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Introduction: Air quality is strongly influenced by activities carried out by humans. 
This study aims to determine the NO2 air quality around the Konawe industrial area 

as well as community activities and respiratory disorders experienced. 

Method: The data used is a linear regression statistical test to determine the 

relationship between NO2 air quality with community activity and respiratory 

disorders. 

Result: This research was conducted in 6 villages around the Konawe industrial area. 

Most people carry out their daily activities around the industrial area, so some people 

experience respiratory problems. In the regression analysis, it is known that the 

activities of residents of the house affect the concentration of NO2 by 4% and the 

concentration of these pollutants affects the respiratory disorders of residents of the 

house by 25%. 

Conclusion: Activity in the house is not related to the concentration of NO2 in the air 
and respiratory problems experienced by residents of the house are also not related to 

the concentration of NO2 in the house. This study provides awareness that air quality 

in the house is important to maintain the health of residents of the house and to 

provide input for residents of the house to reduce activities that can interfere with air 

quality in closed rooms. 
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Introduction   

The World Health Organization (WHO) 
report says, there are 8 million people every day 
around the world die from air pollution, of which 
4.3 million people die due to air pollution sourced 
from the activities of home residents. The short-
term effects caused will increase the risk of death 
due to cardiovascular and respiratory disorders. 

The effects of air pollution inside the house 
show that it is very important to pay attention to air 
quality inside the house because most humans do a 
lot of activities inside the house. Therefore, the 
existing air quality is greatly influenced by the 
activities carried out.[1] 

The high concentration of pollutants can also 
be influenced by environmental activities around 
the house such as industrial activities and 
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 transportation traffic. Outdoor environmental 
conditions also have an impact on increasing the 
concentration of air pollutants in the house.[2] The 
number of vehicles passing in front of the house or 
in surrounding settlements can be a source of 
pollutants for outdoor air or ambient air (outdoor 
air pollution) because of the pollutants released 
from the combustion of the vehicle's engine. If 
PM2.5 levels in ambient air increase by 1μg/m3, it 
will increase PM2.5 levels in indoor air by 0.58 
μg/m3, it shows that the intensity of vehicles 
passing can indirectly affect indoor and outdoor air 
quality.[3] The risk of ARI is also related to the 
ventilation condition of the house. If the ventilation 
of the house does not meet the specified 
requirements, namely the ventilation area of 10% 
of the floor area, it has a 2.56 times greater risk of 
suffering from ARI. The area of ventilation in the 
house is related to air circulation that occurs in the 
house, because if the size of the ventilation is too 
small it will cause the air to not circulate 
properly.[4] 

The purpose of the research conducted was 
to determine the relationship between air quality 
around the Konawe industrial area with the 
activities of residents of the house that can trigger 
an increase in pollutants and the risk of respiratory 
problems experienced by the surrounding 
community. In this study, the air quality parameter 
used as research material is the concentration of 
NO2. 

 
 

 

Method  

The data analysis used in this study was 

using a linear regression statistical test with SPSS 

16 to determine the relationship between test 

variables, namely air quality parameters (NO2) 
with the activity of house occupants and 

respiratory disorders. 

 
 

Result  

A. Characteristics of the Research Area 
This research was carried out in residential 

areas around the Konawe Industrial area of PT. 

Virtue Dragon Nickel Industrial Park (PT. 

VDNIP), which consists of 6 locations of sampling 
points, namely in Morosi District (Morosi Village 

sampling Point 5 and Puuruy Village sampling 

Point 6), Kapoiala District (Lalembue Jaya Village 
sampling Point 3 and Tani Indah Village sampling 

Point 4) and Motui Sub-district (Motui Village 

sampling Point 1 and Tobimeita Village sampling 
Point 2). This research will start in January 2023 

until April 2023. The samples in this study 

consisted of 2, namely air samples and human 
samples. Air samples were taken at 6 points and 

human samples were 343 people. 

Astronomically, the location of the research 

area around the Konawe industrial area is located 
435010 - 440727 South Latitude, and between 

9572309 - 9575977 East Longitude. 

Based on its geographical position, Konawe 
Industrial Estate has regional boundaries, namely: 

- The north is bordered by Motui District. 

- The east is bordered by Kapoiala District.  

- The south side is bordered by Bondoala District. 
- The west is bordered by Morosi District. 

The research area is around the Konawe 

industrial area. The boundaries of each village can 

be seen in the following map image. 

Figure 1.  

Map of the research location 

 

 

 

 

 

 

 

 

 

Based on Figure 1, it can be seen that there are 87 

respondents experiencing respiratory problems. 

 

B. Overview of Air Quality in the House 

The number of locations around the Konawe 

Industrial Estate whose air quality was examined 

in this study was 6 locations in 3 districts. Air 

quality checks are focused on areas that are near 

the location of industrial estates, because the 

location of houses in the sub-district is adjacent to 

factories and power plants that are sources of 
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 pollution. The results of air quality measurements 

can be seen in Table 1. 

Table 1.  

Air quality around Konawe Industrial area 

Parameters 
Quality 

Standards 
Unit 

Test Results at 

6 locations 

NO2 200 µg/Nm³ <13 

 

Table 1 shows the air quality around the 

study area examined referring to Government 

Regulation Number 22 of 2021 concerning the 

Implementation of Environmental Protection and 

Management, the quality standard for the NO2 

parameter is 200 μg/Nm³ in 1 hour of 

measurement. Based on the air quality check, the 

NO2 parameter at all measurement locations still 

meets the required quality standards. 

 

C. Overview of Air Quality at the study site 

Data on the activities of residents of the 

house used as research are smoking activities. 

Smoking activity in 343 houses based on Figure 1, 

as many as 187 houses have residents who smoke 

in the house which is mostly done by male parents. 

Figure 2.  

Activities of residents of the house 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  

Number of houses whose residents experience 

respiratory problems 

 
 

D. Air Quality and Occupant Activities 

Analysis of the relationship between air 

quality in the house and occupant activity has been 

carried out using regression analysis. The results 

of the analysis can be seen in Table 2, namely the 

concentration of NO2 is influenced by the activity 

of residents of the house as much as 4%. Based on 

the results of regression analysis, it is also known 

that smoking activity is not related to occupant 

activity with NO2 concentration (p>0.05).  

 

Table 2.  

Coefficient of determination (R2) between 

air quality and the activities of residentsof  

the house. 
Occupant Activities NO2 

Smoke 0,04 

 

E. Air Quality with Respiratory Disorders 

The influence of air quality in the house 

with respiratory disorders experienced by residents 

of the house can affect each other, so regression 

analysis has been carried out on these two 

variables. Based on Table 3, it is known that 

respiratory disorders experienced by residents of 

the house are influenced by NO2 contained in the 

house as much as 25%. 
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 Table 3.  

Coefficient of determination (R2) between 

respiratory disorders and air quality 
Occupant Activities R2 

NO2 0,25 

 

 

 

Discussion 

This study provides an overview of the air 

quality conditions around the Konawe industrial 

area by looking at the activities of house residents 

carried out and respiratory problems experienced 

by house residents. The air quality examined, 

namely NO2, while for the activities of residents of 

the house that was used as research material, 

namely smoking activities. 

Smoking activities carried out inside the 

house can contribute to an increase in the 

concentration of particulate matter (PM) in the air 

from cigarette smoke and if exposed continuously 

can result in death caused from respiratory 

disorders.[5] Research conducted by Klepeis et al. 

(2017) explained that of the 262 houses studied, as 

many as 55 houses with residents who smoke 

inside the house have higher pollutant particles 

compared to residents who do not smoke inside the 

house.[6]  Burning tobacco from cigarettes produces 

a lot of PM2.5 particles. Burning 1 cigarette will 

contribute 7-23 mg of PM2.5 to the air. Particles of 

pollutants produced from cigarette smoke will stay 

long on hair, clothes and floors even though 

smokers have finished smoking activities.[7] 

Parents who smoke in the house, indirectly 

have an impact on children, it is because children 

spend time with parents so that children can be at 

risk of suffering from coughing and if pregnant 

women are exposed to cigarette smoke it will have 

an effect on lower respiratory problems in children 

at birth.[8] Cigarette smoke that contains pollutants 

and toxic materials in it can increase the risk of 

disease 7.83 times if exposed to cigarette smoke 

continuously can cause cancer and asthma.[9] 

NO2 levels in the air of industrial areas are 

usually 10–100 times higher than in the air of 

urban areas that are not industrial areas. NO2 levels 

in the air of urban areas can reach 0.5 ppm Like 

CO, NO2 emissions are influenced by population 

density because the main source of NO2 produced 

by humans is from combustion and most 

combustion is caused by motor vehicles, energy 

production and waste disposal. Most man-made 

NO2 emissions come from burning charcoal, oil, 

gas, and gasoline.[10] 

The results of research in settlements around 

industrial estates showed that ISPU NO2 

parameters for 1 hour measurement were still in 

the good category and statistical test results were 

not significantly related to the incidence of 

respiratory problems around industrial areas where 

p-value 0.025 > p α (0.05). Factors that affect the 

formation of NO2 are combustion temperature, the 

presence of excess air available because excess air 

at a certain concentration will dilute the 

combustion gases resulting in a lower combustion 

temperature resulting in a decrease in the amount 

of NO2.
[11] 

NO2 gas can cause health problems in the 

form of increased inspiratory and expiratory 

resistance, the occurrence of lung puffs.[12] In 

addition, absorption of NO2 gas by the mucosa can 

cause inflammation of the upper respiratory tract 

and irritation of the eye mucosa.[13] The results of 

the study are not significant may be due to 

meteorological factors such as temperature, wind 

speed, sunlight that affect the existence of a 

pollutant in a particular area. Factors that affect the 

formation of NO2 are combustion temperature and 

excess air at certain concentrations that can dilute 

combustion gases, resulting in a decrease in the 

amount of NO2.
[14] 

 

 

Conclusion 

Based on the results of research that has 

been done, it is known that smoking activities in 

the house do not affect NO2 concentrations. NO2 

pollutants do not affect respiratory disorders 
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 suffered by residents of houses around the Konawe 

industrial area. 

The limitations of the data contained in this 

study, for further researchers, it is necessary to add 

factors that affect air quality in the house such as 

the physical condition of the house, namely the 

area of the room, the area of ventilation, the 

number of ventilation, the use of the type of roof 

and other physical conditions and activities carried 

out by residents of the house, namely the frequency 

of cleaning the house, the use of home cleaning 

materials and other activities, in addition to outdoor 

activity factors such as environmental conditions in 

the home area, because outdoor activity factors can 

affect the air inside the house 
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