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Abstract

Introduction: Postural evaluation can assist in detecting or predicting the risk factors of musculoskeletal disorders. Therefore,
the present study aimed to investigate the prevalence of musculoskeletal disorders and to assess the body status of employees
of administrative departments of Shahid Chamran University of Ahwaz during work using RULA method. Methods: This
cross-sectional study was carried out on 266 university staffs using Nordic Musculoskeletal Questionnaire (NMQ). The
workstations of the employed individuals were selected using RULA questionnaire. The data were analyzed by SPSS Version
16 using Chi-square and independent t-test.

Results: The participants of the study included 47.7 percent of female and 52.3 percent of male employees. The results
showed that backache (53.4%) and the neck ache (53.4%) had the highest prevalence within the employees. In addition,
62.5 percent of people were at the corrective levels of 2 and 3. Conclusion: Inappropriate postures can act as an important
risk factor regarding musculoskeletal disorders. The results revealed that women were at a higher risk of ergonomic risk

factors.
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Introduction

oday, occupational musculoskeletal disorders
can be mentioned as one of the most
common problems in the world."” Since
2010, the ILO has introduced musculoskeletal
disorders as one of the most common diseases of the
current century. In 2013, these disorders were
mentioned as one of the three top occupational
diseases.” On average, the loss of working time due to

musculoskeletal disorders is equal to one third of all

work-related disorders. These disorders rank second
in the United States among other diseases and six
million people are affected with them.! In the UK,
musculoskeletal disorders are the most frequent work-
related disorder.” The NIOSH organization estimated
the dues of $ 20,000 and $ 25,000 for the lost work
days related to shoulder-related injuries and backache,
respectively.” Today, these disorders are the cause of

most work leaves, which apply financial pressure on
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the organizations and industries.*® In administrative
occupations, people spend 50 percent of their day and
an average of over 25 years in their careers during their
life cycle; in other words, administrative occupations
lie among those jobs with high prevalence of
musculoskeletal disorders.”'" Eighty percent of the
following behaviors such as sitting, working with
computer, having repetitive movements and static
postures, as well as adverse environmental conditions
are observed among the individuals that can lead to
disorders.”'"'? In this regard, RULA was introduced as
one of the posture assessment methods. The aim of
this method is to rapidly evaluate the risk of
musculoskeletal disorders in the upper part of the
body, exposure to postures, muscular strength, and
muscular movements that lead to repetitive
movements. In fact, RULA can act as a solution for
correcting postures of work."*'* Different studies were
conducted to evaluate the administrative occupations
through RULA method. In this study, we assessed the
employees of Shahid Chamran University of Ahwaz
using the Nordic questionnaire, evaluated their
postures using a rapid risk assessment method to
examine the prevalence of disorders, and investiagted
their working conditions to correct their working

postures.

Methods

This study aimed to investigate the prevalence of
musculoskeletal disorders and assess the status of work
postures of administrative staffs of Shahid Chamran
University of Ahwaz. In order to determine the
sample size, 266 individuals from the faculties and
central organizations of the university were used. They
agreed to participate in the study and accounted for
almost 70 percent of the total staffs. The inclusion
criteria were absence of an illness or accident during
the recent year. Moreover, the participants should
have no other jobs outside the university. The data

were collected from Nordic questionnaire concerning

the participants”  individual characteristics and
musculoskeletal disorders. The questionnaire consists
of two parts:

a) A general questionnaire including demographic
data and information about pain, discomfort, and
numbness in the neck, shoulder, elbow, wrist, hand,
one or both hip-thighs, one or both knees, one or
both legs and ankles over the past 12 months, 7 days.
This questionnaire also included items regarding the
respondents’ and inability to perform the daily
activities during the past 12 months due to
musculoskeletal problems in one or several parts of the
mentioned organs.

b) A specific

musculoskeletal disorders in the neck, shoulder, waist,

questionnaire  related  to

wrist, and arm. In general, this questionnaire provides
beneficial and trustworthy information on the
symptoms of musculoskeletal disorders, which is used
for deeper analysis or corrective decision making.

Of the 266 people who cooperated in the initial
stage of the study, 20 workstations were selected due
to repeated work and different risk factors. Then, we
used the the observational method (filmed) to analyze
the occupations. Each job was divided into its related
tasks and sub-tasks. Since administrative occupations
put the upper organs at risk, RULA method was used
to evaluate the postures during work. The quick
assessment method of the upper organs entailed three
main steps: 1. Recording body status during work. 2.
Scoring the body status using a system that divides
the body into two parts of A:arm, forearm, wrist and
B: neck, body, legs. Each main section of the body is
evaluated based on its movement rate from the
natural state. After combining the A and B codes, we
obtained the points C and D. The final point,
achieved from points C and D indicated the severity
of the posture3. Specifying the levels of corrective
actions presented in Table 1. The data were
descriptively analyzed by SPSS16 using Chi-square

and independent t-test.
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Table 1. Risk level and priority of corrective actions in the RULA method

Le\_lel of . Final point The necessity of action and its time
corrective action

Level 1 1or2 The postures that are not fixed for a long time or are not repeated severely are acceptable.

Level 2 3ord Further studies are recommended in this regard and possible ergonomic changes and interventions
may be necessary.
Further research is required, possible ergonomic changes and interventions may be essential in the

Level 3 50r6
near future.

Level 4 7 or more Funher st'ud|es are suggested, possible ergonomic changes and interventions may be immediately
essential in the near future.

Results

Of the 266 individuals who participated in the
study, 127 (47.7%) were female and 139 (52.3%)
were male. The mean age of women was 37.15 (9)
years and that of men was 39.9 (39). The female and
male participants had 13.15 (7.8) and 14 (9.2) years
of work experience, respectively. Regarding the
education, 19.(2) percent of the participants had
master's degree, 36.8 percent were undergraduate,
and 31.(2) percent had diploma. Considering the
working shifts, 72.(9) percent were working in the
morning and the rest were working in rotating shifts.
As shown in Tables 1 and 2, the highest percentage
of musculoskeletal disorders in the last year was
related to the waist and neck. The prevalence of
backache seems to be higher among women than
men (P <0.05). The findings of Table 1 reveal that
19.2 percent of the participants with the neck
disorder were unable to work and 28.9 percent of the

individual who had backache were unable to work in

the last year. Independent t-test results did not show
any significant correlations between the participants'
work experience and age (P> 0.05). More than 50
percent of all participants who reported discomfort
in different parts of their bodies were not able to
work and therefore were on leaves. As represented in
Table 2, a significant relationship was seen between
men and women regarding pain reported in different
parts of the body. The results show that women are
2.11 times more at risk in their waist (? = 0.03,
OR = 2.11); in other words, musculoskeletal
disorders are more prevalent among employed
women. Moreover, the level of education and shift
work did not demonstrate any significant
relationship with disorders in different parts of
the body. The results of rapid assessment in the
upper organs showed that 62.5 percent of the
occupations were at the levels 2 and 3 of the

corrective actions.

Table 2.The prevalence of musculoskeletal disorders in different parts of the body in different periods

Parts of body 7 days ago 12 months ago Disabling disorders in

frequency ( percent) frequency ( percent) the last year

Neck

yes (33.10)88 (41.00)109 (19.20)51

no (9.66)178 (59.00)157 (80.80)215

Upper part of waist

yes (20.70)55 (28.60)76 (12.00)32

no (79.30)211 (71.40)190 (88.00)234

Lower part of waist

yes (45.90)122 (53.40)142 (28.90)77

no (54.10)44 (44.60)124 (71.10)189

Shoulder

yes (30.10)80 (37.20)99 (16.50)44

no (69.90)186 (62.80)168 (83.50)222
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Table 3. Prevalence of skeletal disorders among women and men within the recent year

Gender male

Female

*
Body parts Frequency Percent Frequency Percent OR P-Value
Lower part of waist 62 43.70 80 56.30 2.11 0.00
Neck 48 56 61 44 1.75 0.02
Shoulder 44 44.40 55 55.60 1.65 0.05
Wrist 40 46.50 46 53.50 1.40 0.19
Elbow 15 39.50 23 60.50 1.82 0.08
Upper part of waist 34 44.70 42 55.30 1.52 0.12

The significance level was set at 0.05.

Table 4. The final score and risk level

Total Corrective ~ Percentage of Final
percentage  Priority Level postures score
a0 2 mB
T -
37.50 4 2; '3200 ;
Discussion

The present study aimed to investigate the
musculoskeletal disorders among the employees of
Shahid Chamran University of Ahwaz using the
Nordic questionnaire and posture assessment by
RULA method. The results demonstrated that the
highest prevalence was related to backache (53.4%)
and neck ache (41%), which are in line with many
other studies.'”'® On the other hand, the findings of
our study showed that administrative occupations
could lead to high risk of musculoskeletal disorders.
In a study conducted over the musculoskeletal
injuries in office work environment, Chobaneh et al.
reported 49 percent and 47 percent incidence
of waist and neck symptoms, respectively.'
Vali-Pour et al. (2015) reported the prevalence of
musculoskeletal disorders in the waist and neck of
the administrative staffs as 51 and 36.5 percent,
respectively.” Employees reported disorders in at least
one part of their body during the previous 12
months and even 7 days. This finding is consistent
with similar studies.®'”'® The prevalence of neck
ache was 63, 37.2, 55.8, and 33 percent in Finland,

Denmark, Greece, and Holland, respectively'®? .

Moreover, the incidence of musculoskeletal disorders
in women was higher than men.

The results of RULA assessments showed that
62.5 percent of jobs were classified in the correction
groups of 2 and 3, according to which immediate
corrective measures should be taken in the shortest
possible time. The results of Nordic questionnaire
and RULA method confirmed the high risk
conditions for the employees and indicated that

appropriate control measures were required.

Conclusion

As the findings demonstrate, we can conclude
that musculoskeletal disorders are very prevalent
among the administrative staff, especially women.
The highest prevalence of musculoskeletal disorders
is observed in the neck and waist and effective
control measures are needed in accordance with the

indices and parameters of the RULA method.

Acknowledgement
This paper was sponsored by the research

committee of Ahvaz Jundishapur University of
Medical Sciences with the code number of 91s.20.
In addition, the researchers offer their special
thanks to the honorable staffs and authorities of
Shahid Chamran University for their sincere

cooperation.

References

1. Berberoglu U, Tokug B. Work-related musculoskeletal disorders at
two textile factories in Edirne, Turkey. Balkan medical journal.
2013;30(1):23.

243



https://aoh.ssu.ac.ir/article-1-110-en.html

[ Downloaded from aoh.ssu.ac.ir on 2026-04-07 ]

Postural analysis in office workers

2. Valipour Noroozi M, Hajibabaei M, Saki A, Memari Z. Prevalence
of musculoskeletal disorders among office workers. Jundishapur
journal of health sciences. 2015;7(1).

3. Kim EA, Kang SK. Historical review of the list of occupational
diseases recommended by the international labour organization
(ILO). Annals of occupational and environmental medicine.
2013;25(1):14.

4, Wang X, Dong XS, Choi SD, Dement J. Work-related
musculoskeletal disorders among construction workers in the
United States from 1992 to 2014. Occup Environ Med. 2016.

5. Palmer K, Cooper C. Repeated movements and repeated trauma
affecting the musculoskeletal system. London: Hodder Arnold;
2010.P:687-712.

6. Feyer AM, Herbison P, Williamson AM, de Silva I, Mandryk J,
Hendrie L, et al. The role of physical and psychological factors in
occupational low back pain: a prospective cohort study.
Occupational and environmental medicine. 2000;57(2):116-20.

7. Meier E. Ergonomic standards and implications for nursing.
Nursing economics. 2001;19(1):31.

8. Schwatka NV, Atherly A, Dally MJ, Fang H, vS Brockbank C, Tenney
L, et al. Health risk factors as predictors of workers' compensation
claim occurrence and cost. Occup Environ Med. 2016.

9. Rahman MNA, Razak NSA. Review on pen and paper based
observational methods for assessing work-related upper limb
disorders. Indian journal of science and technology. 2016;9(S1).

10. Pereira MJ, Straker LM, Comans TA, Johnston V. Inter-rater
reliability of an observation-based ergonomics assessment
checklist for office workers. Ergonomics. 2016;59(12):1606-12.

11. Choobineh A, Rahimi Fard H, Jahangiri M, Mahmood Khani S.
Musculoskeletal injuries and their associated risk factors. Iran
occupational health. 2012;8(4):70-81.[Persian]

12. Yousefi H, Habibi E, Tanaka H. Prevalence of work related
musculoskeletal disorders among the Iranian working population in
different sectors of industries. Advances in Social & Occupational
Ergonomics: Springer, Cham; 2017.P:271-81.

13. McAtamney L, Corlett EN. RULA: a survey method for the
investigation of work-related upper limb disorders. Applied
ergonomics. 1993;24(2):91-9.

14. Massaccesi M, Pagnotta A, Soccetti A, Masali M, Masiero C,
Greco F. Investigation of work-related disorders in truck drivers

244

using RULA method. Applied ergonomics. 2003;34(4):303-7.

15. Chaiklieng S, Suggaravetsiri P, Boonprakob Y. Work ergonomic
hazards for musculoskeletal pain among university office workers.
Walailak journal of science and technology (WJST).
2011;7(2):169-76.

16. Celik S, Celik K, Dirimese E, Tasdemir N, Arik T, Biiyiikkara |.
Determination of pain in musculoskeletal system reported by office
workers and the pain risk factors. International journal of
occupational medicine and environmental health. 2018;31(1):91-
111.

17. Habibi E, Gharib S, Shakerian M, Hasanzadeh A.
Musculoskeletal disorders and ergonomics of workers involved
with analyzing the situation manually carrying goods in the dairy
industry. 2011;6(4):649-657.

18. Janwantanakul P, Pensri P, Jiamjarasrangsri V, Sinsongsook T.
Prevalence of self-reported musculoskeletal symptoms among
office workers. Occupational medicine. 2008;58(6):436-8.

19. Ranasinghe P, Perera YS, Lamabadusuriya DA, Kulatunga S,
Jayawardana N, Rajapakse S, et al. Work related complaints of
neck, shoulder and arm among computer office workers: a cross-
sectional evaluation of prevalence and risk factors in a developing
country. Environmental health. 2011;10(1):70.

20. Karasek R, Brisson C, Kawakami N, Houtman |, Bongers P,
Amick B. The Job Content Questionnaire (JCQ): an instrument for
internationally comparative assessments of psychosocial job
characteristics. Journal of occupational health psychology.
1998;3(4):322.

21. Sillanpéa JI, Huikko S, Nyberg M, Kivi P, Laippala P, Uitti J.
Effect of work with visual display units on musculo-skeletal
disorders in the office environment. Occupational medicine.
2003;53(7):443-51.

22. Juul-Kristensen B, Jensen C. Self-reported workplace related
ergonomic conditions as prognostic factors for musculoskeletal
symptoms: the “BIT” follow up study on office workers.
Occupational and environmental medicine. 2005;62(3):188-94.

23. Marcus M, Gerr F, Monteilh C, Ortiz DJ, Gentry E, Cohen S, et al.
A prospective study of computer users: Il. Postural risk factors for
musculoskeletal symptoms and disorders. American journal of
industrial medicine. 2002;41(4):236-49.


https://aoh.ssu.ac.ir/article-1-110-en.html
http://www.tcpdf.org

