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ABSTRACT

The risk prediction model has been applied and used widely in various fields,
especially in clinical related studies. The transparent reporting of a multivariable
prediction model for individual prognosis or diagnosis (TRIPOD) has highlighted that
it is crucial to find an important predictor before making a health risk prediction model.
Welders are simultaneously exposed to multiple welding fume constituents at once,
and the exposure to these fumes contributes to lung problems. To fill this gap, the
important predictors of lung abnormalities due to welding fume exposure need to be
investigated. This study explored the relationship between a demographic and heavy
metal concentration found in the welding areas and the lung abnormalities of welders
in automotive industries. A quantitative cross-sectional survey design is used.
Individual samples of welding fumes were taken in Plants 1, 2, and 3 to determine the
concentration of heavy metal constituents, along with a series of pulmonary function
tests, biomarker samples from toenails, and a questionnaire on respiratory problems
(exposed group = 48 welders, control group = 42 workers). Descriptive and correlation
analyses were used to examine the data. A simple welding- lung assessment (WELA)
tree model was created that explained the relationship among the independent
variables. The model showed that the concentration of cobalt and aluminium were
significant and made a unique contribution to the model as predictors of lung
abnormalities in welders in validated test set (ROC/AUC: 0.66, 95% CI: 0.4167—
0.9033, sensitivity = 60%, specificity = 20%, precision = 80% and accuracy = 70%).
These findings provide new insight into the assessment of lung risk caused by welding
fumes using a simple classification tree approach. This groundbreaking study not only
identified predictors of lung abnormalities among Malaysian automotive welders but
also laid the foundation for a future risk-prediction model, revolutionizing the field of

occupational health and safety.
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ABSTRAK

Model ramalan risiko telah diterapkan dan digunakan secara meluas dalam pelbagai
bidang, terutamanya dalam kajian berkaitan klinikal. Pelaporan telus bagi model
ramalan pelbagai pembolehubah untuk prognosis atau diagnosis individu (TRIPOD)
telah menekankan bahawa adalah signifikan untuk mencari peramal penting sebelum
membuat model ramalan risiko kesihatan. Pada masa yang sama, pengimpal terdedah
kepada sejumlah besar juzuk asap kimpalan, dan pendedahan ini menyumbang kepada
masalah paru-paru. Untuk mengisi jurang ini, peramal penting keabnormalan paru-
paru akibat pendedahan asap kimpalan perlu dikaji. Kajian ini mengamati hubungan
antara demografi dan kepekatan logam berat yang ditemui dalam kawasan kimpalan
serta keabnormalan paru-paru pengimpal dalam industri automotif. Reka bentuk
tinjauan keratan rentas kuantitatif telah digunakan. Sampel individu asap kimpalan
diambil dalam Loji 1, 2, dan 3 untuk menentukan kepekatan juzuk logam berat,
bersama-sama dengan satu siri ujian fungsi pulmonari, sampel biopenanda daripada
kuku jari kaki, dan soal selidik tentang masalah pernafasan (kumpulan terdedah = 48
pengimpal, kumpulan kawalan = 42 pekerja). Analisis deskriptif dan korelasi
digunakan untuk meneliti data. Model pokok penilaian paru-paru kimpalan (WELA)
mudah telah dihasilkan bagi menerangkan hubungan antara pembolehubah bebas.
Model menunjukkan bahawa kepekatan kobalt dan aluminium adalah signifikan dan
memberikan sumbangan unik kepada model sebagai peramal keabnormalan paru-paru
pada pengimpal dalam set ujian yang disahkan (ROC/AUC: 0.66, 95% CI: 0.4167—
0.9033, kepekaan = 60%, kekhususan = 20%, kepersisan = 80% dan ketepatan = 70%).
Penemuan ini memberikan pandangan baharu tentang penilaian risiko paru-paru yang
disebabkan oleh asap kimpalan dengan menggunakan pendekatan pokok pengelasan
yang mudah. Kajian perintis ini bukan sahaja mengenal pasti peramal keabnormalan
paru-paru dalam kalangan pengimpal automotif Malaysia tetapi juga meletakkan asas
untuk model ramalan risiko masa depan, merevolusikan bidang kesihatan dan

keselamatan pekerjaan.
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