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Abstract: Blue-collar workers who involve in high and enormous physical work demands within a limited time 
frame are more likely to be more physically straining and eventually develop work-related musculoskeletal 
disorders (WRMSDs). In recent years, physical exercise programs have received substantial attention at the 
workplace because of their association in reducing or minimizing the risk of cardiovascular and musculoskeletal 
disorders and diseases. This study aims to determine the prevalence rate of MSDs among blue-collar workers in 
the telecommunication industry. A quantitative cross-sectional survey was conducted using Cornell 
Musculoskeletal Discomfort Questionnaire (CMDQ) among blue-collar workers in Telekom Malaysia Berhad 
(TM). A total of 424 respondents participated in the study. Data were analysed based on frequency & descriptive 
analysis using the Statistical Package for Social Science (SPSS) tool. Based on the data collected, the most severe 
body region is identified to be the low back as well as the upper body parts among blue-collar workers at TM. 
Nevertheless, the absence of physical exercise and sedentary lifestyle among the blue-collar workers may have 
contributed to the results. Thus, further study on physical exercise and WRMSDs is required to explore this 
issue. 

Keywords: Blue-Collar Workers, Prevalence, Musculoskeletal Disorders (MSDs), CMDQ. 

1.0 INTRODUCTION 

Work-related musculoskeletal disorders (WRMSDs) possess a major problem in an active 

workplace and many industrialized countries [1-3]. MSDs are generally associated with ergonomic 

risk factors and are denoted as pain or injuries in various human musculoskeletal systems which 

includes nerves, muscles, tendons, ligaments and structures that supports limbs, back and neck [4, 5]. 

MSDs could be chronic or acute as they can be widespread or localized to one area.  

Ergonomic risk factors such as awkward posture (position of the trunk, elbows, and shoulders 

significantly deviate from a more neutral position for a long period), repetition, contact stress and 

sedentary posture are often the main cause that leads to MSDs [6].  These ergonomic MSDs leads to a 
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number of consequences such as reduce in workers' working ability and productivity, an increase in 

absenteeism or lost working days, and early retirement by the worker [7, 8].  

All these consequences not only cause an enormous burden on individuals but also lead to a 

significant impact on the financial and economic growth of the employer [9]. MSDs are found to be a 

major issue in industrialized countries as they affect almost 70-80% of adults at some point in their 

lives [10]. 

Nevertheless, the frequency of reported work-related MSDs injuries is seen to be rapidly 

increasing in Malaysia. According to the annual statistic report by social security organization 

(SOCSO), MSDs is found to be one of the most common occupational diseases reported in Malaysia at 

a higher rate than other diseases such as respiratory diseases and skin diseases [11].  Figure 1 

illustrates the number of MSD cases that have been reported by the national institute of occupational 

safety and health (NIOSH) as well as the social security organization (SOCSO) reported from the year 

2009 to 2017 [11, 12]. 

Figure 1 Number of Musculoskeletal Disease (MSD) Cases Reported from the Year 2009 to 2017 
[11, 12] 

 
Based on Figure 1, a huge spike in the number of MSDs cases is recorded, a total number of 

1354 cases reported in 2017 compared to only 161 cases in 2009 [12]. Therefore, the need for targeted 

ergonomic interventions such as framework, awareness, education, and exercise programs to address 

the MSDs issues among Malaysian workers is crucial and need to be addressed soonest. 
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MSDs were recognized as early as the 18th century. However, the occupational factors were 

only examined using the epidemiologic method and the work-relatedness of these conditions only 

began appearing in the international scientific literature in the 1900s [13]. Subsequently, there have 

been a major increase in literature on workplace MSDs and more than six thousand articles addressing 

this issue in the workplace have been published [14].  

The nature of work for a worker, either contractual or physical places a direct demand on an 

individual's health. Based on previous researches, there is substantial variation in the physical 

demand placed on workers across occupations, where blue-collar workers tend to be more physically 

straining due to high physical work demands, like frequent heavy lifting which is considered as the 

primary cause of MSD among blue-collar workers [15-17]. Table 1 demonstrates some of the studies in 

the past on MSD issues among blue-collar workers. 

Table 1 Past Studies on MSDs Issue among Blue-collar Workers 
Author/Year of 

Publish 
Statements /Findings 

Hadi [18] 

Feeling the need to work as fast as possible was a significant predictor of low 

back pain and increased the risk by 3.5 times among tea plantation workers 

in Cameron Highlands. Thus, he suggested that both the management and 

workers give serious attention to this particular aspect to reduce the 

incidence of low back pain  

Iris Liew et al. [19] 

There was a high prevalence of MSD symptoms among the government 

sector dental clinicians in Sri Aman and Betong Divisions, with the most 

commonly affected body regions being neck, wrists/hands, lower back, and 

shoulders. The prevalence of MSD symptoms increased with age and years of 

practice for most of the affected body regions 

Baba et al. [20] 

It was found that the highest prevalence of MSD among workers who 

perform the Manual Material Handling (MMH) task in an automotive 

manufacturing plant in Malaysia was lower back pain, followed by pain at 

feet/ankle and pain in the upper back region 
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Roseni et al. [21] 

The result shows that standing workers from the electronic manufacturing 

industry in Malaysia are exposed to consistent MSD more than sitting 

workers in all body regions except for the upper back. 

Tone et al. [8] 
Blue-collar workers had a significantly higher risk than white-collar workers 

for both short- and long-term sickness absence from MSD  

Kajitani [22] 
The physical abilities of male blue-collar workers decline more rapidly with 

age, especially after 55 years of age, compared to those in other occupations. 

Markus et al. [23] 

Exposure Variation Analysis demonstrates that almost half of the blue-collar 

workers were exposed to heavy low-back loading which puts them at risk of 

developing musculoskeletal disorders and low-back injury. 

Van Rijn et al. [24] 

Work demands of blue-collar workers like slaughterhouse-warehouse, postal 

workers, and operators involve high loading, yet with different frequencies 

of exposure, which may imply an increased risk of MSD in the low-back and 

upper extremities. 

Holly et al. [25] 

The health of blue-collar women over the past quarter-century generally 

suggests that blue-collar women experience worse health than blue-collar 

men or women in other occupational classes. 

 

A gap has been identified as there is little or limited research that has been done to investigate 

on the intervention in preventing MSDs for blue-collar workers.  Hence, this research is conducted to 

investigate the prevalence rate of MSD discomforts among blue-collar workers to assist in developing 

a new framework for physical exercise programs that can be practiced by all the blue-collar workers.   

 
2.0 METHODS 

The research approach has been chosen to investigate and reduce the prevalence rate of MSD 

discomfort among blue-collar workers in the telecommunication industry. It will help to identify all 

the common body parts that is seems to have a higher prevalence MSD rate among blue-collar 

workers in the telecommunication industry as this symptom can differ from one industry to another. 
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The approach is highly appropriate since it is concerned with unfolding real situations, which can be 

used by the employer in mitigating or preventing MSD injuries and providing a healthy working 

culture for their workers. 

Thus, blue-collar employees at Telekom Malaysia Berhad (TM) is chosen as their total number 

of blue-collar workers is almost 60% of their total employees [26] and will be conducted using 

quantitative analysis.  

Figure 2 Workplace Statistics on Number of Employees at TM [26] 
 

Participants 

A cross-sectional study was done among 424 (n=424) blue-collar workers at TM, those who 

were involved in performing daily tasks on resolving dockets at sites such as towers, customer 

premise, manholes and exchanges. Besides that, it also covers workers around the Klang Valley area 

as the nature of the work of this field team is the same for the other regions in Malaysia. The 

respondents were randomly selected to answer the questionnaires. 

Instrumentation 

A Cornell Musculoskeletal Discomfort Questionnaire (CMDQ) is used to collect data on the 

prevalence rate among blue-collar workers at TM. Dr. Alan Hedge of Cornell University and a group 

of graduate students from the field of ergonomics developed the CMDQ, regarded as one of the key 

components in academic scholarship on musculoskeletal disorders [27].  CMDQ assists in evaluating 

to which MSDs can negatively affect one’s job performance and the discomfort level based on 

occurrence and seriousness. Moreover, Ardalan et al. [28] highlighted in their research that usage of 

the Cornell Questionnaire to examine and document the prevalence rate of MSDs among workers in 

Malaysia was proven to be satisfactory. 
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Figure 3 Cornell Musculoskeletal Discomfort Questionnaire (CMDQ) 
 

As shown in Figure 3, twelve body parts were identified to be evaluated by the workers at TM 

to determine the comfort level that they feel. In this study, three questions, namely (1) "How often did 

you encounter aches, pain and/or discomfort when you were last at work?", (2) "How uncomfortable 

were you when you encountered such aches, pain and/or discomfort?", and (3) "If you have 

experienced these aches, pain and/or discomfort, did you also experience any form of interference in 

your work?" have been reiterated in each section of the questionnaire, which were in turn given such 

labels as Shoulders, Neck, Upper Arms, Upper Back, Lower Back, Wrist, Forearms, Thighs, Hips, 

Knees, Left Lower Leg and Right Lower Leg [29]. 

Data Analysis 

With guidance to the steps below, analysis of the obtained scores were carried out as follows: 

several times a day=10; once a day= 5; 3-4 times/week =3.5; 1-2 times/week =1.5; never = 0.  

The results of the questionnaire are determined by multiplying both the scores for levels of 

interference (1-3) and discomfort (1-3) with the frequency scores stated above (0-10). “0” is used in 

categorizing missing values that have been detected whilst computing the analysis. As such, the 

combined score of discomfort, interference and frequency is reduced to zero if the frequency score 

sports a missing value. This, on the other hand, does not apply if the missing value is detected in 

either the interference or discomfort scores [27]. 
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Ranging from severe, moderate to mild, the discomfort score helps to determine the level of 

seriousness in discomfort. The data obtained from the CMDQ questionnaires will be analysed based 

on the frequency and descriptive analysis using the Statistical Package for Social Science (SPSS) tool. 

3.0 RESULTS AND DISCUSSIONS 

The demographic information includes age, gender, education level and work schedule are 

presented in Table 2. 

Table 2 Demographic information (n=424) 
Age (Years) n % 

20-29 27 6.4 

30-39 279 65.7 

40-49 81 19.2 

> 50 37 8.7 

Gender n % 

Female 64 15.0 

Male 360 85.0 

Education Level n % 

≥ Degree 64 15.0 

≤ Diploma 360 85.0 

Work Schedule n % 

Normal Work 399 94 

Shift Work 8 2 

On-Standby 17 4 

Exercise n % 

None 236 55.6 

≤ 3days/week 143 33.7 

> 3days/week 45 10.7 
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Table 3 Level of discomfort according to body region using CMDQ 

Body region 
No discomfort 

(%) 

Mild 

(%) 

Moderate 

(%) 

Severe 

(%) 

Very Severe 

(%) 

Neck 32 25 26 14 3 

Shoulder (R) 38 23 24 12 3 

Shoulder (L) 43 21 23 10 3 

Upper Back 40 21 23 13 3 

Upper Arm (R) 55 18 16 9 2 

Upper Arm (L) 56 17 18 8 1 

Lower Back 33 19 27 16 5 

Forearm (R) 59 15 18 7 1 

Forearm (L) 60 14 18 7 1 

Wrist  53 17 18 10 2 

Hip/ Buttocks 59 15 16 8 2 

Thigh (R) 60 14 18 7 1 

Thigh (L) 60 14 17 7 2 

Knee (R) 53 16 20 8 3 

Knee (L) 52 17 21 8 2 

Lower Leg (R) 54 15 22 7 2 

Lower Leg (L) 53 17 21 7 2 

Most of our respondents are males (85%) from the middle age group of 30 to 39 (65.7%). A 

majority of them are involved in a regular working hour shift which is 8 hours/day. Based on data 

collected using CMDQ, the most severe body region is identified to be low back as well as the upper 

body parts among blue-collar workers, supporting the study conducted by Hadi [18], Van Rijn et al. 

[24] and Holly et al. [25]. The lumbar region, also known as the low back starts from the area below 

the ribcage. Physically demanding job and excess activity contributes to the severity of pain at low 

back.  

Generally, the blue-collar workers at TM who are involved in performing daily tasks on 

resolving dockets at sites such as towers, customer premise, manholes and exchanges are involved in 

physically demanding jobs such as working at height, manual handling, portable staircase handling, 

working in a confined space, heavy load handling, etc. This kind of job involves forceful movement, 

heavy lifting, awkward postures, twisting, bending, and repetition for a long period, which eventually 
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can cause the muscles and ligaments in the area of the back to stretch and tear and in turn contributes 

to MSDs. 

 

 

 

 

 

 

 
 
 

Figure 4 Impact of age over the body region with high level of severity rate 
 

As we evaluate the impact of age over the body region with a high level of severity rate 

recorded, the age group between 50 years and above and 30 to 39 years old are the main age group 

that contributes to a high percentage of severity in the upper body and lower back regions. The 

prevalence rate of musculoskeletal disorders may increase as much as 15% among workers, with more 

evident increases occurring in physically demanding occupations [30], especially where such 

occupations do not maintain or improve strength [31]. Therefore, older age groups workers are more 

likely to develop MSDs injuries.  

Besides, 55.6% of the total respondents reported that they do not perform any type of exercise 

activity. Physical activity is found to be a crucial element for maintaining the proper function of the 

human musculoskeletal system [32].   The absence of physical exercise can cause injuries and stiffness 

to the muscle, which leads to the aggravation of neck, shoulder and back pain. Adults who lead a 

sedentary lifestyle are more vulnerable to loose muscle flexibility and strength, which is associated 

with less health-related natural posture and physical fitness.  
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4.0 CONCLUSION 

Based on the data collected using the Cornell Musculoskeletal Discomforts Questionnaire 

(CMDQ), the most severe body region is identified to be low back as well as the upper body parts 

among the blue-collar workers at TM. The upper body parts include the body region of the neck, 

shoulder, and upper back. Nevertheless, the absence of physical exercise and sedentary lifestyle 

among the blue-collar workers may have contributed to the results. Thus, further study on the 

relationship between physical exercise and WRMSDs is required to explore this issue.  
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