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Objective: This study aimed to assess the prevalence and factors associated with the
severity of work-related injuries among workers in major industries in Samutprakan province.
This study also developed a neural network to forecast lost workdays from occupational injury
and tested the efficacy of the regression neural network with the real scenario.

Method: A retrospective cross-sectional study was performed in Samutprakarn
province by purposive sampling of 1098 work-related injury cases treated in the emergency room
of a government hospital between January 2019 and December 2020. Personal and occupational
factors were retrieved from the electronic medical records. Severity was defined by days of sick
leave in the medical certificate. Personal and occupational factors of workers were analyzed by
using the crude odds ratio, 95% confidence interval of OR, and multivariate logistic regression to
determine the factors associated with the severity of work-related injuries that require three or
more days of sick leave. A total of 1098 cases were divided into 3 categories. First 700 cases as
learning set and 300 cases as testing set and the last 98 cases for cross validating which would be
the result of network in meeting non-experienced data (network test data). For training network,
Python were used and for comparing different network models relatively used RMSE.

Result: The prevalence of severe work-related injuries that required three or more
days of sick leave in Samutprakan province was 25.4%. The demographic characteristic, based on
personal factors, most of them were males (80.6%). The mean age was 35.7+11.8 years, The
majority of cases were aged 21-30 years (34.1%) and Thai nationality (55.9%). Work-related
injuries often occurred in the day shift (67.7%) and in the construction industry (51.9%). Factors

associated with severity of work-related injuries that required three or more days of sick leave



with adjusted OR (95% CI) were male 1.8(1.27-2.62), age <30 years 1.3(1.01-1.61), foreign
workers 1.5(1.15-1.93), afternoon shift 1.32(1.00-1.75) and agriculture and livestock industry
1.88(1.03-3.75), respectively. Finally, the development of neural network model 8 (Hidden layer
1, Node 100) has the momentum learning rule and tanh transfer function which gave the best
result of prediction of RMSE at 1.16 and the accuracy was 56.5%

Conclusion: The factors associated with severe work-related injuries that required
three or more days of sick leave include both personal and occupational factors. These factors
should be taken into the occupational safety risk assessment and can be used to create more
effective safety measures in the workplace in the future. In this research, the neural network has
been utilized for the prediction severity of occupational injury in the number of lost workdays.
The best values of RMSE and accuracy of the model were 1.16 and 56.5%. For this purpose, we
can use this neural network, model 8 for helping the safety manager for making decisions in the

risk estimation and preventive measures of the worker.
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1 ifv >0
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(Haykin, 2009)
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ANFIA 256 123 480 1.5 <0.001 1.5 0.39
(1.15-1.93) (1.15-1.93)
todea1n
MIMNY
¥I9301M 3
(NAQUAYA
nZI91 8.00- 760 189 249 2.2 0.05 0.81 -0.21
16.00 1. (0.98-5.00) (0.62-1.05)
EATRL 284 83 29.2 2.7 0.02 1.32 0.28
16.01 (1.18-6.28) (1.00-1.75)
-24.00
nzaAn 54 7 12.9 1 1
00.01
-7.59
Uszanau
ngw 529 145 274 0.86 0.26 0.83 -0.22
RAAINNT Y (0.67-1.12) (0.63-1.03)

Aoas
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A1519N 3 (91D)

Yoyaald  Swoau  dwaw Fewaz  Crude P Adjust B
Hazany %ﬁ“r‘mﬂ ﬁﬁgﬂ odd ratio  value  oddratio Coefficient
nu @u) A (95%CI) (95%CI)

Faug

33U

()
nqu 404 81 20.0 1 1 -
RAANNITY
MIwan
nqu 123 35 28.4 1.44 0.08 1.47 0.39
RAANNITY (0.95-2.19) (1.01-2.20)
M3IVINT
ag
Tavarand
ngu 41 18 43.9 2.0 0.05 1.88 0.63
RAANNITY (1.02-4.10) (1.03-3.75)
MIINBAT

uaz Ugdad

* Adjusted model: Cox & Snell R*=0.033 , Nagelkerke R*=0.044
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Tne 341 N1

ANTIA 256 N2
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nL18 (16.01-24.00 1.) 284 w2
=
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d‘ o ' a2 a A o
ATTNN 5 ﬁgﬂzmumamﬂlaﬂﬂiwwﬂixﬁmmﬂmmzﬂimmmwium’a“mum

Model Algorithm Training Testing
(N=1700) (N=300)
RMSE RMSE

1 Linear Regression 1.24 1.27

2 Ridge Regression 1.24 1.27

3 Lasso Regression 1.26 1.26

4 Random Forest Regressor 1 1.3

5 SVR 1.3 1.31

6 LGBM Regressor 1.07 1.36

7 Gradient Boosting 0.95 1.37
Regressor

8 * MLP Regressor 1.18 1.26
(Hidden layer 1, Node 100)

9 MLP Regressor 1.2 1.27
(Hidden layer 1, Node 150)

10 MLP Regressor 1.17 1.27
(Hidden layer 1, Node 200)

11 MLP Regressor 1.21 1.29
(Hidden layer 2, Node 100)

12 MLP Regressor 1.19 1.29
(Hidden layer 2, Node 150)

13 MLP Regressor 1.24 1.29

(Hidden layer 2, Node 200)

* Model 8 U5 1nA1AAIAATOUMAITDURAY (Root Mean Square Error) NlA 1 osiigataz i
Y d‘ é 2K A a A o d' 1 o A' = [
1nd 0 mniga FanedalszansamlumsinenuiudigegalioMeununn Model #

9 Y
Tammsvannuaznaaoulunsdnyiasail

A Y ~ 9

v
=
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Y H
gUiAMAINMTNNUY MINTUIzATIEsUANULINEIUeITTUY Tnselseasndioni 1a
o o N ! A o w 2 A v
MMINALIAVUAIY INAINIANEDUMAITDURTY (Root Mean Square Error) Tagtaan 1%
Model 8 : MLP Regressor (Hidden layer 1, Node 100) NiHa31nv84a1na1ana 0 UmM&3a 04

= A 9 A o = = [ ~
1na8 (Root Mean Square Error) NUAUBINFANININITNATDU Iﬂﬂhi?ﬂﬁz!@ﬂﬂﬂﬂﬁﬁ%‘m 6

310 6 agiuunlngeelszaniion Model 8 voauazlszaninmieriimsnagouny

103A1390INTNAGLALA

Model Algorithm Training Testing
(n =98)
RMSE RMSE Accuracy (%)
8 MLP 1.26 1.16 56.5
Regressor
(Hidden layer

1, Node 100)
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=< & o 1 ~ o I ¥
namsany lutumsnaassmsvian lasennedseanienrii i 1 Model 8 :
MLP Regressor (Hidden layer 1, Node 100) NTszansmmgangalumsinueiiuiuiuvga
nunmMsnagamgnmMsnau laglasa sinvesmaaianaoumaideunas (Root
Mean Square Error) (111 1.26 4agAnNUuN e (Accuracy) imnuiosas 56.5 Taeil

a01aenssuveelasevielssanmeunyseazoennd A1519N 7

A <] = ] =
ANTNWNN 7 ﬁgﬂﬂszmmmziwazmﬂmeﬂﬂiwmﬂizﬁmmﬂn Model 8

Usziau 31821989
Input layer 1
Number of input node 5
Output layer 1
Hidden layer 1
Number of hidden node 100
Transfer function Tanh
Learning rule Momentum
Training algorithm Multilayer perceptron

Fumou 3 MM IUHEANUVRIMIUTZAUTUATIBIMNTINNIY QY
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3190 8 ayduvuIasenedseaminen Model 8 voatazlszansnmluminaaoy

Model Algorithm Training Testing
(n=700) (n=98)
RMSE RMSE
8 MLP Regressor 1.26 1.16

(Hidden layer 1,
Node 100)
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