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Abstract - Many factors affect lung function capacity in textile industry workers. This research aims to determine the factors that affect the 
vital role of pulmonary spinning workers in the textile industry. This research used an analytic observational research design with a cross-
sectional approach. Sampling technique used total sampling and get the sample was 96 people, and measurement of lung vital capacity used 
spirometry. The Low Volume Sampler was applied to measure dust concentration, and the questionnaire was used to assess the individual 
characteristics. Bivariate analysis of the variables is the working environment dust, and gender are significant. The result of multivariate 
analysis of dust is the most significant to the lung vital capacity. dust concentrations is classified above the Threshold Limit Value (TLV), so 
the company should to control the source of dust exposure, for the workers, they need to have a health examination, and for companies, they 
should provide N95 type masks as Personal Protective Equipment (PPE). 
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1. Introduction  

Occupational respiratory disease is a major global 
public health problem that accounts for up to 30% of all 
occupational diseases. Besides, 10-20% of deaths caused by 
respiratory problems [1]. Exposure to dust in textile 
industry workers can be at risk of causing lung function 
disorders. Health effects in the form of impaired lung 
function have been documented in workers exposed to dust 
in both small, medium, and large industries [2,3]. 
Occupational Lung Disease (OLD) is a pulmonary disease 
arising from prolonged or repeated exposure that causes 
toxic effects, both acute and [4]. Occupational diseases are 
caused by pathological responses from patients to their 
working environment [5]. There is a growing consensus on 
the adverse impact of organic dust on the symptoms and 
respiratory function of industrial workers [6].  

ILO data (2013) shows that every year, there are more 
than 250 million accidents at workplaces, and 160 million 
workers become sick because of hazards that exist in the 
workplaces. Also, around 1.2 million workers die due to 
accidents and occupational diseases. New materials for the 
production process are distributed annually in the 
workplaces, and many of them cause lung disease [7].  

Indonesia is one of the developing countries that have 
many companies produce dust from the production 
process. OLD is a group of occupational diseases in which 
the target organ of the disease in the lung [8]. The textile 
industry is one of the many vital sectors in Indonesia, 
especially in Surakarta Raya region. Workers can be 
exposed to a variety of different environmental factors, 
especially from the spinning and weaving processes [9]. 
Those processes in the textile industry produce large 
amounts of cotton dust [10]. The dust consists of various 
sizes and types of particles, such as plant materials, fibers, 
bacteria, fungi, soil, pesticides, non-cotton materials, and 
other contaminants [11].  Research on respiratory 
disturbances and impaired lung function in cotton spinning 
in Egypt shows a significant relationship in the group 
exposed to dust [9,12]. The results of the initial survey 
conducted at 3 points in the production area of the spinning 
/ spinning industry of the textile industry showed the 
highest levels of work environment dust of 0.24 mg / m3 
and the lowest 0.19 mg / m3 with an average of 0.21 mg / 
m3. This figure is included above the Threshold Value 
(NAV) of working environment dust with the type of cotton 
at work that is equal to 0.2 mg / m3. The purpose of this 
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study is to determine the determinants of the vital capacity 
of the lung of spinning textile industry workers. 

 
2. Methodology 

The study used an analytic observational design and 

used a Cross sectional study approach. Sampling technique 

with a total sampling of 96 workers. The independent 

variables environmental dust and individual 

characteristics. the dependent variable was lung vital 

capacity. The measurement of dust levels using a Low 

Volume Sampler (LVS) tool. Environmental dust 

measurement procedures based on SNI 16-7058-2004 

regarding the measurement of total dust, other variables 

were assessed by questionnaire. The lung vital capacity is 

classified are normal, obstructive, restrictive, and mixed. 

The %FVC and %FEV1 are measured using a spirometer. A 

spirometer is a tool used to find out the percentage of 

Forced Vital Capacity (FVC) and Forced Expiratory Volume 

that is forced in the first second (FEV1). Pulmonary function 

is normal if %FVC ≥80% and %FEV1 ≥70%, obstructive 

disorders if %FVC >80% and %FEV1 <70%, restrictive 

disorders if %FVC <80% and %FEV1 ≥70%, mixed 

disorders if %FVC <80% and % FEV1 <70%. 

The data analysis used univariate analysis to 
distribute the characteristics of respondents. Bivariate 
analysis was used to determine the relationship between 
independent variables with the dependent variable. 

 
3. Result and Discussion 

PT X textile industry is located on Jalan Raya Solo-
Karanganyar km. 9.5, Surakarta, Central Java. The industry 
has a spinning production unit that produces yarn as a 
primary material for making fabrics. Table 1 shows the 
relationship between respondent characteristics and lung 
vital capacity. In the age variable, it shows that age >40 
years old has obstructive pulmonary function disorder, 
restrictive, and mixed. In gender variables, lung function 
disorders experienced mainly by men. The obstructive, 
restrictive, and mixed pulmonary vital capacity are 
theoretically incorporated into disorders pulmonary 
function. 

 
Table 1.  Variable Characteristics with Lung vital capacity 

Variable 
Lung Vital Capacity 

Total r 
p-

value Normal Restrictive Obstructive Mixed 
Dust  -0,390 0,000 

Age (year)  
17-40 8 0 0 0 8 

-0,110 0,285 
>40-60 69 15 2 2 88 
Gender  

Male 30 11 2 2 45 
0,319 0,002 

Female 47 4 0 0 51 

Measurement of work environment dust at 6 points at 
PT X Karanganyar, Indonesia Textile Industry obtains an 
average 0.395 mg/m3. The results of analyses in all aspects 
are above the Threshold Limit Value (TLV) 0.2 mg/m3 
every eight working hours per day for the type of cotton 
dust based on Permenaker RI No.5, 2018 concerning 
occupational safety and health work environment appendix 
3 TLV Chemical Factors [13]. The workers in the textile 
industry have the risk of being affected by LFD from 
exposure to cotton dust so that they can cause the risk of 
disease. From 96 total samples of workers, 77 workers have 
normal conditions, and 19 workers experience lung 
dysfunction (22.86%). Most lung function disorders are the 
restrictive type, with a total of 15 respondents. The 
mechanism of dust accumulation in the lung begin by 
breathing in, then the air containing dust entering the 
lungs. Dust that is between 5-10 microns will be retained 
by the upper respiratory tract, while the middle of the 
respiratory tract will retain the 3-5 microns. Particles with 
a size between 1 and 3 microns will be placed directly on 
the surface of the pulmonary alveoli. The particles with a 
magnitude 0.1 microns do not so quickly settle on the 

surface of the alveoli. The mass of dust which less than 0.1-
micron particles is too small so that it does not end on the 
surface of the alveoli or lender membrane, because of 
Brown's movement, it causes such dust to move out of the 
alveoli. The impaired pulmonary function in the spinning 
section also caused by inhalation of cotton fibers and dust 
in the working environment [14].  

Suma'mur explains that continuous exposure to 
cotton dust for years irritates the upper respiratory tract of 
the bronchus. If the exposure continues, it will happen 
chronic obstructive pulmonary disease, which can be 
interpreted that the more extended working period, there 
will be more cotton dust that settles in the respiratory tract, 
the more severe the disease suffered byssinosis. Small 
invisible cotton dust particles enter the alveoli of the lungs 
through inhalation and accumulate in the lymph cause 
damage to the alveoli and reduce the capacity to retain 
oxygen. When cotton dust builds up, workers can suffer 
from byssinosis [15].  Dust can cause lung disease and 
fibrosis if inhaled during continuous work. If the alveoli 
harden, it reduces elasticity in accommodating the volume 
of air, so that the oxygen binding ability decreases. The 
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results of the analysis show that the effect of occupational 
dust exposure significantly to the lung vital capacity with a 
p-value 0.000. It is in line with research on work 
environment dust against pulmonary dysfunction [12]. 
These results are also in line with Qian's, which shows that 
there is a relationship between dust exposure and lung 
function disorder [15].  

 Exposure to dust can reduce lung function. The result 
of this study shows that there is a significant relationship 
between dust exposures with reduced lung function. It is 
followed by research; there is a meaningful relationship 
between workers exposed to dust with lung function 
disorders where workers exposed to dust have a higher 
risk than those who do not [16,17]. Lung function will 
decrease as people get older. Age is related to the aging 
process or increasing age where the older a person is, the 
higher the likelihood of lung function capacity. The age of 
20-40 years is the maximum muscle strength in a person 
and will be reduced by 20% after the age of 40 years. The 
older a person is, the risk of impaired lung function is also 
high [18].  The longer a person is at work, the more he has 
been exposed to the dangers posed by the work 
environment, including exposure to cotton dust. Chronic 
disorders occur due to occupational dust exposure which is 
quite high and for an extended period which is usually 
annual and not infrequently the symptoms of lung function 
appear after more than ten years of exposure [9,19]. 
Gender affects lung function disorders. Several pieces of 
research in the textile industry show that men have a 
higher risk of lung function disorders than women [18,20]. 

 
4. Conclusion 

There is an influence between the level of work 
environment dust with lung function disorders in the textile 
industry spinning division of PT X Karanganyar. The 
average dust measurement results of 0.395 mg/m3 that 
have exceeded the TLV according to Permenaker Number 
5,2018. As the suggestions, for the workers, they need to 
have a health examination, and for companies, they should 
provide N95 type masks as Personal Protective Equipment 
(PPE). 
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