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Abstract: Three processes of sources air pollution are attrition, evaporation and burning. Burning was a very dominant process to accruing material pollutants. The smoke produced from burning coconut shells in the room of the fish smoking industry is a problem that can cause health complaints of fish smoking workers, because the smoke from burning coconut shells can produce pollutants consisting of CO2, HC, NO2, and particulates. It is necessary to analyze the working period and work time of workers’s health complaints arising from the process of fish smoking. The purpose of this study is to analyze the working period and work time of health complaints of fish smoking workers. This study used a cross sectional design, data collected by interviews using quisionare, data analysis until bivariate stage. The results of this study, the most workers there are 60 people (92.3%) working > 5 years, most workers there are 61 people (93.8%) working > 8 hours/day, most workers have a health complaints, there are 47 people (72.3%), there is no significant relationship between working period and health complaints (pv 0.611), there is no significant relationship between working time and health complaints (pv 0.061). 
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INTRODUCTIONS
Air pollution is an important factor of environmental pollution. Air pollution consists of outdoor air pollution and indoor air pollution. One of source outdoor air pollution is industrial smoke (Novianti, 2008). Many kind of industy, both home industry or large industry have grown rapidly in terms of quantity and type. It obviously have a negative impact to the environment, such as water, air, and soil pollution (Utomo, Sutriyono, & Rizal, 2012). Air pollution, especially particulate matter can affect human’s health even in low concentrations (Novirsa & Achmadi, 2012). Estimated that more than two million deaths per year are caused by exposure to air pollutions (Miri, Ghassoun, Dovlatabadi, Ebrahimnejad, & Löwner, 2019).
Fish smoking is one of home industries that can cause air pollution. One of the centers of fish smoking industry is in Bandarharjo, Kelurahan Semarang Utara, Kota Semarang. The smoke produced by burning coconut shells as fuel for fish smoking, and that is a problem in the fish smoking room. From (Gordon, S et al., 2014) in (Nisrinah, 2019) health effects caused by indoor pollution which is use of solid fuels for cooking are chronic lung diseases including chronic obstructive pulmonary disease and bronchitis. One of the pollutants found in the smoke from combustion can cause pneumonia, respiratory system disorders, eye irritation, allergies, chronic bronchitis (Istirokhatun, I.W, & A, 2011). A study from (Ghaffari, 2017)  mentions that exposure from particulates is more dangerous to human than exposure from ozone, carbon monoxide and nitrogen oxides. Health complaints at fish smoking workers can be influenced by factors from the characteristics of workers. The factors that can cause health complaints there are sex, age, disease history, working period, working time, smoking activities, nutritional status of workers, and physical activity (Rahardjo, 2010). From Lestari (2010) (Nirmala & Prasasti, 2014) in (Nirmala & Prasasti, 2014) workers who have worked> 5 years have a potential to suffers lung function disorders compared to workers who have a working period of <5 years. The working process of fish smoking, requires workers to be in a work environment with exposure to smoke that lasts for quite a long time, as a result workers become very vulnerable to health complaints (Budiono, 2007). The aim of this study is to find out the relationship between working period and working time to health complaints of fish smoking workers. The benefit of this study is to provide information regarding health complaints caused by working period and working time of fish smoking workers.
METHOD
The population of this study is workers of smoking fish Bandarharjo, Kota Semarang consisting of 25 houses of the fish smoking industry with 151 workers. In this study, the proportion of previous studies was 55.6% (Aurorina, 2003). Based on the formula (Lemeshow, Jr, Klar, & Lwanga, 1990) the number of research samples with a confidence level of 95%, 10% precision and a proportion of 0.556 are 58 people. To avoid missing answers from respondents, it is necessary to add 10% of the total sample obtained so that the total sample size are 65 people. The samples taking by simple random sampling method to provide opportunities for samples to be able to participate in research. This study used a cross sectional design, data collected by interviews using quisionare about individual characteristic such as gae, gender, health complaints, working time, working period, weight, and height. Data analysis until bivariate stage.
RESULTS 
Working Period of Fish Smoking Workers
There aare 65 total respondent of this study.
Table 1. Working Period of Fish Smoking Workers Bandarharjo, Kota Semarang, 2019

	Working Period
	Total
	Percentage (%)

	<5 year
	5
	7,7

	>5 year
	60
	92,3

	Total
	65
	100


Source : primary data
Based on table 1, it is known that from 65 workers, most of the workers have worked> 5 years, which is 60 people (92.3%).
Working Time of Fish Smoking Workers
The frequency distribution of working period fish smoking workers can be seen in table 2. 
Table 2. Working Time of Fish Smoking Workers Bandarharjo, 
Kota Semarang, 2019

	Working Time
	Total
	Percentage (%)

	<8 hour/day
	4
	6,2

	>8 hour/day
	61
	93,8

	Total
	65
	100


Source : primary data
Based on table 2, it is known that from 65 workers, most of workers worked> 8 hours/day, which is 61 people (93.8%).
Health Complaints of Fish Smoking Workers
The existence of health complaints on workers is a subjective complaint that is felt when working both complaints of breathing or eye complaints. Identification of eye complaints experienced by workers is painful eye complaints, watery eyes and red eyes. Meanwhile identification of respiratory complaints experienced by workers is nasal irritation complaints, shortness of breath, coughing and coughing up phlegm. 
Table 3. Health Complaints of Fish Smoking Workers Bandarharjo, Kota Semarang 2019

	Health Complaints
	Total 
	Percentage (%)

	With complaints
	47
	72,3

	No complaints
	18
	27,7

	Total
	65
	100


Source : primary data
Based on table 3, frpm total 65 workers, there are 47 workers (72,3 %) have a health complaints and 18 workers (27,7 %) have no health complaints.
Analysis of Working Period to Health Complains of Fish Smoking Workers
The analysis of working period to health complaints of fish smoking workers was carried out descriptively using cross tabulation. 
Table 4. Working Period to Health Complaints
	Health Complaints
	Working period (year)
	n
	OR
(95%)
	PV

	
	>5
	<5
	
	
	

	With compalints
	44
	3
	47
	1,833 (0,280-11,996)
	0,611

	No complaints
	16
	2
	18
	
	

	Total
	60
	5
	65
	
	


Based on table 4, there are 44 workers who have health complaints with a working period of> 5 years, and 3 workers have health complaints with a working period of <5 years. Meanwhile workers who have a working period of> 5 years and have no health complaints are 16 people, and workers who have a work period of <5 years with no health complaints are 2 people. Working period variabel and workers health complaints  have categorical data scales with a significance level of 95%, then the statistical test used is Fisher Exact to test the relationship of worker health complaints, so that the value of pvalue is 0.611 because the p value > 0.05 , then the results of the analysis can be concluded that there is no relationship between the period of working and the health complaints of fish smoking workers. The results of the analysis also obtained OR = 1,833, meaning that workers who worked> 5 years had odds of 1,833 for not having health problems compared to workers who worked <5 years.
Analysis of Working Time to Health Complains of Fish Smoking Workers
The results of working time analysis on health complaints of fish smoking workers can be seen in table 5. 
Table 5. Working Time to Health Complaints
	Health Complaints
	Working time (hour/day)
	n
	OR
(95%)
	PV

	
	>8
	<8
	
	
	

	With complaints
	46
	1
	47
	9,200 (0,889-95,221)
	0,061

	No complaints
	15
	3
	18
	
	

	Total
	61
	4
	65
	
	


Based on table 5, there are 46 workers who have health complaints with a working time of> 8 hours / day, and only 1 worker has a health complaint with a working time of <8 hours / day. Meanwhile workers who have work time> 8 hours / day and have no health complaints are 15 people, then workers who have work time <8 hours / day and no health complaints are 3 people. Work time variables and health complaints workers have categorical data scales with a significance level of 95%, then the statistical test used is Fisher Exact to test the relationship between working time and workers health complaints, so that the value of pvalue is 0.061 because the value of p value> 0.05, the results of the analysis can be concluded that there is no relationship between work time and workers's health complaints fish smoking. From the results of the analysis also obtained the value of OR = 9,200, meaning that workers who working > 8 hours/day have odds of 9,200 for not experiencing health problems compared to workers who work <8 hours / day.
DISCUSSION
General Description of the Research Area
Kelurahan Bandarharjo, Semarang is directly borders to the Java Sea, and that is the estuary area of ​​Semarang River. One of the main livelihoods at Kelurahan Bandarharjo is fishermen. Total of Bandarharjo fish smoking home industries are 25 houses, which are divided into small, medium and large scale. The division of the scale or type of fish smoking house is based on the number of stoves, number of workers, and production capacity per day. The production process is carried out every day from 6:00 to 18:00 WIB. If the fish as raw material not abundant due to the season, some industry owner save the needs of the fish by freezing the fish to ice. So, when the fish season is not abundant, production can still happend by relying on the stored fish. The raw materials for fish come from local fishermen and some also buy fishers outside the Semarang area. The total amount of smoked fish per day is around 50-100 kg. The fuel used in the fish smoking industry is coconut shell, which is included in the category of hardwood species consisting of lignin, cellulose, hemicellulose and ash with a moisture content of 6% -9% (Harahap, 2011).
The stages of smoked fish production start from the preparation of coconut shells that have been dried as fuel, then clean and wash the fish cleanly, and finally the process of smoking the fish. The time range for fish smoking process from 15 to 30 minutes depending on the type of fish. The indicator of the fish is depend of a color change become brownish to yellow. Some of the smoke from fish smoking industry come out through the chimney that is found in each of the fish smoking houses and some out through the door, or some of the smoke billows in the fish smoking room.
Health Complaints Fish Smoking Workers
Most of workers have a health complaints, which is 47 people (72.3%). Health complaints of workers include complaints to the eyes and respiratory complaints. Complaints to the eye caused by exposure to the smoke from the coconut shell combustion in the process of fish smoking continuously for more than 8 hours each day, so that can cause irritation in those characterized by red eyes, painful eyes and watery eyes (James, Chew, & Bron, 2005). Meanwhile workers who have respiratory complaints such as nasal irritation, shortness of breath and coughing. Respiratory complaints arise due to a disturbance in the respiratory tract which is exposed to air pollutants such as PM2.5 which is found in the smoke from burning coconut shell (Nirmala & Prasasti, 2014).

A fish smoking who have health complaints are caused by the concentration of pollutants contained in the smoke from the combustion of coconut shell which exceeds the quality standard. Based on a study by Nirmala 2014, workers who were in the fish smoking place with a concentration of PM 2.5 that exceeded the quality standard experienced a painful eye complaint (61.5%) and experienced shortness of breath.
Analysis  of Working Period Analysis to Health Complaints Fish Smoking Workers
The results of this study indicate that the number of pvalue is more than than 0.05, which is equal to 0.611, so the results of the analysis can be concluded that there is no relationship between the period of working and the health complaints of fish smoking workers. There was no significant relationship because this study was only carried out on a small scale (the data obtained was less varied). Workers with a working period> 5 years are more at risk of experiencing health complaints. Based on (Nirmala & Prasasti, 2014) states that, the longer a person have to works, the more workers are exposed to the danger posed by the work environment. Exposure to dust contained in the smoke from combustion will continue and be inhaled and accumulated by workers within years, as a result it can lead to health complaints. However, health complaints for fish smoking workers can also come from other factors such as weather conditions, workload, individual endurance, vitamin intake and food consumed by workers so that there are other factors that have not been studied in this study which can be a factor affect the health complaints experienced by Bandarharjo fish smoking workers. This is in line with the research conducted by (Ode, Hariati, & Syawal, 2016) which states that there is no relationship between the period of work with health problems, especially the vital capacity of lung traffic police.
Analysis  of Working Time Analysis to Health Complaints Fish Smoking Workers
The results showed that no relationship between working time and worker’s health complaints with a number of 0.061 pvalue. It caused by the length of a person's work hours is not in line with the amount of exposure. Based on observations, it was shown that even working hours between one worker and another worker almost same, but the exposure dose received was different. For example, one health problem that arises is lung function disorders. A worker who, despite the long working hours, maybe have normal lung function if his working period is still short and does not have a smoking habit. This research is in line with the research by (Pinugroho, 2016) which concluded that there was no correlation between duration of exposure to pulmonary function disorders with p = 0.740. In this study, might be happend bias selection. It caused by there are some respondents ignore to participate at this research, so it is possible that workers who have a high risk of having health compliments  are not participate in this research. And then, the most of workes are women, so it make the homogeneous data. And also might be happend bias information, caused by relying on the respondent's memory such as the question of age, and many workers have forgotten when they started working as Bandarharjo fish smoking workers.
CONCLUSION
The results of this study, the most workers there are 60 people (92.3%) working > 5 years, most workers there are 61 people (93.8%) working > 8 hours/day, most workers have a health complaints, there are 47 people (72.3%), there is no significant relationship between working period and health complaints (pv 0.611), there is no significant relationship between working time and health complaints (pv 0.061). for next study, the number of respondents is expected to be more so that the data obtained becomes heterogeneous. Questions related to health complaints are further deepened, for example by conducting a direct health check to get clearer information so that the analysis can be as expected.
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