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Abstract

Keywords

Background and aims: Work-related musculoskeletal disorders are an
important cause of disability and absence from work among construction Spinal loads
workers. Working tasks in construction industry often involve substantial

Back pain
time in awkward postures and manual materials handling, and these types
of exposures are thought to be related to musculoskeletal injuries. Awkward EMG
postures and manual materials handling increase muscle activity that is in Musculoskeletal disorder

turn related to spinal moments and spinal load. Back pain among construction
workers has a high prevalence compared to other jobs. Based on qualitative
studies, numerous risk factors are involved in the development of back pain.
Portable electromyography (EMG) instrumentation can make practical,
high-resolution assessments of physical exposures for a long duration time.
The present study was conducted to evaluate prevalence of musculoskeletal
disorders and the compressions loads on the low back using a method called
compression-normalized EMG (CNEMG). CNEMG is a direct measurement
method which allows for measurement of spinal compression in workstations
where traditional biomechanical methods, such as video analysis, are not
possible.

Compression force
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Methods: The frequency of musculoskeletal discomfort was assessed during
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an interview by an evaluator using the standardized Nordic musculoskeletal
questionnaire. This questionnaire included two sections. The first part
addressed demographic characteristics, and the second one included questions
about musculoskeletal discomfort experienced during the past year. This study
was conducted on 30 workers of various professions of building construction
(rod busters, mason, stonemason, and manual material handling workers) in
Ahvaz city, Iran. In this study, to estimate the compression loads on the back,
the surface electromyography technique was used. EMG data were collected
in real time using a portable EMG measurement unit (Mega M3000P4 Mega
Electronics, Finland) and downloaded to a computer. EMG signals were
collected from 30 workers and transformed into units of low back compressive
force (Newtons) using MATLAB software. Analysis and interpretation of data
were determined based on amplitude probability distribution function. The
mean, peak CNEMG as well as the percentage of work time spent above 3400
N and 6800 N thresholds were calculated. The arithmetic mean of the CNEMG
signal (in N) was calculated separately for each of the jobs and Amplitude
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probability distribution function (APDF) was calculated from the CNEMG
signals. Peak, median and static CNEMG levels as well as the percentage of
work time spent above 3400 N and 6800 N thresholds were calculated. All
statistical analyses were performed using SPSS 20 (SPSS Inc., Chicago, IL,
USA) at 0.05 level . The Kolmogorov-Smirnov test was used to examine the
normality of the distribution of data and the Shapiro-Wilk test was used for
further confirmation. All data were tested to be normally distributed. Therefore,
the ANCOVA test was used to compare the compressive loads and estimated
exposure time between the four occupational groups with demographic factors
(including age, height, weight and work experience).

Results: Results showed that 687. of workers in last year had claimed one of
musculoskeletal disorders in their workplaces. The most prevalent symptoms
were in the body regions of back (757), shoulders (607), and wrist (657) in
the past 12 months. Complaints of the back and elbow were the most often
reported among the stonemason and manual materials handling workers
during work, whereas lower arm/wrist and upper leg complaints were the most
often reported among the mason. The highest and lowest mean of compression
pressure (50th percentile) was estimated among the manual material handling
workers and masons, respectively. There was a significant difference between
the compressive loads on the back among different occupational groups (p
<0.05). Stonemasonry workers and manual material handling workers had
significantly more exposure time to compression loads over 3400 N, compared
to the armature assemblers (p <0.05). Mean time spent above the 3400 N
threshold was 137. for all workers; stonemason had the greatest time above this
threshold at 217, while masons had the least at 2/. Stonemason also had the
most time spent above the 6800 N threshold at 7/; masons had the least at 0.067.

Conclusion: The aim of this study was to identify the prevalence of work related
musculoskeletal disorders and estimating the compression loads during work
among construction workers. In the present study, a high prevalence of MSD
was among construction workers in four different construction-related jobs,
rod busters, mason, stonemason, and manual material handling. The majority
of MSDs were perceived as work-related by the manual material handling
workers. Musculoskeletal disorders work-related in construction workers have
been reported 77/ which is almost similar the prevalence reported in this study.
By comparing the prevalence of MSDs in general population and construction
workers, previous studies reported that the probability of workers for an
outcome of MSD are twice or more, which that requires strategy development
for prevention and control. The findings of present study showed that a high
prevalence of musculoskeletal disorders among construction workers working
in Iran. These findings are consistent with the previous study conducted in Iran
where the prevalence of musculoskeletal disorders in building construction
workers was reported as high as 76.2/. Findings show the highest prevalence of
low back pain in construction workers which is consistent with results of many
other studies. One of the significant strengths of this study was the use of a
long-duration sampling strategy, which is rarely used in field-based ergonomics
research. The direct measurement of the posture provides accurate quantitative
measurements for estimating exposure to work-related physical risk factors.
Direct measurement methods enable the most precise measurements of
prolonged exposure to postures, movements, and repetitions as compared to
observational or self-report methods. The biomechanical evaluation results
of this study showed that the compression load on the back of the workers
in various construction jobs was high, especially since these workers spend
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considerable time performing manual material handling tasks and in awkward
postures and such exposures are known to be related to both spinal load and
back injury. Studies have shown that the risk factors of posture and force are
directly related to compressive load and lumbar injuries. In general, according
to the findings, it seems that with the implementation of administrative
(reducing the work time and rotate the tasks of lifting and carrying) and
engineering controls (use of proper mechanical devices and maintenance of
transport equipment), the risk factors contributing to the development of back
disorders can be controlled.
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