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Abstract 

Background: For the past decade, pulmonary fibrosis occurred due to excessive connective tissue in the lung 

caused by inflammation. Inhaled aluminum constantly has been thought as a key factor for pulmonary 

fibrosis for workers. Within the next few years, aluminum ash would become toxic inside the body and 

cause a hardening or fibrosis of the lungs. The present paper aims to analyze association between duration 

working with lung disruption condition on lathe workers in Z industry, Yogyakarta. 

Method: The research used a cross-sectional design. The sample was 16 lathe workers at Z Industry, 

Yogyakarta. Independent variable were age, period employment, and duration of work. The dependent 

variable was lung disruption. Measurement of lung disruption used pulmonary vital capacity test. Data 

analysis was using chi-square test and Risk Prevalence (PR). 

Result : Age and the period of employment had a quite weak association with lung disruption 

(p=0,158;0,279). While the duration of work has a strong association with lung disruption (p=0,729). 

Conclusion: Duration of work has a strong association with lung disruption. This is caused by a worker 

which inhaled aluminum dust continuously, aluminum dust would be accumulated, becomes toxic and 

caused parenchyma tissues damaged in the lung. 
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Introduction 

Dust, steam, gases that surrounding 

the workers in the work environment would 

disrupt productivity and health of the workers. It can 

also lead to a reduction of comfort, eyesight, the 

impaired respiratory function of pulmonary disorders. 

The size, shape, concentration, solvency, chemical 
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properties and long exposure to dust is the cause of the 

onset of the disorder pulmonary function 1 •  

Factors which influence substance toxicity are 

characteristics exposure in the form of an exposure 

dose and exposure duration. Working environment also 

has an impact on toxicity chemical substance such 

as temperature and humidity. A related hypothesis 

maintains that individual susceptibility such as age, 

gender, weight, nutritional status, a history of the disease 

also has relation with chemical toxicity in the body. 

CV Z Yogyakarta is one of the companies in the field 

aluminum metal industry which produces household 

appliances made from aluminum. One of the processes 

that are has a risk for inhaling aluminum dust is lathing 

process. Previous study stated that 66.6% lathe workers 

have decline pulmonary vital capacity. Meanwhile, 40% 
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Total Dust Level at Two Location on Lathe 

Workplace 

Tabel 2. Distribution of Total Dust Levels on 

the Lathe Workplace in November 2017 

Measurement Spot Total Dust levels (mg/m3) 

East 0.459 

West 0.652 

workers have employment period on 5-10 years. While 

working period over 10 years occurs with 12 people or 

7 5% of the total lathe workers. The working time is less 

than 5 years is not written on the chart. This is because 

there are no a lathe part workers working less than 5 

years. The working period at the shortest part of the 

lathe worker is 7 years old and the longest working 

period i.e. 30 years. All of lathe worker have duration 

work less than to 8 hours/ day. 

measurement 

section on Z 

Based on the results on table 2, 

of total dust levels on the two lathe 

This research was using a cross-sectional design. The 

research population was the workers on lathe section at 

Z Industry. The research sample was 16  lathe 

workers in X industry at Yogyakarta. Independent 

variables were sex, employment period, and working 

duration. The dependent variable was lung 

disruption. Dust total concentration is carried out 

by the gravimetric method with has dust EP AM is 

done on the second point lathe location3 
• Measurement 

of pulmonary vital capacity (FVC) measured 

with a spirometer. Analysis of test data using chi 

square test and Risk Prevalence (PR) to know its 

association between variables. 

Material and Method 

The purpose of this research is 

to analyze association between duration working, age, 

and period employment with lung disruption condition 

at lathe workers in Z Industry, Yogyakarta 

oflathe workers have a misbehaving lungs disturbance in 

the form of restrictive disorders2• 

Result 

Age, Employment Period and Duration of Work 

Industry still under threshold limit value (TL V) 

set by Permenakertrans RI numbers Per 13/ 

Download/X/2011 i.e. 10 (mg/m3)4. 

Table 1. Distribution of age on Lathe section 

Worker at Z Industry on October 2017 

Variable Frequency Percentage (%) 

Age 

26-45 years 8 50 

>45 years 8 50 

Employment Period 

5-10 years 4 25 

>10  years 12 75 

Duration of Work 

:S8 hours/day 16 100 

>8 hours/day 0 0 

Table 1 showed lathe worker with age range 26-45 

has same percentage of workers whose has aged more than 

45 years. The youngest age of lathe workers is 32 years 

old, while the oldest age is 53 years. 25% of lathe 

Lung Disruption 

The condition of lung disruption at lathe worker's 

differentiated into normal and abnormal based by the 

pulmonary vital capacity test. Distribution of lung 

disruption on lathe worker can be seen in the table 

below. 

Tabel 3. Distribution of Lung Disruption on 

Lathe Worker at Z Industry October 2017 

Lung Disruption Frequency 
Percentage 

(%) 

Normal 13 81  

Abnormal 3 19  

Total 16 100 

Based on the table above can be known by as 

much as 13 workers in the lathe section at X or 8 1  % of 

workers had normal pulmonary vital capacity, while 3 

person workers or 19% experienced disruption lung. The 

restriction is usual form which occurred from pulmonary 

impairment. Workers who experience mild restriction 
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has 65% FVC for lowest and highest FVC is 73%. 

Association between Age, Employment Period and Duration of Work with Lung Disruption 

Tabel 4. Association cross tabulation between Age with Lung Disruption Condition On Lathe Worker at 

Z Industry, Yogyakarta 

Lung Disruption Percentage 

Variable 
Coefficient 

Risk Prevalence Normal Abnormal Contingency 
N O/o 

N % N % 

Age 

26-45 years 7 87,5 1 12,5 8 100 
0,158 -  

>45 years 6 75 2 25 8 100 

5-10 year 4 100 0 0 4 100 
0,267 - 

>10 year 9 75 3 25 12 100 

Duration of Work 

:S 8 hours/day 8 100,0 0 0,0 8 100,0 
0.729 1 .6 

> 8 hours/day 5 62,0 3 37,5 6 100,0 

Based on table 4 worker who suffered 

a pulmonary function disruption as 

much as 1 person or of 12.5% of all workers aged 26- 

45 years. While 2 people or 25% of 

all workers aged more than 45 years experiencing 

disorders pulmonary function. Contingency coefficient 

based on the results obtained low association (p=O, 15  8) 

between lung disruption and age lathe worker at Z 

Industry. 

No worker who has 5-10 year working period has 

a misbehaving lung. As many as 10 people or 25% of 

workers who worked over 10 years suffering 

from pulmonary disruption. Based on the results 

of the contingency coefficient is 0.267. This 

means there is weak relationships between 

employment period with lung disruption condition 

on lathe workers in Industri X. 

Based on cross tabulations between lung disruption 

conditions and duration working mentioned that 

there is a very strong relationship with coefficient 

contingency 0. 729 while prevalence risk 1 .6 .  This 

causes that someone who has a working duration more 

than 8 hours/day has risk 1 .6  times will have abnormal 

lung condition than someone. 

Discussion 

Age 

The age of workers based on the results 

of the questionnaire showed that workers in 

the lathe parts X Industry consist only of the age of 26- 

45 years and more than 45 year.No lathe worker aged 1 7- 

25 years. This is because all the workers began work 

at Z Industry since the age of 17-25 years. 

Employment Period 

The entire section of the lathe worker X Industry 

has a work period of more than 5 years. A small 

percentage of workers have a working period 1-5 

years. While most of the workers have worked above 5 

years. This is because during the last 5 years X industry 

has not made new labor recruitment in the lathe section. 

Lung Disruption Condition 

Examination of lung disruption condition 

on lathe parts workers in the form of examination 

of pulmonary vital capacity or using 

FEVl and FVC. Examination of FEVl and FVC is 

informative assessment and often meaningless in 

assessing the progress of the pulmonary 
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disease. Based on the results of examination of 

the lung using spirolab II obtained a fraction of 

workers misbehaving lung. 

The presence 

association between working period with the condition 

of lung disruption on lathe workers because most of 

the workers that have a working period over 10 years of 

age have the condition of a normal lung. 

Association between Age and Lung Disruption 

Condition 

Association Employment Period with Lung 

Disruption Condition 

of impaired pulmonary at the lathe parts workers, 

then in a long time will cause pulmonary 

disease. A pulmonary disease that can appear due 

to disorders of the lung parenchyma disease is 

a restriction or interstitial diffuse pulmonary fibrosis". 

Results in coefficient of contingency 

coefficient with values 0.267. Then it can 

be inferred relationships among powerful working 

period with the condition of the worker in 

the lung disruption lathe worker. A weak 

Age, employment period and duration working is 

associated with lung vital capacity of lathe workers. The 

thing that distinguishes is how strong association 

between two variables. On the variables of age 

and employment period with lung disruption 

condition have contingency coefficient value 0 . 158  

and 0.279 meaning its have weak assosiation 

while duration working has contingency coefficient 

value 0. 729 means its association is strong 

enough. Therefore, the higher of toxin substance, it 

will increased risk of damage to the lung function 

Workers at lathe section are required to wear a 

protective mask in order to prevent or reduce 

the inhalation aluminum dust that will go into the 

lungs. Company parties also should always hold 

a medical check-up on a regular basis to check the 

health on lathe workers. 

Conflict of Interest: All authors declare no 

potential conflicts of interest with respect to the research, 

Association Duration Working and Lung 

Disruption Condition 

Duration working has a significant association with 

lung impaired condition lathe worker in Z Industry. The 

result was similar to research conducted by Armaeni et 

al stated that the old work or long exposure is a powerful 

variable to cause interference lunglO. As many as 10  

people experienced workers with lung disorders with 

working hours 8 hours a day. Based on this it can be 

concluded that lathe worker has a risk of experiencing 

disruptions due to long exposure to work environment. 

Conclusion 

Lung disorder can occur because duration of a 

person's exposure to dusty environments continuously 

and the existence of other internal factors such as age, 

gender, working period, nutritional status, the habit of 

smoking, long exposure, protective tools themselves 

9, 1 1 .  It means an association between duration working 

and lung impairment conditions on lathe workers 

could be due to other factors that also influence. 

Recommendation 

because of appears disease form of fibrosis 

the incubation period of dust over years9• 

Based on the results obtained 

by contingency coefficient value with 0,158 ,  age 

has a weak association with lung conditions lathe 

workers in Z Industry. This is similar to other 

research which mentioned the age is'not related 

to lung disruption conditions". In addition, another 

research that there is no meaningful relationship 

between pulmonary function disturbances with worker 

age in PT. Tonasa unit'. 

Based on cross-tabulated results, lathe workers who 

have working period 5-10 years, nobody 

has impaired pulmonary. While all workers who 

experience disrupted lung have more than 

ten years working period. This contrasts to 

other statements which mention that there is a 

meaningful relationship between pulmonary function 

disturbances with employment working8• Pulmonary 

Based on the test results cross-tabulations can be seen 

that a worker who has pulmonary disorders has age more 

45 years. But still, many workers aged 45 years have 

conditions abnormal lung. It isn't similar to another 

research that capacity of the lungs will decrease along 

with the increase of age5. In addition, there is 

found a lathe part workers have impaired lung is in 

the age range 26-45 years. 
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