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 Background: Assessment on working posture during manual lifting is very important 

to ensure the task is safe. Lifting task is acceptable if it can satisfy certain ergonomic 
requirements. This study aims to identify the body part discomfort while performing the 

manual handling task and to evaluate the major manual lifting tasks in a printing 

factory. Method: A semi structured interview was conducted with six workers from the 
factory to gather information regarding the body part discomfort and assessment on 

current manual handling activity by using Body Part Discomfort Survey (BPDS) and 

Occupational Manual Handling Task Assessment (OMHTA). Then, three selected 
manual handling tasks were recorded and then were transferred to Vision Assisted 

Anthropometric Measurement Systems (VAAMS) to measure the worker’s posture and 

the workstation dimensions. A manual calculation by using Manual Lifting Task 
Analysis Chart (MLTAC) was performed to find the potential problem of the task. 

Results: The findings from the BPDS showed majority of the manual workers had 

experienced back discomfort.  Meanwhile, based on the MLTAC, the Lifting Index 
value showed that there were two cases of manual handling tasks that need to be 

redesign. Conclusion: In order to redesign the task, improvements on current task was 

conducted by manipulating the weight of the object lifted, improvement of hand to 
object coupling, manipulation of horizontal and vertical distance, reduction in the lifting 

frequency rate, reduction in the angle of symmetry, work duration and work station. 
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INTRODUCTION 

 

 In spite of apparent advantages and high degree of automation and mechanization found in the industry, 

occupational manual handling is still practised for certain tasks. Based on compiled complaints data from 

previous studies, manual handling workers are amongst the highest to suffer from low back pain. Zurada [1] 

proposed a systematic and more reliable approach to creating and validating classifiers to distinguish between 

low and high risk manual lifting tasks that contribute to low back disorder. In addition, past studies have shown 

that improper or wrong techniques and execution of a manual handling task are the main factors that lead to 

lower back pain (LBP) and other work related disorders [2-4]. In fact, the number of accidents in the workplace 

is increasing each year. In Malaysia, the number of industrial accidents based on Social Security Organization 

(SOCSO) statistics had increased from 51,340 in 1980 to nearly 95,000 in 2000 [5]. The risk of manual handling 

injury was increased due to the following factors such as; awkward working heights, prolonged postures and 

positions, individuals’ factor and repetitive work [6-9].  

 MTUC [5] reported that manufacturing sector presented the largest employment nearly 22% and has 

demonstrated the highest number of accidents in year 2000 with 41,331 accidents, followed by commerce, 

services industry and construction. Wood and paper industry appeared to be the most occurrences of manual 

handling activities. There are a few basic principles and guidelines that everyone should observe prior to 

carrying out a manual handling task [10]. However, many authors highlighted that most of the manual handling 

tasks in this industry are not performed correctly [4,11,12]. Even though, studies had been conducted on this 

issue, the outcomes are not fully shared [4,11,12]. 
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 This study had focused on the working posture analysis during performing manual lifting task at the 

printing factory by using Revised NIOSH Lifting Equation. The following job variables, namely: weight of the 

object lifted, position of the load with respect to the body, frequency of the lift, duration, and coupling must also 

be considered when using this equation [8,9,13,14]. 

 

MATERIALS AND METHOD 

 

Overview in conducting this study:  

 Permission was gathered from the safety officer and senior manager to recruit their workers for interviews 

session and observations prior to the study. To begin this study, the preliminary interview and assessment were 

conducted with six manual male workers (age: mean 30 years, height: mean 172 cm, weight: mean 63 kg). They 

had varying levels of experiences (median 3 years, range 9 years) in working as manual workers at the printing 

factory. This session was aimed to gain general background regarding manual handling tasks in the printing 

factory. After conducting the interview, evaluation on three major manual handling tasks performed by three 

workers in this factory were conducted. 

 

Development of semi structured questionnaire: 

  In this study, respondents were manual workers in the printing factory. The questionnaire was developed 

based on the requirements and problems faced in previous empirical studies found in the literature [6,10,15,16]. 

The questionnaire consists of two main sections: Section A – Body Part Discomfort Survey, and Section B-

Occupational Manual Handling Task Assessment (OMHTA). For Section A, 11 body parts that were evaluated 

based on this scale; 1 (no discomfort), 2 (sometimes) and 3 (always). In addition, the respondent can write down 

the task that contributes to this discomfort. It was used to identify the body part discomfort faced by workers 

and can assist company to identify the potential problem tasks [17-19]. For Section B, there are five main 

elements that required the respondent to answer; a) Industry information, b) Demographic background, c) 

Description of manual handling task, d) Current risk control measures, and e) Manual handling risk level. The 

aim of OMHTA is to assess the risk of manual handling task in the factory.  

 

Expert validation: 

 Throughout questionnaires development, many discussions were held with members of the research team, 

to check on the questions clarity and the appropriateness of the proposed scale. Modification on the 

questionnaire form was performed after it was commented and validated by the expert. 

 Conducting the semi structured interview. To collect data from the workers, semi-structured interviews 

were conducted. The interviews were performed by using survey questionnaire form developed earlier. The 

interviews took about 15 to 20 minutes per respondent. 

 

Evaluating the manual handling task: 

  Three workers that are performing three different types of activities were chosen as subjects for this study. 

This selection was based on the result from discomfort survey and work elements. Video recordings were taken 

while the workers are performing their job routine. This recording activity was performed to assess lifting 

conditions by using NIOSH Lifting Equation. A video camera was set up to capture information where the 

recording angle is perpendicular to the frontal planes of the workers. In addition, these pictures must covered 

upper and lower body postures during performing the work, although it was impossible to achieve full control 

due to a space constraints and working environment such as lighting condition. Each task was recorded for 

maximum 30 minutes that covers all important work elements. Finally, Vision Assisted Anthropometric 

Measurement Systems (VAAMS) software was used to measure the angle of working posture for each case. 

Then, the Lifting Index (LI) values for each case were calculated using Manual Lifting Analysis Chart based on 

NIOSH Revised Lifting Equation.  Based on the findings, if the LI is more than 1, it indicates the working 

posture should be investigated further and the task should be redesign. 

 

RESULTS AND DISCUSSION 

 

Body Part Discomfort: 

 Figure 1 shows the result of semi-structured interviews with six manual workers regarding their body part 

discomfort. The interview result shows majority of the workers (83.3%) always experienced back discomfort. It 

is in-line with the past studies that indicated manual handling task may lead to LBP due to wrong techniques 

when performing the task. In addition, the workers sometimes had experienced the wrist or hand discomfort 

while performing the manual task because it requires the worker to use their hands to lift up the newspapers. 

Neck and elbow (83.3%) are two body parts that obtained the highest no discomfort rating. It is because the 
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workers are not required to turn their neck (side, up and down) frequently and use their elbow while performing 

the task. 

 

 
 

Fig. 1: Body part discomfort result. 

 

Assessment on manual handling task: 

 Two postures for manual lifting task were evaluated using manual worksheet. Due to confidentiality of the 

selected work place environment, the CATIA V5 software was used to provide a clear view on the workers’ 

posture while performing the task. It included postures from the starting place and the final destination of each 

manual lifting task for three different cases as shown in Figure 2: 

i) Case 1-Lifting the Newspapers from the Conveyor to the Pallet: The worker needs to lift up the newspaper 

from the conveyor and then arrange it on the pallet. Later, the worker pick-up the newspaper by holding the rope 

at the newspaper and then lowered his body to ensure the newspaper is at the right position on the pallet.  The 

load has been designed with the rope to facilitate the worker to grip it easily. For this case, it takes 3 seconds to 

lift-up the load onto the pallet. 

ii) Case 2-Lifting the Newspapers from the Conveyor to the Machine: The worker needs to lift-up the newspaper 

to the binding machine before distributing it to another place.  For this case, the worker takes 30 seconds from 

lifting up the newspaper and putting it on the machine.  

iii) Case 3-Lifting the Load from the Conveyor and Arrange It on the Pallet before Transferring to the Lorry: 

The worker needs to lift up the load to the pallet and arrange it before transferring it to the lorry through 

conveyor.  For this case, the worker takes 15 seconds from lifting up the newspaper and putting it on the pallet.   

 

 Case 1 Case 2 Case 3 

Initial  

 
 

  

Final 

   
 

 

Fig. 2: Initial and final posture for Case 1, 2 and 3. 

 

 Each working posture was evaluated by using NIOSH Revised Lifting Equation.  Table 1 shows the 

measurement of the starting place and the final destination for these three cases. With respect to Table 1, W 

refer to weight of the load in kilograms, H refer to horizontal  distance in centimeters, V refer to vertical height 
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in centimeters, D refer to vertical distance in centimeters, A refer to angle of symmetry in degrees and F refer to 

rate of lifting per minutes. 

 
Table 1: Measurement of Case 1, 2 and 3 for the starting place and the final destination. 

Case W 
Hand location 

D 
A 

F Duration Coupling 
H V H V O D 

1 8 44 100 52 50 50 50 50 0.083 >2 but <8 Good 

2 8 44 100 44 105 5 25 25 0.5 >2 but <8 Good 

3 8 44 100 52 71 29 60 60 0.250 >2 but <8 Good 

  

 Table 2 shows the result of the initial task and final task for these three cases. Based on Table 2, only initial 

and final posture for Case 1 and final posture for Case 3 need to be redesign. 

 
Table 2: Manual handling task result. 

Case Posture LI Indications 

1 
Initial 1.02 Redesign the job 

Final 1.20 Redesign the job 

2 
Initial 0.52 Protective 

Final 0.67 Protective 

3 
Initial 0.99 Protective 

Final 1.10 Redesign the job 

 

 If the current task is hazardous for the worker, in-depth  investigation will be done and change based on 

NIOSH Lifting Equation parameters, Task, Individual, Load and Environment (TILE) concept and ergonomic 

guidelines.  In addition, changes also will be made based on the condition of the workplace for performing the 

task. The summary of the current multipliers value for Case 1 (initial and final posture) as well as Case 3 (final 

posture) was tabulated in Table 3. 

 
Table 3: Current multipliers value for Case 1 and Case 3. 

Case HM VM DM AM FM CM LI 

1 (Initial) 0.57 0.93 0.91 0.84 0.85 1 1.02 

1 (Final) 0.48 0.93 0.91 0.84 0.85 1 1.20 

3 (Final) 0.48 0.99 0.98 0.81 0.84 1 1.10 

 

Suggestions: 

 Table 4 shows the current measurement and redesign measurement for Case 1 (initial and final) and Case 3 

(final). For Case 1, by reducing the load it will help to reduce the LI value. In this case, reduction of the load 

weight from 8kg (100 copies) to 4kg (50 copies) helps to reduce the LI value to less than 1.0. It shows the 

posture is safe to the worker. However, by reducing the weight of the load, it will affect the completion time and 

unsuitable to be implemented. Another suitable suggestion is, the worker should take a short break in-between 

the task as long as it does not affect the job schedule. Furthermore, the worker in the Case 1 must bring the 

newspapers closer to him (reduce Ho) to increase HM value because vertical height (Vo) and vertical distance 

(D) are already fixed due to conveyor and pallet height as shown in Table 4. Modification was also done on the 

angle of symmetry. The modification concept for final posture is also similar with initial posture. For Case 3, the 

HM value, the AM value and the FM value need to be modified in order to get the optimum value, which is near 

to 1.00. Therefore, the adjustment had to be done on horizontal location, angle of symmetry and lifting rate as 

depicts in Table 4. 

 
Table 4: Current and redesign measurement of Case 1 (initial and final) and Case 3 (final). 

Case Task 
Hand location (cm) 

Vertical distance 

(cm) 

Angle of 

symmetry 
Rate (lift/min) 

LI 

Ho or Hd Vo or Vd D O D F 

1( Initial) 

Current 44 100 50 50 50 0.083 1.02 

Redesign 1 40 100 50 50 50 0.083 0.93 

Redesign  2 44 100 50 45 45 0.083 0.99 

Redesign  3 40 100 50 45 45 0.083 0.90 

1 (Final) 

Current 52 50 50 50 50 0.083 1.20 

Redesign 1 42 50 50 50 50 0.083 0.97 

Redesign  2 42 50 50 45 45 0.083 0.95 

3 (Final) 

Current 52 71 29 60 60 0.250 1.10 

Redesign 1 50 71 29 60 60 0.250 1.06 

Redesign  2 50 71 29 60 60 0.200 1.05 

Redesign  3 50 71 29 45 45 0.200 0.99 
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Conclusions: 

 The NIOSH Lifting Equation parameters, TILE concept and ergonomic guidelines have been utilized to 

improve the working posture of the manual worker. Based on this study, majority of the workers had 

experienced back discomfort while performing the manual handling task. Based on the assessment on the three 

cases of manual handling tasks, several improvements conducted to reduce the risk of the manual handling task. 

Improvements of awkward postures have been done by modifying the weight of the object lifted, improvement 

of hand to object coupling, manipulation of horizontal and vertical distance, reduction in the lifting frequency 

rate, reduction in the angle of symmetry, work duration and physical changes in the job layout. In addition, all 

the improvement had considered the environment and conditions of the task as well as the workplace in order to 

ensure that it is align with the actual situation. In reality, it might be not possible to eliminate all manual lifting 

tasks due to the cost of mechanical lifting and environment constraints. Moreover, it is also difficult to teach the 

worker to comply with ergonomic rules if the formal training on lifting was not provided at the factory. 

Sometimes, it is too late to change the practice if the worker already comfortable with that particular posture 

even though it is harmful to them.  In conclusion, the management should apply this principle which is better 

late than never, which can affect their factory image.  
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