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Abstract This study aims to highlight the ergonomic issues in sawmill industries. 
Thus, the importance of ergonomics risk factors is sought to be dug out. Sawmill 
workers are exposed to many occupational safety and health hazards, including 
ergonomics. Previous studies showed that, with ergonomic principles, the work-
place could become safer and indirectly will help in increasing workers’ produc-
tivity, improve physical and mental wellbeing and job satisfaction among workers. 
To achieve the study objective, a field observation was conducted, and reviews of 
published literature were collated to support the findings. In the beginning, a total of 
213 articles was identified. However, after undergoing the screening process, only 28 
articles are included in this study. Many ergonomics risks are scientifically proven 
to exist in the sawmill industries. Therefore, the knowledge and understanding of 
ergonomic risk will help the researchers to plan the next step to improve workers’ 
wellbeing. 

Keywords Ergonomic · Sawmill · WMSD 

1 Introduction 

Successful implementation of ergonomics in the work environment design may 
balance worker preferences and job requirements. Doing so will increase produc-
tivity for the worker and provide workplace health, mental and physical health, 
and job satisfaction. Previous studies have shown beneficial effects by applying the 
concepts of ergonomics in workplaces, occupational safety, and health, environment,
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job, machine, and facilities design [1]. In a study conducted by Ali et al. [2] small-
scale and unorganised sawmills that provide wide-ranging services with thousands 
of employees are inadequate in ergonomic procedures, planning, and procedures. 

Wood product manufacturing is often labour-intensive and production-oriented, 
with employees typically work at a rapid pace [3]. Musculoskeletal Disorders (MSDs) 
among sawmill workers can be devastating and significantly influence daily produc-
tion, depending on the sort of work they conduct. Heavyweights, uncomfortable 
postures, and repetitive actions are all substantial risk factors for developing muscu-
loskeletal disorders in these industries. In general, the heavy workload is more vulner-
able to load-carrying than the body limit of the workers [4]. The dimensions of the 
wood, the load, the distance of loading the wood, the number of tasks, and the overall 
length of tasks are the vital occupational dangers in the sawmill sector. Qutubuddin 
[5] analysed that most sawmill workers are exposed to several occupational hazards, 
especially ergonomic problems during sorting, cutting, and processing raw logs. 

The previous study showed that sawmill workers are exposed to many occupa-
tional safety and health hazards, including ergonomics. Potential problems are the 
fingers or limbs of the operator’s contact with the saw blade or band [6]. Moreover, 
Queenslan [7] reviewed the hazards of crushing, trapping, bullets, noise, and vibra-
tion due to the log debarking process. In sawmill, work activity of manual handling 
is common. Starting from intake and rough sorting of the woods, debarking, sorting 
and stacking, adjusting and sorting, wrapping and packaging, and finally loading 
cleaned wood or logs for delivery, fully mechanising machinery is difficult to be 
implemented [8]. 

Potential issues such as inappropriate procedures or repetitive injury associated 
with bending, gripping, cutting, and awkwardly elevating limbs become the norm 
when involving human strength and contact. The operation of manually moving and 
locating logs, such as sorting and stacking where parameters of size and species sort 
the logs, can lead to overexertion, muscle strain, uncomfortable. Static posture and 
repetitive work are also common contributing factors to MSDs [9]. 

According to Poisson et al. [10] most sawmill workers are exposed to hazardous 
machines like chain conveyors, circular saws, and vertical saws while interacting on 
equipment at all stages of their life cycle such as in maintenance, adjustment, set-
up, troubleshooting, repairs and cleaning, and dismantling. Adjustment and sorting 
involve cutting off small sections from the log’s edges by the band saw. Thus, potential 
problems are material from the saw blade or band flying towards the operator. 

Ergonomic risks have been the subject of numerous studies. However, occupa-
tional disease issues continue to rise and have become a matter of concern in the 
workplace [11]. Therefore, this review needs to be conducted to explore the occu-
pational ergonomics risk factors based on the published articles. The goals of this 
research are to (1) identified concerns in the sawmill sector, (2) highlight activities 
and issues from a site visit and (3) based on the issues, suggest workplace control 
measures that should be implemented. Authors believe that knowledge of the arising 
issue in the sawmill industry will ease planning to improve workers’ wellbeing in 
the sawmill industry.
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2 Methodology 

A site visit was conducted to identify the issues in sawmill, particularly in terms of 
ergonomics. The importance of site visits is to observe the facilities, communicate 
with workers, and verify the accuracy of previous statements. This phase is crucial in 
identifying the ergonomic issues in this industry. The sawmill workers that comprised 
of mill workers and machine operators were observed. The authors also reviewed 
the published articles regarding ergonomics issues from 1992 to 2019 to further 
understand the consequences of the exposure. For the reviewing process, the inclusion 
criteria for the paper selection include; English articles, exposure to any ergonomic 
risk factor, and ergonomic issues in the sawmill industry. The exclusion criteria were, 
for example, non-SME Multinational corporations, sectors of government, or sectors 
that have over 200 employees and ergonomic concerns at other sectors apart from 
the timber sector. Besides that, duplicate articles in the database are removed. 

3 Result and Discussion 

3.1 Sawmill Activities 

The sawmill runs four areas of operations, namely, kiln-drying, moulding, regrading 
and surfacing, and transport. The activities of sawmill are depicted in Table 1. Kiln-
drying is the process to ensure the wood dry in a chamber with controlled air circu-
lation, humidity, and temperature so that the wood is in moisture content. Moulding 
is the process of concealing or decorating transitions between surfaces by using 
four methods: finger-jointed, surfaced four sides, edge-joint laminated board, and 
surfaced two sides. Besides, regrading and surfacing are required on any defects that 
may have occurred during the drying. Finally, the wood products will be transported 
to customers following safe lifting and stacking processes. In Table 1, the safety and 
health issues that may exist during each operation are also explained. 

3.2 Article Searching and Selection 

Table 2 shows the results of each phase of retrieving published articles as mentioned 
in the methodology. Based on the designed search criteria, at the beginning total of 
213 articles were identified. However, after undergoing the screening process, only 
28 articles are included in this study.
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3.3 Review of Ergonomic Issues in Sawmill Industry 

Table 3 depicts the ergonomic issue from the previous studies. The sawmill industry’s 
hazards comprised noise, machinery-related hazards, and ergonomic hazards from 
lifting heavy loads, reaching for objects, repetitive work, and poor work posture. 
Heavy work and repetitive motions have mostly been researched for musculoskeletal 
problems or overexertion, as studied by Holcroft et al. [13]. Manual materials 
handling such as lifting, pushing, pulling, and carrying timber and logs, was found 
to be responsible for forty percent of all sawmill injuries [14]. Meanwhile, Bjoring 
[15] found that repetitive hand movements, especially when combined with force, 
may cause MSDs in the arm or wrist when severe postures, high external force, high 
speed, and high static load are present. 

Ng et al. [16] revealed that musculoskeletal disorders MSDs and the global 
economy. MSDs result from poor work posture, frequent and repetitive movement, 
force exertion, stress vibrations of psychological and physiological, and physical 
disability in human beings, such as lower back pain (LBP) and spinal abnormal-
ities. Furthermore, Joshi et al. [17] found that MSDs are a regular occurrence, 
especially low back pain. The risk identified in work activities, postural loading, 
vibration effect, tool use, coupling, awkward postures, frequency and duration of 
movements, and ergonomic workstation design to address the MSDs issues. The

Table 3 Previous studies on the ergonomics issues 

Author 1 2 3 4 5 6 7 8 

Ng et al. [16]
√ √ √ 

Joshi et al. [17]
√ 

Awosan et al. [19]
√ √ √ 

Oranye et al. [18]
√ √ 

Queenslan [7]
√ √ √ 

Poisson et al. [10]
√ √ √ √ √ 

Griffith [21]
√ √ 

Hermawati et al.  [14]
√ √ √ 

Qutubuddin [5]
√ √ √ 

Saldanha et al. [23]
√ √ √ √ √ √ 

Nunes et al. [25]
√ √ √ 

Bello et al. [24]
√ √ √ √ 

Holcroft et al. [13]
√ √ √ √ √ √ 

Jones et al. [14]
√ √ √ 

Bjoring et al. [15]
√ √ √ √ 

1 = WMSD; 2 = Noise; 3 = Temperature; 4 = Lifting heavy load; 5 = Forceful Exertion; 6 = 
Repetitive work; 7 = Poor work posture; 8 = Manual handling



618 B. S. Jamaludin et al.

muscles, tendons, tendon sheaths, peripheral nerves, joints, bones, and ligaments are 
all prevalent WMSDs.

According to Oranye [18] and Awosan et al. [19] the risk of recurrent work 
injuries is believed to be higher in workers who are experiencing MSDs, resulting in 
repetitive injuries, job disability, and enormous compensation claims. In the sawmill 
industries, manual handling is the norm when processing timber, especially when 
using machinery. Manual handling is defined as the activity that requires a person to 
raise, lower, move, pulls, carry, throw, restrain or hold an object. Dangers involved 
with sawmilling, such as machine-related injuries especially when handled incor-
rectly or without sufficient protections, and excessive noise, can cause irreversible 
noise-induced hearing damage (NIHL). Other risks include irritation and other nega-
tive health effects caused by wood dust and chemicals used in finishing processes, 
such as allergic skin reactions, asthma, cough, and other respiratory illnesses. 

On the other hand, local exhaust ventilation (LEV), which eliminates dust at or 
near its source, is the most common way of managing wood dust. Exhaust hoods 
should be placed close to the emission source, either on the woodworking machines 
or near it. Aside from that, the management of the organisation should take care 
of indoor air quality. A case reported using the band saw blades might increase 
silicon concentrations in interior buildings, resulting in harmful indoor air [20]. 
Queenslan [7] reported that almost all of the job done by sawmill workers involves 
manual labour. Common issues highlighted are housekeeping, noise, vibration, dust, 
working at height, hazardous chemicals, manual work lead to MSDs such as repetitive 
movements, sustained or awkward postures, repetitive or sustained forces, and lastly, 
psychosocial hazards. Workers are exposed to dangers because they interact with 
machinery at all stages of its life cycle, including installation, operation, maintenance, 
troubleshooting, repairs, adjustments, set-up, production disruptions, cleaning, and 
disassembly. 

Gopalakrishnan et al. [8] mentioned that electricity use is significant to operate 
engines in equipment such as debarker, head saw, re-saw, edger, trimmer, chipper, 
planer, fans, and pumps, as well as in material handling equipment such as conveyors 
and belts. Machines can provide various hazards, and exposure to these risks can 
lead to harm or death. The hazards can be physical such as sharp edges, projec-
tions, mechanical such as entanglement, crushing, and cutting. Electrical hazards 
also can exist. Apart from that, noise and vibration, hot or cold temperatures, physical 
ergonomics hazards such as awkward working positions, manual handling, repetitive 
movements also can be found while performing the job in the sawmill industries [10]. 

Besides, Griffith [21] stated that sawmill processes including timber raising, 
turning or dragging, adjusting knives of the tool, removing blockages, and cleaning 
are handled by human strength. Thus, it is essential to walk through the work area, 
including the access way, and identify all hazards to avoid slips, trips and falls, and 
MSDS injuries. Surveys such as that conducted by Hermawati et al. [22] have shown  
that the most often addressed ergonomics issues were working posture and worksta-
tion or tool design, followed by material handling and MSDS. Thus, redesigning and 
evaluating workstations or tools to accommodate worker anthropometry and promote 
better working postures is crucial.
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Activities that are conducted primarily by manual handling often lead to overex-
ertion and long-term risks to health [5]. It has been shown that sawmill workers expe-
rience MSDS risks, harsh environmental conditions, strenuous tasks such as manual 
load handling, awkward postures, and dangerous equipment and machinery [23]. 
Workplace risks, poor workers’ health, mechanical equipment injuries, disabilities, 
and MSDs caused by poor workplace design, which reduces worker productivity. 

Forty percent of sawmill injuries were related to manual material handling, mainly 
of wood and logs. With the high degree of manual handling in sawmilling processes, 
employees are exposed to higher risk rates associated with handling logs and oper-
ation of machines, environmental hazards, body injury associated with work, and 
death, in severe cases [24]. The finding showed twenty-seven percent of all indus-
trial back injuries are linked to some form of lifting or manual handling of material. 
These injuries are usually repeatable and result after months or years of work [25]. 
An injury is more likely to occur if the employees work in a physically demanding job 
and are prolonged. MSDS such as repetitive strain injuries (RSI), repetitive motion 
injuries (RMI), and cumulative trauma disorders (CTDs) are because of soft tissue 
injuries. 

3.4 Review of MSDs Risk 

As conjunction from the Table 3, WMSD is the most commonly reported concern 
in the sawmill business. Workers who are exposed to certain workplace risk factors 
are at a higher risk of MSDs. High job repetition exhausts a worker’s body beyond 
its capacity to recover, resulting in MSDs. MSDs have the most frequent effect on 
hands, elbows, ears, eyes, and back. In these areas, they directly affect the nerves, 
tendons, and muscles. MSDS can also affect particular fingers, elbows, and knees, 
although they are less common. Table 4 illustrates the previous studies related to the 
risk of MSDs among sawmill workers. 

Prolonged standing during sawmill activities was responsible for 65% of the 
number and incidence of joint discomfort at back, waist, and foot region. Also, the 
issue of vascular illnesses, which has grown as an occupational discomfort as a result 
of sawmill workers standing for long periods [26]. Meanwhile, in a study conducted 
by Awosan et al. [14] frequent injury reported was due to fatigue, sprains and joint 
discomfort, back pain, eye infuriation, stress, and exhaustion. Eighty percent of the 
workers do not undergo occupational health and safety training. So, if workers are 
uninformed of their working hazards, they are less inclined to defend themselves. 

On the other hand, Queenslan [7] reviewed the cause of MSDs where contact with 
vibrating surfaces such as the heavy seat of machinery or vehicles caused whole-
body vibration and lead to low back pain. Heavy lifting, repetitive movements, and 
improper posture throughout work hours were the main sources of ergonomic risks in 
the wood processing sectors [27]. Crushed hands, severed fingers, amputations, and 
blindness are common woodworking accidents, including rotating devices, cutting or 
shearing blades, in-running nip points, and meshing gears as examples of industrial
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Table 4 Causes of musculoskeletal disorders (MSDs) 

Author Causes of musculoskeletal disorders 

Sutcu et al. [26] Loading and unloading of loggers, transportation of huge and heavy 
goods between machines, and machine loading factors 

Awosan et al. [19] Poor training in occupational health and safety, as well as a lack of 
understanding of workplace hazards such as back pain, sprains, and joint 
pains 

Queenslan [7] Grip, manipulate, strike, toss, carry, move (raise, lower, push, pull), hold, 
or constrain an object or load are all dangerous manual tasks 

Mong’are et al. [27] Hazardous woodworking, high noise levels from operating machines, 
dust conditions, and work-related musculoskeletal diseases caused by 
repetitive movements are all factors that are likely to have an impact on 
employees’ health 

Saldanha et al. [23] The inappropriate use of equipment, systems, and tasks creates 
musculoskeletal system illnesses, particularly back discomfort 

Ali et al. [2] Workers are at risk of MSDs because of hard environmental conditions 
such as cold temperatures, slick and uneven ground; heavy work likes 
manual handling of loads, back flexed and twisted, and risky tools and 
machinery such as chainsaws 

Bello et al. [24] The high occurrence of musculoskeletal and respiratory diseases in the 
industry was partly due to a disregard for the usage of individual 
protection devices and other safety equipment 

Bjoring et al. [15] Gripping the spray gun trigger was identified as a high risk for WMSD 
in the wrist for some of the wood painters 

injuries. Previous epidemiological research has shown that assessing the lower arms 
is critical to avoiding MSDs [28]. 

In a previous study by Saldanha et al. [23] accidents related to occupational 
diseases such as RSI and MSDs occur each year in the wood industry, which includes 
the manufacturing of lumber, veneer, plywood, crowded and pressed wood, products 
for construction, packaging, industrial, commercial, and domestic use. Moreover, 
as  Ali et al.  [2] stated, many employees work in poor postures; nearly 80% of the 
workers suffered pains in the thighs, legs, and back. As a result of the heavy manual 
workload, environmental conditions, and dangerous instruments, the loggers may 
develop MSDs. 

Bello et al. [24] reported that fifty-eight percent of sawmill workers were affected 
with back and lower back injuries. The prevalence of joint discomfort such as back, 
waist, foot caused by standing in prolonged periods reached sixty-five percent. The 
worker disregards the use of individual protection such as hand gloves when moving 
and stacking logs or sawn lumbers and not wearing overalls while carrying logs that 
primarily serve as lumbar back support. 

Bjoring et al. [15] believe that manual spray painting is still widely used in the 
woodworking sector despite rationalisations. When painting the horizontal surface 
of the workpiece, the majority of these painters abduct the right upper arm so much 
that they risk supraspinatus tendinitis. According to recent reports, manual spray
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painting is a likable labour task. As a result, spray painters with musculoskeletal 
issues probably work longer than other employees with similar symptoms. 

4 Conclusion 

The issue of the sawmilling sector in Malaysia is revealed. Occupational safety and 
ergonomic issues occur among workers, especially in PPE usage and WMSDs while 
performing lifting, adjusting machine knives, releasing blockages, and cleaning activ-
ities. Furthermore, this industry was susceptible to a wide range of risks, including 
noise, environmental factors, and ergonomic issues such as awkward work posture, 
hand-arm, and whole-body vibration. Lifting these problems caused a hazardous 
workplace environment, affects the worker’s health, disabilities such as body injuries 
while using mechanical equipment, WMSDs and thus result in low efficiency among 
workers if the ergonomics field is not adequately considered. So, an ergonomic risk 
assessment should be carried out to determine the workplace risk factors that lead to 
musculoskeletal disorders. 

Acknowledgements This work is funded by postgraduate research grant scheme from Universiti 
Malaysia Pahang (www.ump.edu.my) (PGRS2003109). 

References 

1. Lin RT, Chan CC (2007) Effectiveness of workstation design on reducing musculoskeletal risk 
factors and symptoms among semiconductor fabrication room workers. Int J Ind Ergon. https:// 
doi.org/10.1016/j.ergon.2006.09.015 

2. Ali A, Qutubuddin SM, Hebbal SS, Kumar ACS (2012) An ergonomic study of work-related 
musculoskeletal disorders among the workers working in typical Indian sawmills. Int J Eng 
Res 3(9):38–42 

3. Top Y, Adanur H, Öz M (2016) Comparison of practices related to occupational health and 
safety in microscale wood-product enterprises. Saf Sci 82:374–381. https://doi.org/10.1016/j. 
ssci.2015.10.014 

4. Carstairs GL, Ham DJ, Savage RJ, Best SA, Beck B, Billing DC (2018) A method for developing 
organisation-wide manual handling based physical employment standards in a military context. 
J Sci Med Sport 21(11):1162–1167. https://doi.org/10.1016/j.jsams.2018.02.008 

5. Qutubuddin SM (2013) An ergonomic study of work-related musculoskeletal disorder risks in 
Indian Saw Mills. IOSR J Mech Civil Eng 7(5):07–13. https://doi.org/10.9790/1684-0750713 

6. Bostrand L, Frykman M, Strehlke B, Apud SF, Herstela P (1992) Introduction to ergonomics 
in forestry in developing countries 

7. Queensland Work Health and Safety (2017) Sawmilling Industry Health and Safety Guide 2017. 
Retrieved from https://www.worksafe.qld.gov.au/laws-and-compliance/work-health-and-saf 
ety-laws 

8. Gopalakrishnan B, Mardikar Y, Gupta D, Jalali SM, Chaudhari S (2012) Establishing baseline 
electrical energy consumption in wood processing sawmills for lean energy initiatives: a model 
based on energy analysis and diagnostics. Energy Eng J Assoc Energy Eng 109(5):40–80. 
https://doi.org/10.1080/01998595.2012.10531822

http://www.ump.edu.my
https://doi.org/10.1016/j.ergon.2006.09.015
https://doi.org/10.1016/j.ergon.2006.09.015
https://doi.org/10.1016/j.ssci.2015.10.014
https://doi.org/10.1016/j.ssci.2015.10.014
https://doi.org/10.1016/j.jsams.2018.02.008
https://doi.org/10.9790/1684-0750713
https://www.worksafe.qld.gov.au/laws-and-compliance/work-health-and-safety-laws
https://www.worksafe.qld.gov.au/laws-and-compliance/work-health-and-safety-laws
https://doi.org/10.1080/01998595.2012.10531822


622 B. S. Jamaludin et al.

9. Chandra AM, Ghosh S, Barman S, Dev S, Gangopadhyay S (2011) An ergonomic study on 
musculoskeletal health hazards among sawmill workers of West Bengal, India. J Hum Ergol 
40(1–2):1–10. https://doi.org/10.11183/jhe.40.1 

10. Poisson P, Chinniah Y (2016) Managing risks linked to machinery in sawmills by controlling 
hazardous energies: theory and practice in eight sawmills. Saf Sci 84:117–130. https://doi.org/ 
10.1016/j.ssci.2015.12.010 

11. DOSH (2019) Occupational diseases statistics. Department of occupational safety and 
health, 10. https://www.dosh.gov.my/index.php/publication-ul/statistik-tahunan/3664-statis 
tik-kemalangan-pekerjaan-2019-1/file 

12. Knezevic O, Eng P (1996) Health and safety issues in wood drying operations 
13. Holcroft CA, Punnett L (2009) Work environment risk factors for injuries in wood processing. 

J Safety Res 40(4):247–255. https://doi.org/10.1016/j.jsr.2009.05.001 
14. Jones T, Kumar S (2007) Comparison of ergonomic risk assessments in a repetitive high-risk 

sawmill occupation: saw-filer. Int J Ind Ergon 37(9–10):744–753. https://doi.org/10.1016/j. 
ergon.2007.05.005 

15. Björing G, Hägg GM (2000) Musculoskeletal exposure of manual spray painting in the wood-
working industry—an ergonomic study on painters. Int J Ind Ergon 26(6):603–614. https://doi. 
org/10.1016/S0169-8141(00)00026-3 

16. Ng CL, Reaz MBI (2019) Evolution of a capacitive electromyography contactless biosensor: 
design and modeling techniques. Measur J Int Measur Confederation 145:460–471. https://doi. 
org/10.1016/j.measurement.2019.05.031 

17. Joshi M, Deshpande V (2019) A systematic review of comparative studies on ergonomic 
assessment techniques. Int J Ind Ergon 74(October):102865. https://doi.org/10.1016/j.ergon. 
2019.102865 

18. Oranye NO, Bennett J (2018) Prevalence of work-related musculoskeletal and non-
musculoskeletal injuries in health care workers: the implications for work disability manage-
ment. Ergonomics. https://doi.org/10.1080/00140139.2017.1361552 

19. Awosan KJ, Ibrahim MT, Yunusa E, Isah B, Ango U, Michael A (2018) Section : community 
medicine knowledge of workplace hazards, safety practices and prevalence of workplace-
related health problems among Sawmill workers in Sokoto, Nigeria section : commu-
nity medicine. Int J Contemp Med Res 5(10):5–12. ISSN (Online): 2393-915X; (Print): 
2454-7379|ICV: 77.83 

20. Norhidayah A, Ean TJ, Sukadarin EH, Jalil MEA (2016) Physicochemical characteristics of 
PM10 and PM2.5 in an indoor building. ARPN J Eng Appl Sci 11(18):10786 

21. Griffith R (2014) Health and safety in the NHS. Br J Nurs 23(2):112–113. https://doi.org/10. 
12968/bjon.2014.23.2.112 

22. Hermawati S, Lawson G, Sutarto AP (2014) Mapping ergonomics application to improve 
SMEs working condition in industrially developing countries: a critical review. Ergonomics 
57(12):1771–1794. https://doi.org/10.1080/00140139.2014.953213 

23. Saldanha MF, Falcao A, Da Silva AD, dos Santos Franz LA (2012). Ergonomic work analysis: 
a case study in a sawmill located in the south of Brazil. Int J Adv Oper Manag 4(4):283. https:// 
doi.org/10.1504/ijaom.2012.049917 

24. Bello SR, Mijinyawa Y (2010) Assessment of injuries in small-scale sawmill industry of 
southwestern Nigeria. Agric Eng Int CIGR J XII:1–11. http://www.cigrjournal.org/index.php/ 
Ejounral/article/view/1558/1293 

25. Nunes IL, Bush PM (2012) Work-related musculoskeletal disorders assessment and prevention. 
Ergon A Syst Approach, Apr. https://doi.org/10.5772/37229 

26. Sütçü A, Semerci NT (2019) Occupational health problems of sawmill workers processing red 
pine in Turkey. Appl Ecol Environ Res 17(4):7625–7639 https://doi.org/10.15666/aeer/1704_7 
6257639

https://doi.org/10.11183/jhe.40.1
https://doi.org/10.1016/j.ssci.2015.12.010
https://doi.org/10.1016/j.ssci.2015.12.010
https://www.dosh.gov.my/index.php/publication-ul/statistik-tahunan/3664-statistik-kemalangan-pekerjaan-2019-1/file
https://www.dosh.gov.my/index.php/publication-ul/statistik-tahunan/3664-statistik-kemalangan-pekerjaan-2019-1/file
https://doi.org/10.1016/j.jsr.2009.05.001
https://doi.org/10.1016/j.ergon.2007.05.005
https://doi.org/10.1016/j.ergon.2007.05.005
https://doi.org/10.1016/S0169-8141(00)00026-3
https://doi.org/10.1016/S0169-8141(00)00026-3
https://doi.org/10.1016/j.measurement.2019.05.031
https://doi.org/10.1016/j.measurement.2019.05.031
https://doi.org/10.1016/j.ergon.2019.102865
https://doi.org/10.1016/j.ergon.2019.102865
https://doi.org/10.1080/00140139.2017.1361552
https://doi.org/10.12968/bjon.2014.23.2.112
https://doi.org/10.12968/bjon.2014.23.2.112
https://doi.org/10.1080/00140139.2014.953213
https://doi.org/10.1504/ijaom.2012.049917
https://doi.org/10.1504/ijaom.2012.049917
http://www.cigrjournal.org/index.php/Ejounral/article/view/1558/1293
http://www.cigrjournal.org/index.php/Ejounral/article/view/1558/1293
https://doi.org/10.5772/37229
https://doi.org/10.15666/aeer/1704_76257639
https://doi.org/10.15666/aeer/1704_76257639


Understanding the Ergonomics Issues in Sawmill Industries: Why … 623

27. Mong’are RO, Mburu C, Kiiyukia C (2017) Assessment of occupational safety and health 
status of sawmilling industries in Nakuru County, Kenya. Int J Health Sci 5(4):2372–5079. 
https://doi.org/10.15640/ijhs.v5n4a9 

28. Sukadarin EH, Deros BM, Ghani JA, Nawi NSM, Ismail AR (2016) Postural assessment in pen-
and-paper-based observational methods and their associated health effects: a review Postural 
assessment in pen-and-paper-based observational methods and their associated health effects: 
a review. Int J Occup Saf Ergon. https://doi.org/10.1080/10803548.2016.1156924

https://doi.org/10.15640/ijhs.v5n4a9
https://doi.org/10.1080/10803548.2016.1156924

	 Understanding the Ergonomics Issues in Sawmill Industries: Why It Becomes a Concern?
	1 Introduction
	2 Methodology
	3 Result and Discussion
	3.1 Sawmill Activities
	3.2 Article Searching and Selection
	3.3 Review of Ergonomic Issues in Sawmill Industry
	3.4 Review of MSDs Risk

	4 Conclusion
	References




