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Abstract: Symptoms and disorders of the musculoskeletal system (MSDs) are the 

most common reasons for absent from work in Malaysia. Physical work load and 

more specifically manual materials handling is generally considered to be an 

occupational risk factor for low back and shoulder complaints. A recent review of 

epidemiological literature revealed that pushing and pulling assessment is suggested 

to be a risk factor of musculoskeletal complaint. In light of that, this paper combines 

results of several studies to present an approach for evaluating not only the exerted 

hand forces, but also the low back and shoulder load during pushing and pulling in 

practice. This study was conducted in Taiping, Perak. Data was collected using a 

structure questionnaire which is Nordic Musculoskeletal Questionnaire (NMQ). A 

cross sectional questionnaire survey was carried out among 39 workers from several 

workshop with mainly pushing and pulling assessment. The NMQ was used to assess 

the exposure to pushing and pulling and other physical risk factors for low back and 

shoulder pain. Psychosocial factors at work were also assessed. The mean age of the 

respondents were 30 years. In this study, it was found that 68% automobile mechanics 

had been troubled with musculoskeletal symptoms. RAPP analysis shows that 55% 

automobile mechanics are in medium risk level to develop musculoskeletal symptoms 

due to extreme posture and hand grip. Initial and sustained exerted forces were not 

highly correlated with the mechanical load at the low back and shoulders within the 

studied range of the exerted forces. A clear association between pushing and pulling 

and musculoskeletal disorder may become apparent in several definitions of pain. 

Therefore, the objective of the present study was to examine the association between 

the Risk Assessment of Pushing and Pulling (RAPP) and Nordic musculoskeletal 

questionnaire (NMQ) among mechanics.  
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1. Introduction 

 

Car tyre service centres are considered to be among the most hazardous in the automotive 

environment. Various car tyre activities involve handling heavy objects such as installation and 

replacing a tyre and rim [1]. Explored that automobile mechanics involved in great physical risk tasks 

due to working in standing, sitting and lying position for long periods of time in awkward postures [2] 

. Parts of human body that often exposed by musculoskeletal disorders are back, neck, arms and hands 

[3] . The term musculoskeletal disorders (MSDs) refer to conditions that involve the nerves, tendons, 

muscles and supporting structure of the human body. Musculoskeletal disorders (MSDs) are widespread 

and increasing occupational health problems in the workplace worldwide [4]. In many types of the 

occupational groups, MSDs are major causes of work related disability and lost time due to illness [5]. 

One tool for measuring musculoskeletal disorders is the Nordic Questionnaire (NMQ) and this 

instrument can be used to assess a general level of discomfort across the workforce, regardless of the 

source of pain [6]. The (NMQ) was developed by a team of Nordic researchers organized to create a 

simple standardized questionnaire that could be used for the screening of musculoskeletal disorders as 

a part of ergonomic programs and for epidemiological studies of musculoskeletal disorders [7]. 

Pushing and pulling is defined as the exertion of a (hand) force by a person on an object or another 

person, the resultant force of which is directed horizontally [8]. Aside from that definition, a distinction 

can be made between P&P while walking in order to move an object, such as a trolley, and P&P while 

standing in order to operate an instrument, such as a lever [9]. When pushing and pulling objects, the 

weight of the object or conveyance, including its contents, affects the force required of the worker. 

Often workers have to slide objects on a table or flat surface. In these cases, the weight and the friction 

characteristics of the object and the surface are the prime determinants of the force required. Pushing 

and pulling are also necessary to transport large quantities of packed goods on wheeled carts and are 

more or less hidden activities of several other tasks.  

2. Materials and Methods 

 

A cross sectional questionnaire survey was carried out among male mechanics only, for which it 

was expected that pushing and pulling was common activity, were approached to participate in the 

study. A few of workshops were selected for participation after the approval of the management. The 

questionnaires were given to all staff that willing to participate. First of all, participants only need to fill 

out the NMQ and a demographics questionnaire. During the visit, researchers filled out other 

questionnaire that related to the risk assessment of pushing and pulling (RAPP) during observation. 

This study was approved by the police department during Malaysian movement control (MCO) during 

pandemic COVID-19 and all participants provided informed consent before participating in the study. 

This study was conducted at Taiping, Perak. This was a cross sectional descriptive study carried out 

among mechanics in ten car tyre service centers in Taiping. Total sampling was used. There were 39 

workers in the various mechanics. All participant accepted to participate in the study. 

      The Nordic Musculoskeletal Questionnaire (NMQ) was preferred as a data collection instrument by 

investigator, as because it is widely used by ergonomist and occupational health professionals as a 

standardized tool to find out the prevalence and associated physical and psychological risk factors of 

musculoskeletal symptoms from different working population by easy, quick and a systematic way [10]. 

The questionnaire was used to obtain information on the socio-demographic characteristics of the 

respondents, job history. Completion is aided by a body a body map to indicate nine symptoms sites 

being neck, shoulders, upper back, elbows, low back, wrist/hands, hip/thighs, knees and ankles/feet. 

Data collection lasted for 5 days.  
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      Meanwhile, Risk Assessment Pushing and Pulling (RAPP) was used to identify the physical risk 

level of developing musculoskeletal symptoms among automobile workers. This tool is designed to 

help assess the key risks in manual pushing and pulling operations involving whole-body effort such as 

moving loaded trolleys or roll cages, or dragging, hauling, sliding or rolling loads. The data collected 

were edited manually, entered into computer and analysed using the Statistical Package for the Social 

Sciences (SPSS) version 20. Data analysis was done using descriptive statistics (Frequency, 

proportions, means and standard deviation to summarize variables).  

3. Results and Discussion 

3.1 Results 

Table 1: Demographic Data (n=39) 

Characteristics N % 

Gender   

Male 39 - 

Age - -- 

<20 0 0 

20-40 34 88 

40> 5 12 

Employment duration   

1-3 years 12 31 

4-5 years 20 51 

More than 6 years 7 18 

Daily working hours   

Up to 8 hours 33 85 

More than 8 hours 7 15 

 

A total of 39 mechanics participated in the study giving a response rate of 100%, with a mean age 

of 30 years. Three-quarters of the respondents hold the job title as main worker and 84% of participants 

worked daily more than 8 hours in automobile workshop and garage. 
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Figure 1: The prevalence of musculoskeletal symptoms in in body regions at last 12 months 

              

     In this study, it was found that 68% automobile mechanics had been troubled with musculoskeletal 
symptoms in at least one region in the body over the last 12 months. Table 1 illustrated that there was 

sign musculoskeletal symptoms prevalence in the last 12 months preceding data collection and job title 

and daily working hours.  

 

   Table 2: Reported risk factors in pushing and pulling assessment related to musculoskeletal symptom. 

Reported physical risk factors 
Respondent (%) 

Good Reasonable Poor 

Posture 10 (26%) 23 (59%) 6 (23%) 

Hand grip 17 (44%) 15 (39%) 7 (18%) 

Work pattern 25 (64%) 11 (28%) 3 (7%) 

Travel distance 29 (74%) 9 (23%) 1 (2%) 

Condition of equipment 30(77%) 9 (23%) 0 

Floor surface 31 (79%) 6 (23%) 2 (5%) 

 

  On the other hand, Table 2 demonstrates that there is highly significant association between reported 

musculoskeletal symptoms in the last 12 months and the risk of assessment pushing and pulling in 

posture, hand grip, work pattern, travel distance, condition of equipment and floor surface. Furthermore, 

Table 2 reveals that 55% automobile mechanics are in medium risk level to develop 
musculoskeletal symptoms due to extreme posture and hand grip. Significant association was found 

between at least one region pain in last 12 months & RAPP score (p-0.000) for developing 

musculoskeletal symptoms. 
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3.2 Discussions 

The objective of the present study was to examine the relationship between risk assessment pushing 

and pulling and Nordic musculoskeletal symptom which indicates the most affected area to low back 

pain and shoulder pain. In this study, it found lower back pain as the most prevalent body area (72%) 

in our study. Other prevalent body areas of this study are shoulder and upper back. A study in 

Bangladesh estimated that 78% of professional car drivers suffer from LBP. From the various studies 

showed that lower back pain was the most prevalent musculoskeletal symptoms in Norway (76%) 6 

and United Kingdom (65%) 4 among the automobile mechanics. Low back pain in the health setting is 

therefore a common problem as reported in many studies. Meanwhile for the risk evaluation of pushing 

and pulling during work situations is generally aimed at the assessment of initial exerted forces, required 

to accelerate the object, and sustained exerted forces to keep the object at a more or less constant 

velocity. The initial and sustained forces are usually compared to psychophysically determined 

maximum acceptable forces corresponding to the actual work situation[11]. Low back pain is one of 

the most common symptoms of musculoskeletal disorders in the work place [12]. This cross sectional 

study investigated the prevalence and possible risk factors associated with low back pain and shoulder 

pain among workers in the automobile service. Over a quarter of the health workers reported having 

low back pain and shoulder pain within the preceding 12-month period [13]. The proportion affected 

was substantial enough to possibly affect productivity at the workplace[14]. Pushing and pulling 

activities need considerable attention in the design of the working environment to prevent the 

development of musculoskeletal disorder. These include obesity, smoking, weight lifting, stooping, 

prolonged sitting, poor fitness level, especially among those with sedentary lifestyle and awkward 

posture at work.  

4. Conclusion 

Several potential risk factors of pushing and pulling had a significant effect on the mechanical load 

at the low back and shoulders. Inadequate evidence regarding musculoskeletal symptoms prevalence 

and its impact on quality of life of automobile mechanics are available in Taiping. The study result 

reveals that Taiping automobile workers are in risk due to the demand of poor ergonomic working 

environment by analyzing posture and pattern of movements. For the limitations of the study, many of 

the mechanic were not willing to spare too much time to be interviewed as they were on duty. This may 

have led to the withholding of certain information in order to save time. Also, the issue of self-reporting 

was considered a limitation as the findings of the study were entirely based on the information given 

by the respondents. 
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