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SUMMARY

Lipid Profile, Kidney Function, and Liver Function
in Surabaya Car Painting Workshop Workers Exposed to Xylene

The automotive industry is one of the fastest-growing industries. The production
of cars from year to year continues to increase. In 2020, car production in Indonesia
increased by 113,560 units (Ministry of Industry, 2020). The increasing number of vehicles
will impact small and medium industries that support the automotive industry, one of which
is car painting or body repair shops. The more developed the car painting industry, the
more workers will face the potential dangers and risks in the car painting industry. One of
the potential hazards and risks in the car painting industry comes from using various
chemicals, i.e., organic solvents and spray-painting containing xylene.

Pathways of exposure to solvents such as xylene can enter the body through
inhalation of smoke (inhalation), absorption through the skin, and fluid intake (digestion)
(John Ridley, 2008). OSHA prioritizes the inhalation route to be the most common route
of exposure because inhaled toxins enter the body very quickly and can cause effects in a
short time. Even in many cases, the effects of inhalation can be widespread and affect the
lungs, kidneys, bones, bone marrow, and spleen (Speegle, 2005). Other factors that can
determine the effect of xylene exposure include the amount or concentration of xylene,
length of exposure, nutritional status, smoking habits, use of PPE, medical history, and
alcohol consumption. Consumption of contaminated food or drink can also cause vomiting,
stomach irritation, dizziness, drowsiness, convulsions, fast heartbeat, coma, and even death
(ATSDR, 2007).

This study analyzes the relationship between xylene concentration and lipid profile,
kidney function, and liver function in car painting workers in Surabaya. This was an
analytic study with a cross-sectional research design. The subjects of this study amounted
to 30 workers. The type of data used was secondary data obtained from research by Abdul
Rohim Tualeka, which includes examining xylene levels and the characteristics of
Surabaya car painting workers. The independent variables in this study included xylene
concentration and worker characteristics consisting of years of service, length of work,
nutritional status, smoking habits, use of PPE, medical history, and alcohol consumption.
At the same time, the dependent variables in this study were a lipid profile, kidney function,
and liver function in car painting workshop workers in Surabaya.

The measurement of the xylene concentration showed that the highest xylene
concentration was in workers at 22.96 ppm. The characteristics of car painting workers in
Surabaya mostly have a working period of fewer than six years, <7 hours of work, normal
nutritional status, smoking habits with low intensity, do not use PPE, have no history of
health problems, and do not consume alcohol. The measurement of the lipid profile showed
that most of the workers had abnormal levels of cholesterol and HDL, while the levels of
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triglycerides and LDL were normal. The kidney function measurements showed that most
workers had abnormal BUN and creatinine levels and normal uric acid levels. Furthermore,
the liver function measurement showed that most workers had normal SGOT and SGPT
levels.

Based on the analysis results of the characteristics of workers with a lipid profile
that includes cholesterol, triglycerides, HDL, and LDL, it showed that working period with
triglycerides had a strong correlation. At the same time, the analysis results of the
characteristics of workers with kidney function, including BUN, creatinine, and uric acid,
showed that the nutritional status had a strong correlation with BUN. In addition, the
analysis results of the characteristics of workers with liver function showed a middle
correlation between nutritional status and SGOT and SGPT. The analysis of xylene
concentration with lipid profile, kidney function, and liver function showed that xylene
concentration had a middle correlation correlation with HDL.
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RINGKASAN

Profil Lemak, Faal Ginjal, Dan Faal Liver
Pada Pekerja Bengkel Pengecatan Mobil Surabaya Yang Terpapar Xylene

Industri otomotif merupakan salah satu industri yang sedang berkembang pesat.
Hasil produksi mobil dari tahun ke tahun terus mengalami peningkatan, pada tahun 2020
produksi mobil di Indonesia meningkat sebesar 113.560 unit (Kemenperin, 2020). Semakin
meningkatnya jumlah kendaraan maka akan berdampak pada industri kecil dan menengah
yang mendukung industri otomotif, salah satunya adalah bengkel pengecatan mobil atau
body repair. Semakin berkembangnya industri pengecatan mobil maka akan semakin
banyak pekerja yang akan menghadapi potensi bahaya dan risiko di industri pengecatan
mobil. Potensi bahaya dan risiko pada industri pengecatan mobil berasal dari penggunaan
berbagai bahan kimia, salah satunya penggunaan pelarut organic dan spray painting yang
mengandung xylene.

Jalur paparan zat pelarut seperti xylene dapat masuk ke tubuh melalui hirupan asap
(inhalasi), penyerapan melalui kulit, dan asupan cairan (pencernaan) (John Ridley, 2008).
OSHA memprioritaskan rute inhalasi menjadi rute paparan yang paling umum karena toxin
yang terhirup memasuki organ tubuh dengan sangat cepat dan dapat menyebabkan efek
dalam waktu yang singkat. Bahkan dalam banyak kasus, efek inhalasi dapat meluas,
mempengaruhi paru-paru, ginjal, tulang, sumsum tulang, limpa, dan sebagainya (Speegle,
2005). Faktor lain yang dapat menentukan efek paparan xylene meliputi jumlah atau
konsentrasi xylene, lama waktu terpapar, status gizi kebiasaan merokok, penggunaan APD,
riwayat kesehatan, dan konsumsi alkohol. Makan makanan atau minuman yang
terkontaminasi juga dapat menyebabkan muntah, iritasi lambung, pusing, mengantuk,
kejang-kejang, detak jantung yang cepat, koma bahkan kematian (ATSDR,2007).

Penelitian ini bertujuan untuk menganalisis hubungan konsetrasi xylene dengan
profil lemak, faal ginjal, dan faal liver pada pekerja pengecatan mobil di Surabaya.
Penelitian ini merupakan penelitian analitik dengan rancang bangun penelitian cross
sectional. Subjek penelitian ini berjumlah 30 pekerja. Jenis data yang digunakan
merupakan data sekunder yang diperoleh dari penelitian Abdul Rohim Tualeka yang
meliputi hasil pemeriksaan kadar xylene dan karakteristik pekerja pengecatan mobil
Surabaya. Variabel bebas dalam penelitian ini meliputi konsentrasi xylene dan
karakteristik pekerja yang terdiri dari masa kerja, lama kerja, status gizi, kebiasaan
merokok, penggunaan APD, riwayat kesehatan, dan konsumsi alkohol. Sedangkan variabel
terikat dalam penelitian ini adalah profil lemak, faal ginjal, dan faal liver pada pekerja
bengkel pengecatan mobil Kota Surabaya.

Hasil pengukuran konsentrasi xylene menunjukkan bahwa konsentrasi xylene
tertinggi pada pekerja sebesar 22,96 ppm. Karakteristik pekerja pengecatan mobil di
Surabaya sebagian besar memiliki masa kerja kurang dari 6 tahun, lama kerja < 7 jam,
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status gizi normal, kebiasaan merokok dengan intensitas rendah, tidak menggunakan APD,
tidak memiliki riwayat gangguan kesehatan, serta tidak mengonsumsi alkohol. Hasil
pengukuran profil lemak menunjukkan bahwa sebagian besar pekerja memiliki kadar
kolesterol dan HDL yang tidak normal, sedangkan kadar trigliserida dan LDL normal.
Hasil pengukuran faal ginjal menujukkan bahwa sebagian besar pekerja memiliki kadar
BUN dan kreatinin tidak normal, serta kadar asam urat normal. Hasil pengukuran faal liver
menunjukkan bahwa sebagian besar pekerja memiliki kadar SGOT dan SGPT normal.

Berdasarkan hasil analisis karakteristik pekerja dengan profil lemak yang meliputi
kolesterol, trigliserida, HDL, dan LDL menunjukkan masa kerja mempunyai hubungan
yang kuat dengan kadar trigliserida. Sedangkan hasil analisis karateristik pekerja dengan
faal ginjal yang meliputi BUN, kreatinin, dan asam urat menunjukkan bahwa status gizi
memiliki hubunganyang kuat dengan BUN. Selain itu hasil analisis karakteristik pekerja
dengan faal liver menunjukkan terdapat hubungan yang sedang antara status gizi dengan
SGOT dan SGPT. Hasil analisis konsentrasi xylene dengan profil lemak, faal ginjal, dan
faal liver menunjukkan bahwa konsentrasi xylene memiliki hubungan yang sedang dengan
kadar HDL.
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ABSTRACT

Lipid Profile, Kidney Function, and Liver Function
in Surabaya Car Painting Workshop Workers Exposed to Xylene

Xylene exposure to workers can cause various health problems, including: lipid
profile obstruction, dysfunction kidney, and dysfunction liver. However, these health
problems can also be caused by the characteristics of workers. This study analyzes the
relationship between xylene concentration and fat profile, kidney function, and liver
function in car painting workers in Surabaya.

This study was an analytic study with a cross-sectional research design. The
subjects of this study amounted to 30 workers. The independent variables in this study
included xylene concentration and worker characteristics, at the same time the dependent
variables in this study were a lipid profile, kidney function, and liver function.

The measurement of the xylene concentration showed that the highest xylene
concentration was in workers at 22.96 ppm. The characteristics of car painting workers in
Surabaya mostly have a working period of fewer than six years, < 7 hours of work, normal
nutritional status, smoking habits with low intensity, do not use PPE, have no history of
health problems, and do not consume alcohol. Based on the analysis results of the
characteristics of workers with a lipid profile that includes cholesterol, triglycerides, HDL,
and LDL, it showed that working period with triglycerides had a strong correlation. At the
same time, the analysis results of the characteristics of workers with kidney function,
including BUN, creatinine, and uric acid, showed that the nutritional status had a strong
correlation with BUN. In addition, the analysis results of the characteristics of workers
with liver function showed a middle correlation between nutritional status and SGOT and
SGPT. The analysis of xylene concentration with lipid profile, kidney function, and liver
function showed that xylene concentration had a middle correlation correlation with HDL.

Keywords: xylene, lipid profile, kidney function, liver function
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ABSTRAK

Profil Lemak, Faal Ginjal, Dan Faal Liver
Pada Pekerja Bengkel Pengecatan Mobil Surabaya Yang Terpapar Xylene

Paparan xylene pada pekerja dapat menyebabkan berbagai macam gangguan
kesehatan, antara lain gangguan pada profil lemak, faal ginjal, dan faal liver. Namun
gangguan kesehatan tersebut juga dapat diakibatkan oleh karakteristik dari pekerja. Tujuan
penelitian ini adalah menganalisis hubungan karakteristik pekerja dan konsentrasi xylene
dengan profil lemak, faal ginjal, dan faal liver pada pekerja pengecatan mobil di Surabaya.

Penelitian ini merupakan penelitian analitik dengan rancang bangun cross
sectional. Subjek penelitian berjumlah 30 pekerja. Variabel bebas dalam penelitian ini
adalah konsentrasi xylene dan karakteristik pekerja, sedangkan variabel terikat meliputi
profil lemak, faal ginjal, dan faal liver.

Hasil pengukuran konsentrasi xylene masih berada dibawah NAB, sedangkan
karakteristik pekerja sebagian besar memiliki masa kerja kurang dari 6 tahun, lama kerja
< 7 jam, status gizi normal, kebiasaan merokok dengan intensitas rendah, tidak
menggunakan APD, tidak memiliki riwayat gangguan kesehatan, serta tidak mengonsumsi
alkohol. Berdasarkan hasil analisis karakteristik pekerja dengan profil lemak yang meliputi
kolesterol, trigliserida, HDL, dan LDL menunjukkan masa kerja mempunyai hubungan
yang kuat dengan kadar trigliserida. Sedangkan hasil analisis karateristik pekerja dengan
faal ginjal yang meliputi BUN, kreatinin, dan asam urat menunjukkan bahwa status gizi
memiliki hubunganyang kuat dengan BUN. Selain itu hasil analisis karakteristik pekerja
dengan faal liver menunjukkan terdapat hubungan yang sedang antara status gizi dengan
SGOT dan SGPT. Hasil analisis konsentrasi xylene dengan profil lemak, faal ginjal, dan
faal liver menunjukkan bahwa konsentrasi xylene memiliki hubungan yang sedang dengan
kadar HDL.

Kata kunci: xylene, profil lemak, faal ginjal, faal liver
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ANSI = American National Standard Institute

APD = Alat Pelindung Diri

AST = Aspartat Aminotransferase

ATSDR = Agency for Toxic Substances and Disease Registry

BB = Berat badan

BUN = Blood Ureum Nitrogen

BTEX = Benzene, Toluene, Ethyl-Benzene, and Xylene

BTX = Benzene, Toluene, Xylene

CDC = Centers for Disease Control

CO = Karbonmonoksida

EDTA = European Dialysis and Transplant Accociation

EPA = Environmental Protection Agency

HCC = Hepatocellular Carcinoma

HDL = High-Density Lipoprotein

IDLH = Immediately Dangerous to Life or Health Concentration

ILO = International Labour Organization

IMT = Indeks Massa Tubuh

IPCS = The International Programme on Chemical Safety

LDL = Low-Density Lipoprotein

NAB = Nilai Ambang Batas

NCEP ATPA III = National Cholesterol Education Program Adult Treatment
Panel 111

NIOSH = National Institute for Occupational Safety and Health

NRC = National Research Council

OEL = Occupational ExposureLimit
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OSHA = Occupational Safety and Health Administration
PEL = Permissible Exposure Limit

SGOT = Serum Glutamic Oxaloacetic Transaminase
SGPT = Serum Glutamic Pyruvic Transaminase

STEL = Short Term Exposure Limit

TB = Tinggi badan

TWA = Time-Weighted Average

UKK = Upaya Kesehatan Kerja

VOC = Volatile Organic Compound

WHO = World Health Organization
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