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ABSTRACT

Introduction: Due to the increase in the provision of electronic services to citizens in government
offices, the number of computer users and the occurrence of musculoskeletal disorders have increased.
Therefore, this study aimed to predict and model the complex relationships between the risk factors of
musculoskeletal disorders in computer users working in government offices by an artificial neural network.

Material and Methods: The current cross-sectional study was conducted in 2020 on 342 employees of
various government offices in Saveh city. First, the researcher visited the work environment to identify
the problems and measure the environmental factors. Then, ergonomic risk assessment and psychosocial
factors were evaluated using the Nordic questionnaire and the ROSA method. The effect of various factors
in causing musculoskeletal disorders was investigated using a logistic regression test.Then the resulting
data were collected and modeled by one of the neural network algorithms. Finally, artificial neural
networks presented an optimal model to predict the risk of musculoskeletal disorders.

Results: The results showed that by increasing the level of social interactions, the level of demand, control,
and leadership in the job, musculoskeletal disorders in men and women decrease. There was a significant
relationship between the prevalence of musculoskeletal disorders and job demand, job control levels,
social interaction levels, leadership levels, organizational climate levels, job satisfaction levels, and stress
levels, in addition between reports of pain in the neck and shoulder and wrist/hand region. There was
a significant relationship with the overall ROSA score. Also, there was a significant relationship between
the report of pain or discomfort in the neck area with the phone screen risk score, wrist/hand with the
keyboard-mouse risk score, and shoulder, upper back, elbow, and lower back with the chair risk score. The
accuracy of the presented model for predicting musculoskeletal disorders was also about 88.5%, which
indicates the acceptability of the results.

Conclusion: The results showed that several factors play a role in causing musculoskeletal disorders,
which include individual, environmental, psychosocial, and workstation factors. Therefore, in the design
of an ergonomic workstation, the effects of the mentioned factors should be investigated. Also, predicting
the effectiveness of each of the mentioned factors using an artificial neural network showed that this type
of modeling can be used to prevent musculoskeletal disorders or other multifactorial disorders.
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1. INTRODUCTION

In recent years, governments have been
creating electronic infrastructure and providing
many services to citizens in government offices and
private companies in this way. This has led to an
increase in the number of computer users. Along
with this technological progress, the concern
about the health effects of this development has
also increased. The occurrence of musculoskeletal
disorders is one of the multi-caused diseases that
requires the use of artificial neural networks to
predict complex relationships between different
risk factors, so this study aimed to model artificial
neural networks in order to predict musculoskeletal
disorders.

2. MATERIAL AND METHODS

This study was a cross-sectional study carried
out in various government offices of Saveh City in
Iran. Datawere collected in 2020. At the beginning
of the study, the researcher visited the work
environment to identify the problems initially
and then measured the environmental factors and

carried out an ergonomic risk assessment using
Nordic questionnaire and ROSA method. Then,
the resulting data were collected and modeled by
one of the neural network algorithms to provide
a model predicting the risk of musculoskeletal
disorders using artificial neural networks. Before
any action, invalid data was identified and deleted
these data decreased the accuracy and increased
the model's response range. A matrix was
formed from the data, the adequacy of the model
variables was checked with the Kaiser-Mayer-
Olkin test, and their normalization was done
from -1 to +1. In determining the model’s optimal
output, the data were randomly divided into two
groups of training and testing, and training and
validation were performed simultaneously using
the 5-layer cross-validation method. The logistic
test checked the importance of the factors to
determine the optimal input variables. The most
important factors were considered as input to the
model, and the accuracy and error of the model
were determined for their training and validation
data.

Table 1: The effect of different factors in causing musculoskeletal disorders using logistic regression test

Variable Beta value
Job needs -0.032
Job control -0.005
Role expectations -0.004
Predictability 0.011
mastery -0.012
Psychosocial Social interactions -0.029
factors leadership 0.003
Organizational
0.009
atmosphere
Teamwork 0.017
Job Satisfaction -0.002
Stress -0.015
BMI -0.109
Individual Age 0.003
factors sex -0.143
Level of Education 0.008
Phone-monitor 0.044
] Keyboard-mouse 0.059
Workstation -
the chair -0.451
agents
ROSA overall
-0.022
score
Envi tal Lighting 0.002
nvironmen the heat 0.310
factors .
noise 0.280
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standard deviation significance level
0.017 0.042
0.012 0.692
0.012 0.720
0.010 0.277
0.010 0.227
0.015 0.058
0.010 0.794
0.020 0.640
0.015 0.255
0.008 0.776
0.007 0.023
0.055 0.048
0.001 0.891
0.444 0.001
0.001 0.742
0.363 0.904
0.260 0.822
0.236 0.037
0.020 0.272
0.001 0.736
0.021 0.957
0.007 0.855
857
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3. RESULTS AND DISCUSSION

To formulate the model, the effect of various
factors in causing musculoskeletal disorders was
investigated using the logistic regression test,
the results of which are presented in Table 1. The
importance of the model inputs was checked using
the results of the logistic regression test. Finally,
eleven factors out of the four general factors were
considered as model inputs, and the accuracy and
error of the model were determined for the training
and validation data. The accuracy rate was 92.86%,
and the mean square error was 5.7% in 151 model
stages. The results of accuracy and mean square
error are presented in Figure 1. The gradient descent
function with momentum was used as the learning
function, and the learning was done until the error
in the output was reduced. The momentum constant
was determined as 0.9. In training, the learning rate
was set to 0.001, and the momentum of the hidden
layer and the output were set to 0.001 and 0.0005,
respectively. The specifications of the proposed
neural network model are presented in Table 2.
This study determined the effect of psycho-social
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factors on musculoskeletal disorders. Employees
who reported low job demands, low job control,
low social interactions, and high work stress
reported more musculoskeletal disorders. In the
study of Janahatan et al., to investigate psychosocial
factors on the risk of WRMD symptoms in
Brazilian shoe industry workers, it was found that
some psychosocial factors, such as stress, increase
the likelihood of knee pain in men and the factor
of “job dissatisfaction” increases the likelihood of
elbow pain in women. According to the results
of the present study, it was found that individual,
environmental, psychosocial and workstation
factors are effective on musculoskeletal disorders.
Although Aliabadi showed that statistical methods
such as multiple logistic regression lack reasonable
predictive accuracy, Govindu et al., using multiple
regression models, investigated and emphasized the
effect of personal, occupational, and psychosocial
factors on back pain severity in 60 LBP patients
that to predict LBP, it is necessary to examine all
three general categories of factors mentioned at the
same time.
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Fig. 1: Frequency distribution of studies based on the city of research

Table 2: Neural network model specifications for mental performance assessment

. Caegy  Frequny  Relativefrequency

Climatic chamber
place of research Field
Total
Indoor
Outdoor
Both environment
Total

type of environment

858

32 23.9
102 76.1
134 100
83 61.9
27 20.2
24 17.9
134 100
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4. CONCLUSIONS

According to the present results of this research,
it was determined that several factors play a role
in causing musculoskeletal disorders, including
individual, environmental, psychosocial, and work
station factors. Therefore, the combined effect
of the mentioned factors should be investigated
in designing an ergonomic workstation. Also,
predicting the effectiveness of each of the mentioned
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factors using an artificial neural network showed
that this type of modeling can be used to prevent
musculoskeletal disorders or other multifactorial
disorders.
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