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SUMMARY 

 

Risk assessment from exposure to Toluene in shoes craftsman workers at 

Tambak Oso Wilangun Surabaya 

 

      Industrial development in Indonesia is advancing in line with the demands of 

the various needs of products. To meet these needs, so many established a wide 

variety of industries both large and small scale, such as the Small and Medium 

Enterprises (SMEs) and home industries (home industry). Small and medium-

sized businesses have a very important role in the growth of the national economy 

because it can create jobs, producing goods and services needed by many people. 

SMEs have proved themselves as a group that is powerful and flexible, and still 

survive and still accounts for the national economy significantly (ILO, 2008). 

      One of SMEs that meet the above description is an informal industry 

craftsmen footwear. The shoes industry is one of the commodities export labor-

intensive. The success of the shoes craftsmen to maintain the existence of the 

resulting product is often not matched by adequate protection against the risk of 

their jobs which are associated with equipment and hazardous materials. Making 

shoes is one of the jobs that are vulnerable to danger. Long working hours but not 

supported with comfortable working conditions, often forcing producers to work 

with less ergonomic body position so prone to injury. Using a variety of 

dangerous equipment, such as scissors, cutting knives, nails, machine presses, 

stamp making machine, stove gas or electricity have contributed to a risk of 

workplace accidents. 

      The many hazards that can occur in industrial craftsmen shoes, using 

chemicals is one of the high risk of danger. The use of chemicals can damage the 

health of the craftsmen shoes, among others, the use of glue, because in this 

process there is exposure to organic solvent vapors contained in the glue and it 

may have an impact on health if inhaled continuously for a long time (Lu, 2006). 

The entry of organic solvent vapors into the body can cause a variety of reactions, 

ranging from mild irritation, addiction, kidney disorders, pulmonary edema 

reaction to central nervous system disorders (National Occupational Health and 

Safety Commission, 1990). 

      Toluene is one of the aromatic hydrocarbon compounds that have many uses 

for human life, especially for the industrial sector. In 1994 is estimated at over 3 

million tonnes of toluene is produced in the United States and around the world 

toluene production is estimated at 10 million tonnes. The use of toluene is quite 

extensive in the paint industry, rubber, cosmetics, adhesives and resins industry. 

Use paint and thinner, together with tobacco smoke represents a major source of 

toluene in indoor environments (WHO, 2000). Although the compounds toluene 

less dangerous, but with the continuously exposure can cause health problems 

such as dizziness, vertigo, eye irritation, skin irritation, respiratory problems, 

impaired liver function, kidney function, impaired central nervous system (CNS) 

and the target This compound is the main organ of the central nervous system 

(CNS) (EPA, 2005; ATSDR, 2000) 
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      This research is a quantitative observational study conducted in the shoes 

industry at Tambak Oso Wilangun Surabaya as much as eight home industries. 

The research was held in June-July 2015. The population were 51 people working 

and use total sampling technique. The variable in this study are the concentration 

of toluene and the level of health risk. While the data is identified common 

characteristics of workers, worker complaints and Anthropometric Workers 

(Weight), Pattern Worker Activities and Experiences. Measurement of the toluene 

concentration in the work environment, carried out using the measurement method 

NIOSH 1501 with pipe material activated carbon adsorber (charcoal) using Gas 

Chromatography techniques (GC), while the level of workers' health risk is 

measured using observation and descriptive analysis. The research instruments 

used include bathroom scales to identify workers anthropometric, calculator to 

calculate the number of intake and level of health risks, as well as the 

questionnaire. 

      Data was analyzed descriptively with the results: concentration of toluene 

below the threshold limit values (<188 mg/m
3
) with the level of health risk (RQ ≥ 

1) as much as 8 (17.0%), meaning that there are 8 peoples in an unsafe condition 

on exposure to toluene. Based on the results of crosstabulation indicate a health 

risk level (Risks Quitient (RQ) ≥ 1) below the threshold value are at work place 2 

as much as 1 person, work place 3 by 5 peoples, work place 4 as much as 2 

people, while the health risk level (RQ ≥ 1)  above the threshold values occur in a 

single location. Another cause which led RQ ≥ 1 is the exposure time of more than 

8 hours/day and frequency of exposure of more than 260 days/year. It was found 

that the health risk level is not safe (RQ ≥ 1) during the study as many as 10 

people (19.6%). 

      Based on the results of research and discussion, it can be concluded that: the 

majority (87.5%) of toluene concentrations below the threshold value, the smallest 

value of 0.80 mg/m
3 

and the highest concentration of 522,3 mg/m
3
. The highest 

concentrations of toluene at the work place one, in the amount of 522,3 mg/m
3
. 

These suggestion can be given to the craftsman and workers are as follows: 

reorganize the work location, a ventilation system, if possible to the gluing 

process is done in an open area like a veranda/patio home; applying simple 

technology such as using a brush for gluing, utilizing plant neutralizing toluenes 

toxin such as Sansevieria trifasciata, Tradescantia pallida. and doing labeling of 

chemicals used correctly and glue shut down as soon as possible after each use. 
 
 
 
 
 
 
 
 
 
 
 

ADLN - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

TESIS ELLYZA SETYA M.
 



RISK ASSESSMENT PAJANAN  ...

 

x 

 

ABSTRAK 

 

Risk assessment pajanan Toluena pada pekerja pengrajin sepatu di 

Kelurahanan Tambak Oso Wilangun Surabaya  

 

Industri informal pengrajin sepatu merupakan salah satu komoditi eksport 

yang bersifat padat karya. Akan tetapi pesatnya industri pengrajin sepatu ini 

kurang diimbangi dengan sistem perlindungan pekerja yang memadai. Sumber 

bahaya yang dihasilkan dari industri ini bisa berasal dari unsur biologis, bahan 

kimia, psikologis dan fisik. Bahan kimia contohnya toluena mempunyai risiko 

bahaya yang tinggi, bisa menyebabkan kerusakan pada target organ utama yaitu 

susunan syaraf pusat, hati, ginjal, kulit dan lainnya. Puskesmas Sememi pada 

bulan Oktober 2013 melaporkan sedikitnya 12 keluhan kesehatan  pada pengrajin 

sepatu di kelurahan Tambak Oso Wilangun Surabaya. Tujuan dari penelitian ini 

adalah menganalisis tingkat risiko kesehatan akibat pajanan toluena pada pekerja 

pengrajin sepatu. Populasi dalam penelitian ini sebanyak 51 orang. Teknik 

sampling menggunakan total sampling. Variabel dalam penelitian ini adalah 

konsentrasi toluena dan tingkat risiko kesehatan pekerja. Data dikumpulkan 

menggunakan lembar wawancara, kuesioner, observasi (ceklist). Sedangkan 

instrumen penelitian menggunakan pompa vakum kombinasi tabung kaca berisi 

karbon aktif, timbangan badan kamar mandi, kalkulator dan kamera. Data di 

analisis secara deskriptif dengan hasil: 87,5 % konsentrasi toluena dibawah nilai 

ambang batas (<188 mg/m
3
), nilai terkecil sebesar 0,8 mg/m

3
 dan konsentrasi 

paling tinggi sebesar 522,3 mg/m
3
,  tingkat risiko pajanan di lokasi kerja-1 (RQ = 

5,25) dan 3 (RQ = 1,06) dalam kondisi tidak aman terhadap pajanan, sedangkan 

tingkat risiko pajanan di lokasi kerja 2, 4, 5, 6, 7 dan 8 masih dalam kondisi aman 

(RQ <1). Hasil konsentrasi toluena dibawah nilai ambang batas dengan tingkat 

risiko kesehatan (RQ ≥ 1) sebanyak 8 orang (17,0%), artinya  terdapat 8 orang 

dalam kondisi tidak aman pada pajanan toluena.  

 

Keywords: Risks Quitient, Toluena, pekerja pengrajin sepatu 
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ABSTRACT 

 

Risk assessment from exposure to Toluene in shoes craftsman workers at 

Tambak Oso Wilangun Surabaya 

 

      Craftsmen informal footwear industry was one commodity export labor-

intensive. But rapid industrial shoes craftsman was less balanced with adequate 

worker protection system. Hazards resulting from this industry could be derived 

from elements of biological, chemical, psychological and physical. For example 

toluene chemicals had a high risk of harm, induce damage to major organs 

example the central nervous system, liver, kidneys, skin and others. Public Health 

Center Sememi in October 2013 reported at least 12 health complaints in the 

shoes craftsman at Oso Wilangun village Surabaya. This study was to analyze the 

level of health risks from exposure to toluene in workers craftsmen shoes. The 

population was 51 people by the sampling technique using total sampling. Data 

were collected using a questionnaires, checklist. While the research instruments 

using a vacuum pump combination glass tube containing activated carbon, 

bathroom scales, calculators and cameras. Data was analyzed descriptively with 

the results: 87.5% toluene concentrations below threshold limit values (<188 

mg/m
3
), the smallest value of 0,8 mg/m

3
 and the highest concentration of 522,3 

mg/m
3
, the level of exposure risk at the work site 1 (Risks Quitient/RQ = 5.25) 

and 3 (Risks Quitient/RQ = 1.06) was above the threshold value (in an unsafe 

condition), while the level of exposure risks in the workplace 2, 4, 5, 6, 7 and 8 

was below a threshold value (RQ <1) and was in safe condition. It is concluded, 

there were 8 (17.0%) toluene concentrations below a threshold level of exposure 

risk, meaning that there were 8 people in an unsafe condition on exposure to 

toluene.  

 

Keywords: Risks Quitient, Toluene, shoes craftsman Worker       
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