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Abstract  

The cases of ARI increase every year after the active operation of the industry. This research aims to explore a description 

of ARI trends in the high risk zone of exposure to coal smoke of the electric steam power plant (ESPP)/PLTU Nagan Raya. 
The research method was a combination of cross sectional and phenomology designs. The sample research was 50 people with 

the criteria for residence 0-50 km from ESPP Nagan Raya with high risk area zone exposure, whilst the technical sample was 

purposive sampling. The results of this research found an increasing trend for ARI as many as 10% / month during 2019-2020. 

Chi square test showed P value = 0,000  in which the intrepretation was relationship suspected smoke exposure with symptoms 

of ARI. Based on in-depth interviews with the community, they experienced respiratory complaints due to the smoke from the 

ESPP during the establishment of the company, they also complained that their polluted soil and plants were not grown well. 

To conclude, there was an increasing trend of ARI in the high risk zone of exposure to ESPP smoke and there was relationship 

between suspected smoke exposure and complaints of ARI, and people were experiencing respiratory complaints.  
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Introduction  

After the tsunami, reconstruction and 
development of Nagan Raya Regency can be said to 

be fast including in the industrial sector, for instance, 

Nagan Raya District. It can be seen that its active 
activity is more or less post-tsunami with the 

establishment of PLTU Nagan Raya as well as PT. 

PLN (Persero) Nagan Raya sector power plant or 

PLTU Nagan Raya originated from the forerunner to 
the construction of the 10,000 MW project assigned 

by the government to PT. PLN (Persero) in 2006 

according to Presidential Decree No. 17 of 2006 dated 
05 July 2006, the project was located in the Suak 

Puntong village, Kematan Kuala Pesisir, Nagan Raya 

Regency(PLTU Nagan Raya, 2014).  

The growth of these industries could be a positive 
impact in terms of employment opportunities, in 

which many local people can work in these two 

companies (news from local newspaper: serambi 
news).The positive impact given certainly does not 

close our eyes to the negative impacts that could be 

caused by the two industries, as seen from several 
news published in local newspapers (read: 

serambinews) related to the waste and smoke 

produced by those company, even though there was no 
research in the areas where these two companies were 

established, which shows the negative impact of the 

waste and smoke products of these  companies (Sa’dul 

Bahri, 2019; Serambi, 2013, 2019).  

Studies in other areas are in which ESPP/PLTU is 

awarded and coal mining companies have proven that 

there is a relationship between smoke or dust from 
coal burning with cases of hoarseness (including 

ARI). The results of the study (Juniah, et al, 2013) 

stated that coal mining has an impact on public health, 
especially ARI, (Jie Y, etc, 2014) who found that there 

was a change in lung function due to exposure to coal 

dust (Sarver, E., etc, 2019). Exposure to coal dust 

causes the lungs to blacken. The research focuses on 
investigation about analyzing the trend of increasing 

cases of ARI in the high risk zone of ESPP Nagan 

Raya exposure to coal smoke. This case is interesting 
to study from the ARI data that the researcher got 

from the Padang Rubek Health Center, which is the 

health center whose working area is the area in which 
the company was founded. The cases of ARI at the 

https://doi.org/10.35308/j-kesmas.v7i2.1646


This article is licensed under CC BY- SA 4.0 License 46 

http://jurnal.utu.ac.id/jkesmas/article/view/ 

 

Padang Rubek Health Center tend to increase every 

year after the active industrial operation in this 

company (Jie et al., 2014; Juniah, Dalimi, Suparmoko, 

& Moersidik, 2013; Sarver, Keles, & Rezaee, 2019). 

Data on ARI Cases in 2019: 803, 2020 / August: 

507. The data in 2020 was lower than 2019 inasmuch 

as it was still a total of eight months, it can be 
predicted to increase when viewed from the 2019 data. 

Data on ARI cases can be more than the real and there 

is separation of ARI in children or cases of common 
cold. Common cold is mostly affected in high-risk 

groups, especially children. Case data were collected 

based on patients who were residents of the work area 

of the public health centre in which settlements were 
in the two industrial areas. This research is expected to 

be able to provide evaluation material for this 

company to control the industrial waste produced if it 
is suspected of having an effect on the ARI cases that 

occur. For the community, they could take precautions 

as early as possible against the impact of the industrial 

waste (Rubek, 2019). 

 

Methods  

The research method in this research was to 
combine qualitative and quantitative research 

methods. Qualitative method used a 

phenomenological approach design, while quantitative 

method used a cross sectional approach design. The 
phenomenological design used to capture problems 

through in-depth interviews uses interview guides to 

community groups (zone 0-20 Km from industry), and 
(zone area> 20-40 Km from industry) assuming a high 

risk of exposure to ESPP Nagan Raya smoke. The 

cross-sectional design was used to capture problems 
through interviews using a questionnaire to groups of 

people suspected of being a high-risk group for ARI 

cases in (zone 0-20 Km from industry), and (zone 

area> 20- 40 Km from industry) with high risk 
assumptions of exposure to smoke from ESPP Nagan 

Raya. The sample size (50 people) was taken by non-

random sampling technique, such as purposive 
random sampling. Phenomological analysis was tested 

by problem triangulation and cross sectional analysis 

with univariate and bivariate analysis with Chi Square 

test (Sugiyono, 2016; Sulistyaningsih, 2011) 

 

Results  

The results of the research at the initial stage 
were looking at the description of ARI cases based on 

secondary data obtained from the Public Health Center 

Padang Rubek, Kuala Pesisir District, Nagan Raya 
Regency, which is the area of the ESPP establishment 

zone. The ESPP is in the Padang Rubek Health Center 

area. 

Secondary Data 

Case Data of ARI at Public Health Center Padang 

Rubek 

 The results of the secondary data obtained 

researchers from the ARI case data at the Public 

Health Center Padang Rubek, which is zone of the 
PLTU establishment, are explained in Figures 1 and 

2.. 

Figure 1. Graph Basecase Data ARI at Public Health 

Center Padang Rubek 2019 

 

Figure 2. Graph Basecase Data ARI at Public Health 
Center Padang Rubek 2020 

 

In Figures 1 and 2, it can be seen that the data on 

ARI cases in 2019 was as many as 803 cases and 507 
cases in 2020. This data was very volatile as seen from 

the average case data in 2019 and 2020 with an 

average case value of 50 cases per month. Researchers 
only obtained case data for 2019 and 2020. The reason 

for the insufficient data obtained at the Public Health 

Center Padang Rubek was almost the same reason as 
the Meureubo Health Center. The case data that has 

been obtained are unable to actually describe the 

existing case data. In the ARI case data at Public 

Health Center Padang Rubek, the researcher was only 
able to see the distribution of case data by sex at two 

years and was unable to see other characteristics and 

their causes. Researchers cannot provide an overview 
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based on the case data whether ESPP smoke causes 

ARI. 

 

Primary Data 

The primary data in the initial plan was actually 

data on ARI cases in each public health center which 

then based on this data we conducted questionnaires, 
but because the complete data from the public health 

center, researchers did not get such as residence data 

so it was difficult for researchers to take samples from 

this data. The researchers took the research sample 
based on the distance of the house in the village which 

was nearest to the ESPP area and we interviewed the 

family head. 

The results of primary data collection were 

obtained from 50 samples that were respondents 

(residents of the village of Suak Puntong: 25 people 

were the first village closest to the PLTU, residents of 
Kuala Baroe village: 25 were the second closest 

village to the PLTU which was also the village in the 

working area of the Public Health Center Padang 

Rubek). 

 

Univariate Analysis 

The results of the univariate analysis based on 

questionnaire questions interviewed by field officers 

are as follows om table 1. 

Table 1 depicts that the percentage for the highest 
age was at 40 years old as many as 8%, the highest 

gender was in the female gender of 66%. The status 

has experienced the highest symptoms of ARI, namely 

62% that did not use a mask by the community before 

experiencing the highest ARI symptoms of 100%. 
After experiencing symptoms of ARI, namely 94%, 

the public suspicion of the incidence of ARI 

symptoms that they suffered from the smoke of ESPP 

was the highest one as much as 62%, counseling by 
ESPP was also the highest at the point of not doing 

preventive counseling of 100%. 

The given table 1 highlights the 50 people 
interviewed where 62% of them have symptoms of 

ARI. Researchers did not get the complete address 

from the public health center to get positive cases of 

ARI based on doctor's diagnosis and caused by PLTU 
smoke. But with no counseling from the PLTU, this is 

not good enough with many people experiencing 

symptoms that can be suspected due to inhalation of 
PLTU smoke because people rarely use masks while 

they are continuously exposed to dust and smoke. In 

addition, it  needs to conduct further research by 
carrying out lung examinations using special 

equipment in high-risk communities so that they can 

confirm whether the ARI is due to smoke or not. 

 

Bivariate Analysis and In-depth Interview Results 

In the bivariate analysis, the researchers saw 

the relationship between ARI symptoms and the 
public's suspicion of exposure to coal dust and ESPP 

smoke that caused the symptoms of ARI they 

experienced. 

 
Table 1. Relationship between ARI Symptoms and Suspected Exposure to Coal Dust and Smoke from the ESPP 

Suspicion of ARI Due to 

Exposure to Smoke PLTU 

Nagan Raya 

Symptoms ARI 
Total 

P-

Value 

 
Yes No 

n % n % N % 

Yes 31 100 0 0 31 100 

0.000 No 0 0 19 100 19 100 

Total 31 100 19 100 50 100 

 

Table 1 shows that there was a relationship 

between exposure to PLTU smoke and symptoms of 
ARI by looking at the P value = 0.000 <α = 0.05. 

These results can make us a temporary suspicion that 

the smoke from the ESPP that someone inhales can 
indicate that someone is experiencing symptoms of 

ARI. This suspicion cannot be too strong as evidence 

before an examination of the lungs by looking at the 

coal dust residue and ESPP smoke. 

The results of the in-depth interviews 

conducted found that the community began to 

experience complaints about the symptoms of ARI 

since the company was established in their village. 

They rarely experienced such complaints before. They 
stated that when they experienced complaints that 

were difficult to handle they would go to the public 

health center. The doctor's diagnosis was unable to 
state that the cause was due to the smoke from the 

ESPP because they did not have adequate tools to test 

this. The environmental conditions are very 
apprehensive such as the soil. The plants are not as 

fertile as it owing to the effect of the company  waste 

based on complaints from residents in the area. 

Residents stated that it was very rare for the company 
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to provide direction and preventive efforts towards the 
impact of the waste they generated, even though many 

residents had experienced complaints when they were 

often exposed to the waste, plus a lack of 

understanding of the use of masks as a preventive 
measure. Masks are now often used because of the 

incessant promotion of COVID19 prevention, not 

owing to preventing the effects of company's waste. 

 

Discussion 

Based on the results of our research, we see that 

This research found an increasing trend of ARI cases 
by 1% every year from 2012 to 2020 in the working 

area of the public health center which is close to the 

area where the two companies were established. Based 
on the univariate results of 100 residents who are their 

villages located 0-50 km from company, 63% have 

symptoms of ARI. The bivariate results stated that 

there was a significant relationship (P value = 0.000) 
between exposure and symptoms of ARI although this 

statement should be strengthened by examining the 

residual respiratory exposure, but this result could be a 
strong presumption for us to do this test. The residents 

stated that they often experienced complaints about 

the symptoms of ARI after the establishment of the 

company in their village. The residents also said that 
the environmental conditions around their village were 

getting worse, such as air pollution due to the 

company's activities. 

The aferementioned statement was also supported 

based on several research results showing that the 

activities of PLTU and coal entry plants have a 
negative impact on the environment and the health 

conditions of the surrounding community. Bahri's 

(2018) research results related to the health and 

environmental impacts of dust emissions from the 
activities of the PLTU Karangkandri Cilacap stated 

that from the results of the impact assessment, it was 

known that the loading and unloading route through 
Tanjung Intan Port were more dominant (both for 

health and environmental impacts) when compared to 

the loading and unloading route. Load through the 
PLTU Pier, with the difference between the two 

impacts as follows: (1) Non-carcinogenic impact of 

2.28.10-05 DALY, (2) carcinogenic impact of 

2.13.10-06 DALY, (3) impact on respiratory disorders 
of 3,67.10-03 DALY, (4) impact on aquatic 

ecotoxicity of 4,1.10-01 PDF * m2 * year, (5) impact 

on terrestrial ecotoxicity of 123.5 PDF * m2 * year 

(Saipul Bahri, 2018). 

Although this study has not been able to confirm 

the relationship between smoke exposure from coal 

combustion in ESPP Nagan Raya with the incidence 
of ARI, many studies have stated that it is closely 

related to exposure to inhaled coal smoke with lung 

function failure and the cause of ARI. Simanjuntak's 
research, 2013, Wahyuni, 2019, Hafsari 2015, 

Sholihah, 2015, the results of their research found that 

there was a relationship between coal dust / smoke 

exposure and the incidence of ARI in a person 
(Hafsari, Ramadhian, & Saftarina, 2015; Rahayu 

Simanjuntak, Suwondo, & Wahyuni, 2013; Sholihah, 

Hanafi, Wanti, Bachri, & Hadi, 2015; Wahyuni et al., 

2019). 

Based on research from various countries, it 

found that it was extremely related to exposure to coal 
smoke, especially those who are often exposed, so a 

person will be susceptible to ARI as studies conducted 

by Noemi, 2019 in the US, Laney 2012 in the US, 

Report on the causes of ARI in the US 2013, 
Suarthana, 2019 in the US, Cohen, 2008, in US, Perret 

in UK, 2017, Robert 2018 Virgina, Grove 2014 in 

Africa, Abraham in Australia 2016, Cui 2015 in 
China, Graber 2018 in China, Linus 2011 in USA, 

Pang 2019 in China. Dean 2013 in China even 

revealed that exposure to smoke from continuous 

burning of coal can cause lung cancer, similar to the 
research conducted by Jinhui 2019 in China, Rahul 

2012 in India, Joseph 2010 in Mexico, Ruoding 2019 

in Virginia, Prakash 2012, Prabjit 2019(Barn et al., 
2019; Bunnell et al., 2010; Cohen, Patel, & Green, 

2008; Cui et al., 2015; Graber, 2018; Grové, Van Dyk, 

Franken, & Du Plessis, 2014; Hall, Blackley, Halldin, 
& Laney, 2019; Iii et al., 2013; Jl, Churg, & Fh, n.d.; 

Kodgule & Salvi, 2012; Kurmi, Arya, Lam, Sorahan, 

& Ayres, 2012; Laney, Petsonk, Hale, Wolfe, & 

Attfield, 2012; Li et al., 2019; Pang et al., 2019; Perret 
et al., 2017; Santo Tomas, 2011; Shi et al., 2019; 

Stansbury, 2018; Suarthana, Laney, Storey, Hale, & 

Attfield, 2011). 

 

Conclusion  

The results of this research can be concluded that: 

there was an increase in the trend of ARI cases every 
month by 10% based on data from the public health 

center located in the area where the ESPP (PLTU) 

Nagan Raya was established. There was a connection 
between the suspected smoke exposure of ESPP 

(PLTU) Nagan Raya and the symptoms of ARI with a 

P value = 0.000.  

Based on the results of in-depth interviews, the 
community claimed to have experienced health 

complaints (such as respiratory problems and eye 

irritation) or complaints about poor environmental 
conditions (air, soil) due to the smoke from ESPP 

(PLTU) Nagan Raya, lack of preventive counseling 

from the company, people do not dare to submit 

complaints to the company, health workers, and local 

leaders. 
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