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ABSTRACT

The construction industry has been identified as one of the top industries with higher-
than-average self-reported work-related musculoskeletal disorders (WRMSDs).
Construction workers develop musculoskeletal disorders (MSDs) due to continuous
exposure to ergonomic risk factors such as awkward posture, repetitive tasks,
prolonged working duration, vibration, insufficient breaks or recovery, physical and
mental stress, psychosocial and environmental factors. The Discomfort Survey and
Postural Assessment (DiSPA) tool was developed to assess construction workers’
exposure to ergonomic risk factors. The DiSPA tool combines a discomfort survey with
postural assessment, assesses a range of risk factors and reviews the whole body for
a comprehensive assessment. This study assesses the exposure of road construction
workers to ergonomic risk factors using the DiSPA tool through self-reporting and
observations. A cross-sectional assessment of 72 road construction workers, comprising
labourers, masons, ironworkers, carpenters, operators, and drivers, was conducted,
and quantitative data analysis was carried out. The results suggest a prevalence of
MSDs among road construction workers. 83% of participants reported at least one form
of musculoskeletal symptom. Carpentry was the trade with the highest musculoskeletal
symptoms at 93%, and the lower back was identified as the body part most associated
with MSDs. Although self-reporting is crucial for evaluating musculoskeletal symptoms,
this research advocates a complementary approach to MSD assessment. An integrated
method combining self-reporting and observations has been presented to achieve
robust, comprehensive outcomes that enable appropriate interventions.The DiSPA tool
meets the need for this complementary approach and has been applied to achieve the
study aim.

Keywords: Construction workers, Health and well-being, Musculoskeletal disorders, Assessment
tools, Risk factors, DiSPA tool, Ergonomics, Self-reporting, Observational assessment

INTRODUCTION

Several studies and reports support the premise that the construction industry
is highly hazardous (Jazari et al., 2018; ILO, 2015; BLS, 2026; HSE, 2025a).
A significant contributor to this status is the prevalence of musculoskeletal
disorders (Jazari et al., 2018; Egwuonwu et al., 2016). According to the
Health and Safety Executive (2025b), construction workers experienced
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work-related MSDs at significantly higher rates than workers in other
industries, such as manufacturing and transportation.

HSE (2022, 2025b) reported the prevalence of MSDs in the UK
construction industry. In China, Lee et al. (2023) documented the prevalence
of MSDs among construction workers. Boschman et al. (2012) demonstrated
MSD prevalence in the Netherlands. These studies validate and support the
assertion of MSD prevalence among construction workers. Similar reports
apply to developing economies such as India (Chakraborty et al., 2018)
and Nigeria (Adedoyin et al., 2022; Ekpeyong & Inyang, 2014; Egwuonwu
etal.,2016), all reporting a prevalence of MSDs among construction workers.
Wang et al. (2016) found a decline in the number of WRMSDs in the United
States construction industry (1992-2014); however, Wang et al. (2015) agree
that the industry has a preponderance of MSDs.

Musculoskeletal Disorders (MSDs) are injuries to soft tissues caused by
sudden or prolonged exposure to repetitive motions, force, vibration, and
awkward postures (NIOSH 2024). Work-related musculoskeletal disorders
(WMSDs) are MSDs that develop or worsen due to work activities (Egwuonwu
et al., 2016). These disorders negatively affect workers, causing pain and
discomfort and leading to serious outcomes such as absenteeism, decreased
productivity, job dissatisfaction, reduced quality of life, legal threats, and
disability (Lemaster et al., 2006; Crawford et al., 2021). The cost of treating
and managing MSDs is enormous (Ali et al., 2019; Gorasso et al., 2023;
Dieleman et al., 2020).

Ergonomic tools have been developed over the years to evaluate MSD risk
factors in the workplace, which is essential for preventing musculoskeletal
disorders. Examples of the ergonomic tools include the Ovako Working
Posture Analysing System (OWAS), Rapid Entire Body Assessment (REBA),
Nordic Musculoskeletal Questionnaire (NMQ), Cornell Musculoskeletal
Discomfort Questionnaire (CMDQ), Quick Exposure Check (QEC), and
Workplace Ergonomic Risk Assessment (WERA) (Karhu et al.,, 1977;
Mcatamney & Hignett, 1995; Kuorinka et al., 1987; Hedge et al., 1999;
David et al., 2008; Rahman et al., 2011). Each tool is designed with unique
features and strengths (David, 2005).

The Discomfort Survey and Postural Assessment (DiSPA) tool developed
by Okoro et al., (2026) as part of an on-going study, is a comprehensive,
whole-body ergonomic tool designed specifically for the construction
industry and could be adapted for other industries with high prevalence of
MSDs. DiSPA comprises a discomfort survey (DiS) and a postural assessment
(PA) component. It includes features such as a body map, a risk matrix, a
workers’ questionnaire, and an observers’ questionnaire. It evaluates various
MSD risk factors such as vibration, environmental conditions, recovery/
rest time, grip, psychosocial factors, work stress, posture, frequency, weight/
force, and duration (Okoro et al., 2025; Okoro et al., 2026). By combining
discomfort perception with posture observations, DiSPA adopts a more
holistic approach to assessing MSD risk exposure.
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SELF-REPORTING QUESTIONNAIRE/SURVEYS

Ergonomic risk assessment methods are designed to assess workers’ exposure
to ergonomic risk factors. They could be self-reporting, observational
assessment, direct measurement or remote sensing methods (Wang et al.,
2015). These methods have been used in epidemiological research and
ergonomic studies for data collection, pain assessment or risk assessment
(Gao et al., 2025; Gambatese & Jin, 2021; Brauer et al., 2003).

The self-reporting questionnaire or body discomfort survey is a unique risk
assessment tool for musculoskeletal disorders, relying on workers’ personal
experiences and perceptions to provide insights into MSD symptoms (David,
2005; Wang et al., 2015). Usually, it contains a set of questions that relate
retrospectively to the worker’s experience of pain, discomfort, fatigue,
tenderness, and numbness, or a combination thereof. Further questions
regarding the severity, likelihood/frequency, and work interference of pain
may be included (David, 2005; Wang et al., 2015; Kuorinka et al., 1987,
Okoro et al., 2026). Body maps, which aid workers in expressing their
experiences of pain or discomfort, may also be included. While critics point
out its subjectivity, potential imprecision, the influence of worker literacy,
and the disruption caused by self-reporting (David, 2005; Tang, 2020) as
weakness, its advantages such as ease of use, cost-effectiveness, broad
applicability across various work settings, suitability for large populations,
worker engagement, and the capacity to identify health issues that might only
be detectable through medical examination (David, 2005; Wang et al., 2015),
have sustained its widespread adoption. Some examples of self-reporting
questionnaires include the Nordic Musculoskeletal Questionnaire (Kuorinka
et al., 1987), the Cornell Discomfort Musculoskeletal Questionnaire
(Hedge et al., 1999), and the Dutch Musculoskeletal Questionnaire
(Hildebrandt et al., 2001).

OBSERVATIONAL ASSESSMENT

Observational or postural assessment involves evaluating workers’ tasks
by a trained observer, assessor, or facilitator using a pre-designed checklist.
The evaluation reviews the worker’s posture in a particular body region
(e.g., back, wrist), the frequency of movement in that region, and the
severity of action and/or duration while performing a task. The checklist
or ergonomic tool would normally contain a set of structured questions
that the assessor would use to rate and analyse the worker’s ergonomic risk
exposure based on observation (David, 2005; Wang et al., 2015; Karhu
et al., 1977; Okoro et al., 2026). According to David (2005), observational
methods yield more precise data than self-reporting methods. Observational
methods are largely inexpensive and could be applied to a range of tasks
and workplaces, especially as they don’t directly interrupt work (David,
2005; Wang et al., 2015). Their practicability (how well the method could
be used in varying work circumstances) remains a key strength (Widyanti,
2018). Conversely, the observational method requires that the observer be
sufficiently trained in using the selected ergonomic tool, and the assessment
outcome relies on the observer’s judgment (Wang et al., 2015), which may
be imprecise or biased. Another challenge with this method is that only a
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limited number of observations can be conducted by the facilitator. Some
examples of observational tools are the Ovako Working Posture Analysing
System (OWAS) (Karhu et al., 1977), Rapid Entire Body Assessment (REBA)
(McAtamney & Hignett, 1995), Quick Exposure Check (QEC) (David et al.,
2008), Work Ergonomic Risk Assessment (WERA) (Rahman et al., 2011).

COMBINED METHOD OF ASSESSMENT

Various studies have combined ergonomic assessment methods to achieve
deeper insights into MSDs or ergonomic risk factors. Habibi et al. (2012),
Anwar & Putri (2017), Adiyanto et al. (2022), Akuma and Abdullah
(2025), Gambatese & Jin (2021), among others, adopted a mixed-method
approach to assessing MSDs by combining self-reporting surveys of workers
with observational tools. According to the authors, combining a survey
questionnaire with an observational assessment yielded a comprehensive
outcome, enhanced validity, and reduced the likelihood of missing risk
factors. Other benefits of a combined approach include enhanced data,
expanded data and robust findings.

Despite the advantages of combining self-reporting with observational
techniques, an underlying challenge remains. These ergonomic tools are
designed to meet different needs; therefore, there is a risk of discrepancies in
the final results, which may affect the validity of the research. For example,
combining an observational tool designed only for the upper body with a
self-reporting tool that assesses the whole body (including the lower limbs)
can lead to such discrepancies. On this basis, and more, the Discomfort
Survey and Postural Assessment (DiSPA) tool was developed to integrate a
discomfort survey with an observational assessment, covering a range of risk
factors for a comprehensive whole-body assessment (Uchenna et al., 2024;
Okoro etal.,2025; Okoro et al., 2026). This paper assesses road construction
workers’ exposure to MSD risk factors using the DiSPA tool.

METHODS

To investigate the prevalence of MSDs among road construction workers
in south-south Nigeria, 100 workers were selected from a construction site
using stratified random sampling. Participants included drivers, operators,
masons, carpenters, iron fitters, and labourers.

Inclusion criteria: Workers who had been active in the selected construction
site and performing the same task over the preceding 3 months.

72 workers, including 4 drivers, 20 operators, 14 carpenters, 10 iron fitters,
12 masons, and 12 labourers, met the inclusion criteria and were assessed in
a cross-sectional survey using the DiSPA tool to assess their exposure to
MSD risk factors. Two facilitators who had completed 2 hours of training
in using the DiSPA tool conducted the assessment. The two components of
DiSPA were applied to the participants. Data from the DiSPA tool were then
collated, and quantitative analysis was conducted using Excel to determine
MSD prevalence.
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Ethical approval for this research was obtained from the Research Ethics
Committee of the University. Organisational approval was also obtained
from the selected company’s designated manager and supervisor before
conducting the study.

FINDINGS

The findings of the study are illustrated in Tables 1, 2, 3, and 4. The per cent
pain experience for each trade is shown in Table 1.

Table 1: Pain count by trade.

Trade Number of Number of Percent of  Number of Percent
Workers  Workers no Pain Workers Reported of Pain
per Trade Reported no Pain Experience Pain in at Least  Experience

in any Body Part per Trade  one Body Part per Trade

Driver 4 2 50% 2 50%
Operator 20 S 25% 15 75%
Carpenter 14 1 7% 13 93%
Iron 10 2 20% 8 80%
Worker

Mason 12 1 8% 11 92%
Labourer 12 1 8% 11 92%
Total 72 12 17% 60 83%

The percentage pain count for each body region reveals the body region
mostly symptomatic to MSDs among the participants as seen in Table 2.

Table 2: Pain count per body part.

Body Part Pain Count  Percentage Pain
Count

Upper Back 5 4%
Lower Back 45 32%
Left Shoulder/Arm 20 14%
Right Shoulder/Arm 24 17%
Left Wrist/Hand 6 4%
Right Wrist/Hand 9 6%
Neck 4 3%
Left Leg/Knee 11 8%
Right Leg/Knee 12 9%
Left Feet/Ankle 2 1%
Right Feet/Ankle 2 1%

Total 140
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Table 3 further breaks down Table 2, showing the percentage of workers
per trade reporting pain in each body part.

Table 3: Percentage of workers per trade reporting pain in a body part.

Body Part  Per Cent Per Cent Per Cent Per Cent Pain Per Cent Per Cent
Pain Pain Count - Pain Count Count - Iron Pain Count - Pain
Count -  Operator - Carpenter Worker Mason Count -
Driver 20 14 10 12 Labourer
4 12

Upper Back 0 0 1 2 0 2

Pain (7%) (20%) (17%)

Lower Back 2 10 7 7 10 9

Pain (50%) (50%) (50%) (70%) (83%) (75%)

Left 0 S S 3 2 5

Shoulder/ (25%) (36%) (30%) (17%) (42%)

Arm Pain

Right 1 7 8 3 1 4

Shoulder/  (25%) (35%) (57%) (30%) (8%) (33%)

Arm Pain

Left Wrist/ 0 2 1 3 0 0

Hand Pain (10%) (7%) (30%)

Right Wrist/ 0 3 2 3 1 0

Hand Pain (15%) (14%) (30%) (8%)

Neck Pain 0 2 1 0 1 0

(10%) (7%) (8%)

Left Leg/ 1 3 3 1 1 2

Knee Pain = (25%) (15%) (21%) (10%) (8%) (17%)

Right Leg/ 1 3 3 2 1 2

Knee Pain  (25%) (15%) (21%) (20%) (8%) (17%)

Left Feet/ 0 0 0 0 2 0

Ankle Pain (17%)

Right Feet/ 1 1 0 0 0 0

Ankle Pain  (25%) (5%)

Total Pain 6 36 31 24 19 24

Count

The risk factors and posture scores for each body region evaluated with
DiSPA are presented as low (L), medium (M), or high (H) as classified in the
DiSPA tool (Okoro et al., 2026). Table 4 summarises the risk rating and final
posture scores for each risk factor and body region. In table 4, the region in
gold colour represents additional risk factors (weight, vibration, etc.), the
section in blue represents the core risk factors (posture and frequency of
each body region), and the grey-coloured section represents the final scores
for each body region.
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DISCUSSION

The results of the test (Table 1) establish that 60 out of the 72 workers
(83%) reported at least one form of musculoskeletal pain. More carpenters
(93%) reported pain experience than any other trade, followed by masons
and labourers (92%) and iron workers (80%). Drivers were the least at 50%.
83% of participants identified at least one part of the body in which they
experience MSD Symptoms and which they perceive to be work-related.
These symptoms of pain and discomfort have been used by several authors
to estimate work-related musculoskeletal disorders (Grzywinski et al., 2016;
Anton and Weeks, 2016; Egwuonwu et al., 2016). Egwuonwu et al. (2016),
for a similar study in south-east Nigeria, recorded an MSD prevalence of
66%.

Table 2 illustrates the pain count per body region. From the table, more
workers (32%) experienced pain in the lower back, followed by the right
shoulder/arm and left shoulder/arm, 17% and 14%, respectively. Fewer
workers (1%) suffered pain in the feet/ankle.

For the percentages recorded per body region in Table 2, the trades
contributing to these percentages are displayed in Table 3. Some highlights
include,

Lower Back Pain: 83% (10 out of 12) of Masons experienced lower back
pain, followed by labourers 75% (9 out of 12), and iron workers 70%
(7 out of 10).

Neck Pain: More operators (2 out of 20) 10%, reported neck pain when
compared to other trades.

Left Feet/Ankle Pain: Only Masons (2 out of 12), 17%, reported left feet/
ankle pain.

Virtually every assessed body region had pain reports, with the low back
reporting the most.

Table 4 highlights the risk factors more associated with particular trades
in the study. Below are some highlights from the table.

Weight/Force: More masons experienced heavy lifting or high force in the
discharge of their tasks.

Duration: Nearly all workers were rated high in the evaluation of task
duration

Vibration: Vibration is an additional or external risk factor (according to
the categorization of the DiSPA tool), which was assessed as high following
Duration.

Psychosocial Factors: Medium-to-high psychosocial factors were common
across all trades except drivers.

Back Posture and Frequency: Back posture rating was predominantly high
among iron workers and masons. However, back frequency was medium for
iron workers, medium-to-high for operators and carpenters, and high for
drivers, masons and labourers.

Back Score: Final back score was low-to-medium for drivers and
carpenters, medium score for operators, iron workers and labourers, and
medium-to-high score for masons.

Neck Posture and Frequency: Neck posture rating was generally low
among drivers and operators, but medium among carpenters, iron workers,
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masons, and labourers. Neck frequency was medium for drivers, carpenters,
iron workers, and labourers, medium for operators and high for masons.

Neck Score: Final neck score was low for drivers, low-to-medium for
operators, carpenters and labourers, medium for iron workers and medium-
to-high for masons.

Leg/Knee Posture and Frequency: The data show a low leg/knee posture
rating for drivers and operators. For carpenters, iron workers, masons
and labourers, it was predominantly medium rating. Leg/Knee movement
frequency rating was medium for drivers and masons, medium-to-high for
operators and carpenters, low for iron workers and predominantly high for
labourers.

Leg/Knee Score: Leg/knee final score was low for drivers, low-to-medium
for operators and iron workers, and medium for carpenters, masons and
labourers.

Having identified the body regions most susceptible to MSDs and the risk
factors to which workers are exposed, appropriate interventions to improve
workers’ well-being could then be applied. These interventions could take
the form of administrative, engineering, or personal protective equipment
(PPE) measures (Wang et al., 2015). Improved worker well-being is expected
to lead to higher productivity.

CONCLUSION

This study revealed a high prevalence (83%) of musculoskeletal disorders
(MSDs) among road construction workers, with carpenters recording the
highest prevalence among the occupational trades assessed. The lower back
emerged as the body region most affected by MSDs, while prolonged work
duration, exposure to vibration, and psychosocial factors were identified as
additional risk factors requiring attention.

The application of the Discomfort Survey and Postural Assessment (DiSPA)
tool, which integrates self-reported discomfort data with observational
postural assessment, provided a comprehensive evaluation of MSD risk factor
exposure. The complementary nature of this assessment method generated
enriched data, offering detailed insights into trade-specific MSD prevalence,
affected body regions, ergonomic risk factors, and postural risk scores.

The findings of this study highlight the trades and body regions most
vulnerable to MSDs and identify the key ergonomic risk factors prevalent
among construction workers. These outcomes provide valuable evidence for
the development and implementation of targeted ergonomic interventions
aimed at reducing MSD risks and improving workers’ health, safety, and
quality of life. Furthermore, the results can support ergonomic practitioners,
researchers, managers, supervisors, and other stakeholders in making
informed decisions and implementing effective workplace improvement
strategies.
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