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ABSTRACT

There is a high prevalence of musculoskeletal disorders (MSDs) among road
construction workers with attendant consequences. Although several tools have been
developed in the past to assess MSD risk factors for MSD prevention, the Discomfort
Survey and Postural Assessment Tool (DiSPA) has been designed to accommodate
more MSD risk factors, combine a discomfort survey with postural assessment and
assess the entire body. The reliability of the Postural Assessment component of DiSPA
has been tested previously in a pilot test. This paper aims to present and discuss the
pilot study results of the reliability test for the Discomfort Survey component of DiSPA.
Features of the Discomfort Survey include a body map with a body segment graph, risk
matrix and a rating table. A test-retest test is conducted to check the reliability of the
Discomfort Survey section of the DiSPA tool. 10 construction workers from different
trades are assessed using the discomfort survey arm of DiSPA. The results show good
reliability of the tool. Insights and findings from the study are presented. The reliability
test disagreements and agreements are discussed for further improvement of the tool.

Keywords: Construction industry, Health and well-being, Musculoskeletal disorders,
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INTRODUCTION

Musculoskeletal Disorders (MSDs) are soft-tissue injuries caused by sudden
or sustained exposure to repetitive motion, force, vibration, and awkward
positions (NIOSH, 2022).Work-related musculoskeletal disorders (WMSDs)
are simply MSDs developed or exacerbated by work (Egwuonwu et al.,
2016). The adverse effects of musculoskeletal disorders on workers are
pain and discomfort with significant consequences, including absenteeism
from work, reduced productivity, job dissatisfaction, poor life quality,
threats of legal actions and disability (Lamester et al., 2006; EU-OSHA,
2015). A research by Egwuonwu et al. (2016) is evident of a prevalence of
MSDs among road construction workers. The cost associated with MSDs is
enormous, as revealed in data provided within the past 10 years. For example,
Public Health England in a publication (Ali et al., 2019) stated that annually,
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the NHS spends over £5 billion in treating and managing musculoskeletal
conditions. Belgium in 2018 recorded direct and indirect costs of MSDs to
be £2.5 billion and £1.7 billion respectively (Gorasso et al., 2023) while the
USA in 2016 spent over £308 billion in the treatment of MSDs (Dieleman
et al., 2020).

MSD assessment tools have been developed over the years for the
assessment of MSD risk factors during work. Assessment of risk factors
is critical in the efforts towards preventing musculoskeletal disorders.
Examples of MSD assessment tools include Ovako Working Posture
Analysing System (OWAS), Rapid Entire Body Assessment (REBA), Nordic
Musculoskeletal Questionnaire (NMQ), Quick Exposure Check (QEC),
Workplace Ergonomic Risk Assessment (WERA) (Karhu et al., 1977;
Mcatamney & Hignett, 1995; Kuorinka et al., 1987; David et al., 2008;
Rahman et al., 2011). Each of these tools were developed with uniqueness
and key strengths but not without limitations (David, 2005). Some tools
could assess only a region of the body, while others are limited in the risk
factors they assess. Also, these tools may be designed for discomfort survey
purposes or for postural assessment.

Recently, the Discomfort Survey and Postural Assessment (DiSPA) tool
was developed to address the common limitations found in most existing
MSD assessment tools (Okoro et al., 2025). DiSPA comprises of a discomfort
survey component (DiS) and a postural assessment component (PA). It
includes features such as a body map, risk matrix, self-reporting and
observational questionnaire, schematic images, scoring system with action
levels to advise interventions. DiSPA assesses a range of MSD risk factors
eg. vibration, environmental factors, recovery/rest time, grip, psychosocial
factors, work stress, posture, frequency, weight/force and duration (Okoro
et al., 2025). It is designed for whole-body assessment including the back,
shoulder, wrist/hand, neck, leg/knee and feet/ankle. DiSPA is a pen-and-paper
assessment tool. It is cost effective, quick and easy to use with little training.

Earlier, a pilot study was carried out and a reliability test was conducted
only for the PA section of the DiSPA tool (Okoro et al., 2025). This paper
aims at presenting and discussing the results of the reliability test conducted
for the DiS section of DiSPA.

SELF-REPORTING QUESTIONNAIRE/SURVEYS

Body discomfort survey or self-reporting questionnaire is one among the risk
assessment methods for musculoskeletal disorders. Other risk assessment
methods include observational, direct measurement and remote-sensing
methods (Wang et al., 2015). These surveys have been used in epidemiological
research and ergonomic studies for data collection, pain assessment or risk
assessment (Gambatese and Jin, 2021; Funabashi et al., 2022; Brauer et al.,
2003; Hedge et al., 1999).

The Nordic Musculoskeletal Questionnaire (Kuorinka et al., 1987)
is an example of a widely used questionnaire that has been applied
in various work circumstances (Kakaraparthi et al., 2023). Some other
dominant questionnaires include the Cornell Discomfort Musculoskeletal
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Questionnaire (Hedge et al., 1999), the Dutch Musculoskeletal
Questionnaire (Hildebrandt et al., 2001) and the Worker Discomfort Survey
(University of Western Ontario, 2011). Several authors have criticized the
self-reporting assessment method based on its subjectivity, imprecision,
worker literacy effect and the fact that work has to be interrupted for the
worker to self-report (David, 2005; Tang, 2020). However, its strengths
which include: simplicity of use, cost effectiveness, applicability to a
wide range of work situation, suitability for large survey population,
workers participation and ability to report health problems that may not be
observable except by direct medical examination (David, 2005; Wang et al.,
2015), has continued to promote its wide application.

The discomfort survey component of DiSPA is concise, unique and easy
to use. It can be administered by self or by interview. The questionnaire
incorporates a varied set of information related to musculoskeletal pain
of different body parts (back, shoulder, wrist/hand, neck, leg/knee and
feet/ankle) in a single page. The survey begins with a 3 month retrospective
assessment of pain. Brauer et al. (2002) agrees that subjects will accurately
recall the intensity of musculoskeletal pain for a 3 month period. 3 months
allows reasonable time for changes in task, work environment, tools etc. at
the same time guarantees that the workers are able to recall any pain due
to work with its intensity within the period. Next is a body map with a
segment graph. The graph divides the various body parts and collects data on
musculoskeletal pain for the left and right body regions and also the upper
and lower body parts. Data collected for various body segments include
information on pain severity with work interference (how uncomfortable)
and information on pain likelihood (how often). The data is analyzed using
a risk matrix to ascertain the risk rating (low, medium or high) for each body
part and noted in a risk rating table.

Despite the risk rating, a detailed whole-body assessment is encouraged
using the postural assessment component of DiSPA. However, when whole-
body assessment isn’t required, the already established risk rating using the
risk matrix in the DiS will guide the selection of body parts for evaluation.
The discomfort survey component is designed to align and harmonize with
the postural assessment component of the DiSPA tool. The body anatomical
regions considered, the categorization of elements (3 categories) and the
rating system for both DiSPA components are in agreement.

METHODS

In order to achieve the aim of this study, the DiS component of DiSPA
was applied in a pilot study to a group of 10 construction workers of 3
different trades performing activities in a road construction site located in
Port-hacourt city, Nigeria. The instrument is outlined in appendix 1. The
trades involved were Iron working (4 workers), Masonry (3 workers) and
Carpentry (3 workers). The workers were aged between 26 and 55 years. A
test-retest test was conducted with 10 days interval to check for the reliability
of the tool. Test-retest refers to the characteristics of measurement tools
assessed on two separate occasions over time (Berchtold, 2016). It is applied
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to examine psychometric properties of new measurement tools. The tool
was administered by interview. The interviewers are 2 facilitators with a
background in construction health and safety who had undertaken a 1hr
training on the application of the Discomfort Survey component of DiSPA.

On the first day, the workers were interviewed in turns during their break.
A facilitator spent an average of 10 minutes on each worker. The facilitator
asked questions based on the outline in the assessment tool, beginning with
an inquiry on musculoskeletal pain. The workers were asked if they had
experienced musculoskeletal pain in any of the presented body parts within
the last 3 months. The responses of pain with severity (interference with
work) and likelihood on each body part were recorded for the worker. When
a worker has responded to all questions in the sheet, he leaves, and the next
available worker is invited. A repeat of the procedure was undertaken 10 days
later for the re-test. Some workers who were present at the first test but
absent on the second day for the re-test were excluded from the analysis.
Also, workers who were present at both first test and retest but were not
consistent in reporting at least 1 same body part where they experienced pain
were excluded. Out of the 10workers, only 5met the screening criteria. There
were 3 Iron workers and 2 Carpenters. 1 worker, a Mason, reported ‘no pain
experience’ on the 2 occasions.

The risk ratings of the body regions were recorded to be either low,medium
or high as designed by DiSPA. These ratings were further coded to allow for
matching, comparison and use in an Excel sheet. Low rating was coded as
1, Medium coded as 2, and High coded as 3. Where the comparison of the
2 codes representing the ratings on the first test (T1) and second test (T2)
matched, the number 1 was noted, and where there was a mismatch, 0 was
noted. Where there was no rating for either of T1 or T2 or both, a null
position was assigned and so did not count in the totals. The percentage of
matched ratings to the total record for each worker was used to establish
the reliability of the tool. The data from the pilot study and results of the
test-retest reliability are presented in Table 1 and Table 2, respectively.

Table 1: Data from pilot study test (T1) – re-test (T2).

Iron worker 1 Back Shoulder/Arm Wrist/Hand Neck Leg/Knee Feet/Ankle

T1 - Risk Rating Low Low - Low - -
T2 - Risk Rating Low - Medium Medium Low -
Iron worker 2 Back Shoulder/Arm Wrist/Hand Neck Leg/Knee Feet/Ankle
T1 - Risk Rating Low - - - - -
T2 Risk Rating Low - - - - -
Iron worker 3 Back Shoulder/Arm Wrist/Hand Neck Leg/Knee Feet/Ankle
T1 - Risk Rating - Low - - - -
T2 - Risk Rating Low Low - - - -
Carpenter 1 Back Shoulder/Arm Wrist/Hand Neck Leg/Knee Feet/Ankle
T1 - Risk Rating Low - - - - -
T2 - Risk Rating Low Low - - - -
Carpenter 2 Back Shoulder/Arm Wrist/Hand Neck Leg/Knee Feet/Ankle
T1 - Risk Rating Low - - - - -
T2 - Risk Rating Low - - - - -
Mason Back Shoulder/Arm Wrist/Hand Neck Leg/Knee Feet/Ankle
T1 - Risk Rating - - - - - -
T2 - Risk Rating - - - - - -
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Table 2: Test re-test reliability result (T1 & T2).

Iron Worker 1 Iron Worker 2 Iron Worker 3 Carpenter 1 Carpenter 2

Body Region T1 T2 T1 T2 T1 T2 T1 T2 T1 T2

Back 1 1 1 1 1 1 - 1 - 1 1 1 1 1 1
Shoulder/Arm 1 - - - - - 1 1 1 - 1 - - - -
Wrist/Hand - 2 - - - - - - - - - - - - -
Neck 1 2 0 - - - - - - - - - - - -
Leg/Knee - 1 - - - - - - - - - - - - -
Feet/Ankle - - - - - - - - - - - - - - -

Match 1 1 1 1 1
Total 2 1 1 1 1
Reliability 50% 100% 100% 100% 100%

FINDINGS

The results of the test show a high Test-retest reliability. Most of the workers
were able to reproduce the same results in the 2-day interview test using the
Discomfort Survey component of DiSPA. Aside from Iron Worker 1, every
other worker who met the screening criteria recorded a 100% reliability.
The 50% reliability from Iron worker 1 was a result of his response to
the question on pain likelihood, ‘how often do you experience pain in the
neck’. The workers’ response of ‘1-2 days a week’ on the first test and ‘pain
daily’ on the retest resulted in the disagreement. However, his response to the
pain experience for the back was consistent. Since the worker identified only
2 body parts for pain experience (back and neck), the result of the matched
response (1) against the total body parts identified with pain (2) produced a
50% reliability. The difference in the Iron worker 1’s response during the
test-retest (low and medium) could be that the pain he experienced had
exacerbated within the 10 day interval. A 24-hour–72-hour interval test-
retest as applied in the reliability test of the extended version of the Nordic
Musculoskeletal Questionnaire (NMQ-E) (Dawson et al., 2009) is suggested
for subsequent and related tests.

Iron worker 2, Iron worker 3, Carpenter 1 and Carpenter 2 all recorded a
100% reliability. Though the sample size for the pilot study may have had an
impact in the outcome, the result shows a great consistency in the responses
given by the workers, implying that the Discomfort Survey section of DiSPA
can retrieve reliable information on musculoskeletal pain. The study further
revealed that only 1 out of all interviewed workers declared ‘no pain’. This
revelation corroborates the prevalence of musculoskeletal symptoms among
construction workers (Egwuonwu et al., 2016), though most of the pain
experience recorded in this study was rated low. The back was the most
prominent body part with pain experience, while the feet/ankle had no record
of pain experience from the workers. The general pain experience was not
age dependant as it cut across most of the workers who were aged between
26 to 55 years.

CONCLUSION

The Discomfort Survey section of the DiSPA tool has been designed to
collect data on musculoskeletal pain, which could support epidemiological
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studies, highlighting body regions that may be susceptible to musculoskeletal
disorders as a result of work. The results of the pilot study show that DiS of
DiSPA is able to produce reliable data on musculoskeletal pain. Insights have
been obtained based on the disagreement in the reliability test. The entire
DiSPA tool is still undergoing refinement at the present and the results of this
pilot test will guide the development of the final version. This study forms
part of a wider thesis on the assessment of musculoskeletal disorders among
road construction workers.

APPENDIX 1

The Discomfort Survey component of the Discomfort Survey and Postural
Assessment (DiSPA) Tool.

Please note: This is not the final version of the Discomfort Survey
component of DiSPA. The entire DiSPA tool is still undergoing refinements
at the time of writing this paper.

REFERENCES
Ali, N., Qadery, S., Narle, G. (2019). Musculoskeletal Health: A 5 Year Strategic

Framework for Prevention Across the Lifecourse. Department of Health and
Social Care working with Public Health England and Department for Work and
Pensions.

Berchtold, A. (2016). Test-retest: Agreement or Reliability?. Methodological
Innovations Vol 9, 1–7.

Brauer, C., Thomsen, J. F., Loft, I. P., & Mikkelsen, S. (2003). Can We Rely on
Retrospective Pain Assessments? American Journal of Epidemiology, 157(6), 552.
10.1093/aje/kwg017.



The Reliability of the Discomfort Survey Component Within the Discomfort Survey 63

David, G., Woods, V., Li, G. & Buckle, P. (2008) The development of the Quick
Exposure Check (QEC) for assessing exposure to risk factors for work-related
musculoskeletal disorders. Applied Ergonomics. Elsevier BV. Available from:
10.1016/j.apergo.2007.03.002.

David, G. C. (2005) Ergonomic methods for assessing exposure to risk factors
for work-related musculoskeletal disorders. Occupational Medicine. Oxford
University Press (OUP).

Dawson, A. P., Steele, E. J., Hodges, P. W., Stewart, S. (2009). Development and
Test-Retest Reliability of an Extended Version of the Nordic Musculoskeletal
Questionnaire (NMQ-E): A Screening Instrumenet for Musculoskeletal Pain. The
Journal of Pain, Vol 10, No 5: pp 517–526.

Dieleman J. L., Cao J., Chapin, A., Chen, C., Li Z., Liu, A., Horst, C., Kaldjian, A.,
Matyasz T., Scott, K. W., Bui, A. L., Campbell, M., Duber H. C., Dunn, A. C.,
Flaxman, A. D., Fitzmaurice C., Naghavi, M., Sadat, N., Shieh, P., Squires, E.,
Yeung, K., Murray, C. J. L. (2020). US Health Care Spending by Payer and Health
Condition, 1996–2016. JAMA 2020; 323 (9): 863–884.

Egwuonwu, A.V.,Mbaoma, C. P.,&Abdullahi, A. (2016). Prevalence and associated
risk factors of work-related musculoskeletal disorders among road construction
workers in a Nigerian community. Ergonomics SA, 28(1)10.4314/esa.v28i1.4.

European Agency for Safety and Health at Work (EU-OSHA) (2015). Prevention
Strategies for MSDs in the healthcare sector. https://oshwiki.osha.europa.eu/
en/themes/prevention-strategies-msds-healthcare-sector [Accessed 19th January
2025].

Funabashi, M., Wang, S., Lee, A. D., Duarte, F. C. K., Budgell, B., Stilwell, P., Hogg-
Johnson, S. (2022). Discomfort, Pain and Stiffness: What do these terms mean
to patients? A cross-sectional survey with lexical and qualitative analysis. BMC
Musculoskeletal Disorders (2022) 23: 283.

Gambatese, J. A. & Jin, Z. (2021). Identification and Assessment of Musculoskeletal
Disorders (MSDs) Risk for Concrete Formwork Systems. CPWR-The Center for
Construction Research and Training.

Gorasso, V., Van der Heyden, J., De Pauw, R., Pelgrims, I., De Clercq, E. M.,
De Ridder, K., Vandevijvere, S., Vansteelandt, S., Vaes, B., De Smedt, D.,
Devleesschauwer B. (2023). The Helath and Economic Burden of Musculoskeletal
Disorder in Belgiium from 2013 to 2018. Population Health Metrics.

Hedge A., Morimoto, S., Mccrobie, D. (1999). Effects of Keyboard Tray Geometry
on Upper Body Posture and Comfort. Ergonomics 42:10, 1333–1349.

Hildebrandt, V. H., Bongers, P. M., Van Dijk, F. J. H., Kemper, H. C. G., Dul, J.
(2001). Dutch Musculoskeletal Questionnaire: Description and Basic Qualities.
Ergonomics, 44: 12, 1038–1055.

Kakaraparthi, V. N., Vishwanathan, K., Gadhavi, B., Reddy, R. S., Tedla, J. S.,
Alshahrani, M. S., Dixit, S., Gular, K., Zaman, G. S., Gannamaneni, V. K.,
Sirajudeen, M. S., Nambi, G. (2023). International Journal of Environmental
Research and Public Health 2023, 20, 1932.

Karhu, O., Kansi, P. & Kuorinka, I., (1977). Correcting working postures in
industry: A practical method for analysis. Applied Ergonomics; Appl Ergon. 8(4),
pp. 199–201.

Kuorinka, I., Jonsson, B., Kilbom, A., Vinterberg, H., Biering-Sorensen, F.,
Andersson, G., & Jorgensen, K. (1987). Standardised Nordic questionnaires for
the analysis of musculoskeletal symptoms. Applied Ergonomics 18.3, 233–237.

Lemasters, G., Bhattacharya, A., Borton, E. & Mayfield, L. (2006). Functional
Impairment and Quality of Life in Retired Workers of the Construction Trades.,



64 Okoro et al.

2015. Experimental Aging Research. Informa UK Limited. Available from:
10.1080/03610730600554065.

Mcatamney, L., & Hignett, S. (1995). REBA: A rapid entire body assessment
method for investigating work related musculoskeletal disorders. Proceedings of
Ergonomics Society of Australia Conference. Glenelg, 13–15 December.

National Institute For Occupational Safety And Health (NIOSH) (2022)
Musculoskeletal Health Program. Available at: https://www.cdc.gov/niosh/
programs/msd/default.html#: ∼: text=Musculoskeletal%20disorders%20(MSDs)
%20are%20soft, limbs%2C%20neck%20and%20lower%20back. [Accessed
19th January 2025].

Okoro, U. R., Lawani, K., Hare, B. (2025). Development of the Discomfort Survey
& Postural Assessment (DiSPA) Tool for Whole-body Musculoskeletal Disorders
Risk Factors Assessment.

Rahman M., Rani M., Rohani J., (2011). WERA: An Observational Tool Developed
to Investigate the Physical Risk Factors Associated with WMSDs. Journal of
Human Ergology 40:19–36.

Tang, K. H. D. (2020). Abating Biomechanical Risks: A Comparative Review
of Ergonomic Assessment Tools. Journal of Engineering Research Reports 17
(3):41–51.

University of Western Ontario (2011). Worker Discomfort
Survey. https://www.uwo.ca/hr/form_doc/health_safety/doc/ergo/
msd_worker_discomfort_survey.pdf

Wang, D., Asce, S. M., Dai, F., Asce, M. & Ning, X. (2015). Risk Assessment
of Work-Related Musculoskeletal Disorders in Construction: State-of-the-Art
Review. Available From: 10.1061/(Asce) Co.1943–7862.0000979.


	The Reliability of the Discomfort Survey Component Within the Discomfort Survey and Postural Assessment (DiSPA) Tool Applied on Road Construction Workers
	INTRODUCTION
	SELF-REPORTING QUESTIONNAIRE/SURVEYS
	METHODS
	FINDINGS
	CONCLUSION
	APPENDIX 1


