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Abstract

Objectives: The objective of this research is to discover the trends of work-related musculoskeletal disorders that are prevalent in the linemen population, as well as 
the occupational activities that put linemen at risk of developing WRMDs.

Methodology: The study included 50 male linemen employed in FASCO, who performed various fi eld tasks in a Faisalabad city Pakistan. Age group included in the 
study between 20 to 40 years. Chi square test was applied to check association between daily life and incidence of symptoms.

Results: There is no signifi cance associations were founded between age and tasks of linemen with p-value 0.431. There is signifi cance association was founded 
between comfort and their tasks with p-value 0.002. There is signifi cance association was founded between body region and their tasks with p-value 0.001. 

Conclusion: MSDs in body areas other than the back were found in our investigation, particularly in the shoulders and knees. We also identifi ed high-risk tasks that 
would require more investigation and management. 
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Introduction

Musculoskeletal disorders are common among electricity 
linemen in the city of Faisalabad. Linemen, also called 
as power-line staff, are individuals who deal with electricity 
in various processes such as troubleshooting, tracking, 
and fi xing overhead power stations. The working condition 
of linemen is said to be dangerous because the essence 
of the profession requires electricity, which can lead to 
electrocution and death during work time [1]. Aside from the 
risk of electrocution, Work-Related Musculoskeletal Disorders 
(WRMDs) amongst linemen have become a growing problem in 
recent decades of the physically challenging job activities [2]. 
Work-related musculoskeletal conditions arise as a result of 
physical risk variables in the workplace and job assignments. 
The National Institute of Occupational Safety and Health 
(NIOSH) has found compelling data linking physical health 
risks and job assignments to the emergence of work-related 

musculoskeletal disorders [3]. According to an Electric Power 
Research Institute (EPRI) survey, the lineman occupation has 
the highest proportion (17.7 percent) of medical insurance 
premiums as compared to other forms of electricity-related 
occupations. Nonetheless, the sequence of WRMDs in different 
body parts among linemen has not been extensively studied. 
As a result, there are drawbacks and diffi culties in developing a 
healthcare intervention policy for the prevention and treatment 
of WRMDs in lineman community [4]. The electric power 
industry’s overhead and underground line work is physically 
demanding and can expose employees to musculoskeletal 
disorders (WRMDs), in upper extremity specifi cally [5]. 

Objective

The objective of this research is to discover the trends of 
work-related musculoskeletal disorders that are prevalent in 
the linemen population, as well as the occupational activities 
that put linemen at risk of developing WRMDs.
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Material and methodology 

The study included 50 male linemen employed in FASCO, 
who performed various fi eld tasks in a Faisalabad city Pakistan. 
Age group included in the study between 20 to 40 years. The 
project was approved by the Research Ethics Committee of The 
University of Faisalabad.

The distribution linemen were divided into three groups 
according to the type of tasks they performed

1. Live Line Linemen (LLL): Linemen who work on the 
high- and low-voltage distribution networks in real 
time.

2. Maintenance/Emergency Linemen (MEL): Linemen 
who respond to emergencies and pre-programmed 
services. They are in charge of checking and maintaining 
the medium- and low-voltage networks, as well as 
maintaining street lights. The MEL team employs 
ladders to complete duties, and the linemen are belted to 
the pole or ladder. There are three different ladder sizes 
to choose from: Three ladder sizes are used: a central 
ladder (10.2m) linked to the vehicle but not carried by 
the linemen; a portable ladder (7.8m, 31kg) that must be 
carried by two individuals; and a portable ladder (6.6m, 
26kg) carried by a single line-man.

3. Commercial Linemen (CL): Inspection linemen are in 
charge of cutting and restoring the energy supply as 
well as maintaining and removing energy consumption 
metres. These tasks necessitate the use of fewer ladders 
and less exertion, as well as the use of tools on occasion.

Procedures 

The data was collected with the use of questionnaires 
between june 10th to August 25th, 2018. Before the 
commencement of the work shift, the questionnaires were 
administered in groups of no more than fi ve people in private 
places. The participants were educated about the study’s 
general protocols and signed a consent form ensuring data 
confi dentiality. The questionnaire was refi ned in two pilot 
studies to obtain the fi nal version. The fi rst pilot research was 
done with the company’s head engineer, who proposed some 
revisions to make the questions more clear for the staff. The 
second pilot research involved four lineman who rated the 
questions for clarity. The fi rst section of the questionnaire 
consisted of general demographic and occupational questions 
(age, gender, height, weight) (time of employment in the 
company description of previous and current tasks, time in the 
same job function, exposure to and duration of certain tasks in 
relation to the work week, such as: travel, walking, preparation 
of job site and observation Work leave, general health, fi tness 
level, and housework were also covered in the survey. This 
discomfort is unlikely to be the result of a catastrophic injury. 
After that, the workers were asked to classify the symptoms 
using the McGill pain questionnaire, which had already been 
translated and verifi ed into Portuguese 12. The fi nal section 
of the questionnaire included numerical pain scales13 ranging 

from 0 to 10 that were used to rate the level of discomfort in 
each body region at the time of the assessment. The shoulder 
region was the most affl icted by musculoskeletal complaints, 
according to a prior study of the questionnaire answers. A 
new data collection was set up using the Portuguese version 
of the optional work module of the DASH questionnaire14 to 
assess the impact of musculoskeletal symptoms on worker 
performance. Due to the small number of individuals in each 
group, the score was calculated for a descriptive comparison 
between the symptomatic groups according to the analytic 
technique of this questionnaire. To determine how much the 
workers’ musculoskeletal issues were hurting them, data on 
work leave and absences were gathered from the company’s 
human resource department. To supplement the examination, 
the examiners fi lmed the occupational actions they were 
evaluating on video. The examiners identifi ed the WMSD risk 
factors present during the activities.

Statistical analysis

Descriptive statistical analysis was performed in mean and 
standard deviation form Data was analyzed on SPSS version 23 
and checked signifi cance at =0.05.

Results

Out of 50 linemen 8 were belong to age group 20-25 years, 
15 were belongs to 25-30 years, 17 were belongs to age group 
30-35 years and 10 were belongs to age group 35- 40 years. 
Mean ± S.D was 32.91 ± 2.71 years (Figure 1).

Out of 50 linemen 10 had matric qualifi cation, 25 had 
intermediate qualifi cation, 15 had graduation level qualifi cation 
(Figure 2).

Out of 50 linemen 17(34%) had less than 3 year working 
experience, 10(20%) had 3 year experience and 23(46%) had 
more than 3 year working experience (Figure 3). Out of 50 
linemen 16(32%) perform Live Line (LLL), 25(50%) perform 
Maintenance/Emergency (MEL), 9(18%) perform Commercial 
Linemen (CL) (Figure 4). This table shows association between 
tasks of linemen with their age and their comfort. There is no 
signifi cance association were founded between age and tasks of 
linemen with p-value 0.431. There is signifi cance association 
was founded between comfort and their tasks with p-value 
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Figure 1: Age Distribution.
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0.002 (Table 1). This table shows association between tasks of 
linemen with pain on their different body part region. There is 
signifi cance association was founded between body region and 
their tasks with p-value 0.001 (Table 2). 

Discussion

The current study observed signifi cant prevalence of MSD 
among electricity workers, particularly among electricity 
linemen. Linemen were primarily impacted in the back and 
shoulder regions. Six out of every ten FESCO employees have 
a musculoskeletal disorder. The main complaint was pain and 
muscle weakness. Working experience and education may all 
be factors in this condition.

Moriguchi CS, et al. conducted a study in 2009, they found 
a signifi cant frequency of musculoskeletal problems among 
electric energy distributing electricians in the area of the state 
of Sao Paulo. The number of symptomatic employees changed 
according to electrician activity in regard to shoulder problems 
[6] In current study, signifi cant association was found between 
body region and their tasks.

In the current study, the most common site of pain was 
spine region which is similar to previous fi ndings among 
electrical workers [7]. The prevalence of back pain in MEL 
was high and after that was the shoulder pain. This shows the 
strong association among tasks and body region.

In our study, we investigated the level of discomfort during 
activity in different fi eld linemen related to tasks. The high 
level of discomfort was noted in MEL and less in CL. There is 
signifi cant association found among level of discomfort and 
tasks.

In Live Line Linemen the prevalence of both knee and spine 
region pain was equally high as compared to shoulder region. 
This conclusion is consistent with the fi ndings of Merlino, et 
al. [8], who found a signifi cant prevalence of knee pain [9-18].

Conclusion 

MSDs in body areas other than the back were found in 
our investigation, particularly in the shoulders and knees. 
We also identifi ed high-risk tasks that would require more 
investigation and management. 
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Figure 2: Education level.
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Figure 4: Types of linemen tasks.

Table 1: Association between types of linemen tasks with different variables.
Types Of Linemen Tasks

Age 

LLL MEL CL TOTAL p-value
20-25 2 5 1 8

0.431
25-30 5 7 3 15
30-35 5 9 3 17
35-40 4 4 2 10
Total 16 25 9 50

Discomfort 
Yes 11 20 8 39

0.002No 5 5 1 11
Total 16 25 9 50

Table 2: Association between types of linemen tasks with Body Region.
Types of Linemen Tasks

Body Region

LLL MEL CL TOTAL p-value
Shoulder 4 8 3 15

0.001
Spine 6 15 2 23
Knee 6 2 4 12
Total 16 25 9 50
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Recommendation 

Ergonomically associated factors should be investigated in 
future studies in order to establish a holistic health strategy 
aimed towards the linemen population. i.e., lineman platform 
and safety belt have been redesigned, job task redesign, fi tness 
program implementation and ergonomic training. 

Limitation 

1. In this study, additional causal risk variables such as 
psychological and individual health risks were missing. 

2. The research only included male participants.
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