg/aboutbg/st/statistic/304-tzpb/infotz. Accessed on 20 

February 2018. 

 

http://ec.europa.eu/eurostat/statistics-explained/index.php/Accidents_at_work_statistics
http://ec.europa.eu/eurostat/statistics-explained/index.php/Accidents_at_work_statistics
https://www.wshinstitute.sg/files/wshi/upload/cms/file/Global%20Estimate%20of%20Occupational%20Injuries%20and%20Work-Related%20Illnesses%202017%20(24Nov17).pdf
https://www.wshinstitute.sg/files/wshi/upload/cms/file/Global%20Estimate%20of%20Occupational%20Injuries%20and%20Work-Related%20Illnesses%202017%20(24Nov17).pdf
http://www.hse.gov.uk/woodworking/index.htm
http://www.hse.gov.uk/pubns/wis13.pdf
https://goo.gl/RxXHhU
http://doi.org/10.7860/JCDR/2013/5568.3231
http://www.noi.bg/aboutbg/st/statistic/304-tzpb/infotz


Antov, Neykov, Savov: Effect of occupational safety and health risk management on the rate of work ... 
___________________________________________________________________________________________________________________________________________ 

International Journal - Wood, Design & Technology, Vol.7, No.1,(2018):1-9                                                                                                  

National Statistical Institute [NSI] (2008). Classification of Economic Activities (in 

Bulgarian). Available at http://www.nsi.bg/sites/default/files/files/publications/KID-2008.pdf. 

Accessed on 19 February 2018. 

 

National Statistical Institute [NSI] (2014). Statistical System Occupational Accidents (in 

Bulgarian).  

Available at http://www.nsi.bg/sites/default/files/files/pages/Classifics/SSTZ_2014.pdf. 

Accessed on 20 February 2018. 

 

Organisation for Economic Co-operation and Development [OECD] (2002): Glossary of 

Statistical Terms-Occupational accident Definition. Available online at: 

https://stats.oecd.org/glossary/detail.asp?ID=3563. Accessed on 20 February 2018. 

 

Punnett, L., Prüss-Üstün, A., Nelson, D., Fingerhut, M., Leigh, J., Tak, S., et al. (2005). 

Estimating the Global Burden of Low Back Pain Attributable to Combined Occupational 

Exposures. American Journal of Industrial Medicine, 48, 459−469. 

 

Ratnasingam, J. & Ioras, F. (2010). The Safety and Health of Workers in the Malaysian 

Wooden Furniture Industry: An Assessment of Noise and Chemical Solvents Exposure. 

Journal of Applied Sciences, 10: 590-594. DOI: 10.3923/jas.2010.590.594.   

 

Ratnasingam, J.; Natthondan, V., Ioras F., & McNulty, T. (2010). Dust, Noise and Chemical 

Solvents Exposure of Workers in the Wooden Furniture Industry in South East Asia. Journal 

of Applied Sciences, 10: 1413-1420. DOI: 10.3923/jas.2010.1413.1420. 

 

Skovgaard Nielsen, K., & and Stewart, J. S. (2007) Woodworking Machinery Noise, in 

Handbook of Noise and Vibration Control (ed M. J. Crocker), John Wiley & Sons, Inc., 

Hoboken, NJ, USA. doi: 10.1002/9780470209707.ch79. 

 

Social Security Code [SSC] (1999). State Gazette, No. 110/17.12.1999, in force as of 

01.01.2000; Last amendment - SG No. 79/13.10.2015, in force as of 01.11.2015. 

 

Stefanova, D. (2013) K-means cluster analysis on the labour market in Bulgaria, Management 

and sustainable development, 4/2013 (41), 16-22. 

 

Takala, J., Hämäläinen, P., Saarela, K. L., Yun, L. Y., Manickam, K., Jin, T. W., Heng P., 

Tjong, C., Kheng,L. G., Lim, S. & Lin, G. S. (2014). Global Estimates of the Burden of Injury 

and Illness at Work in 2012, Journal of Occupational and Environmental Hygiene, 11:5, 326-

337, DOI: 10.1080/15459624.2013.863131. 

 

Thetkathuek A., Meepradit P. (2016) Work-related musculoskeletal disorders among workers 

in an MDF furniture factory in eastern Thailand. Int J Occup Saf Ergon. 2016 Dec 1:1-11. doi: 

10.1080/10803548.2016.1257765. 

 

United States Department of Labor, Occupational Safety & Health Administration [OSHA], 

Woodworking eTool, available at 

https://www.osha.gov/SLTC/etools/woodworking/health_vibration.html. Accessed on 18 

February 2018. 

 

 

 

http://www.nsi.bg/sites/default/files/files/publications/KID-2008.pdf
http://www.nsi.bg/sites/default/files/files/pages/Classifics/SSTZ_2014.pdf
https://stats.oecd.org/glossary/detail.asp?ID=3563
https://www.osha.gov/SLTC/etools/woodworking/health_vibration.html

