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ABSTRACT

Introduction: The growth of two industries (sucs PT. Mifa Bersaudara Meulaboh and Steam Power Plant Nagan
Raya) can be negatively correlated with the trend of ARI cases. Based on data, cases from two Public Health Centers
which elnl()celtcd around both the companies showed an increase in cases of ARI annually. This l'CS'Ch aims to
analyze ARI trends in the high risk zone of exposure to coal dust PT. Mifa Bersaudara Meulaboh and Steam Power
Plant Nagan Raya.

Method : The method of this research combined design of case control and fenomology. The sample we much
as 100 people who live (0-50 km) from the company, and technique sampling used purposive random sampling.
Data analysis used the chi-square test and in-depth interviews.

Result : The results found that there was trend of ARI cases as many as 1% each year. There was a suspicion
relationship between exposure to fumes and coal dust from the two companies on symptoms of ARI in the
community with the risk of ARI 13 times in the zone of high risk of exposure to coal dust (p value <0.0001,0R =
13.037).

Conlusion : There was a significant difference felt of the society both before and after the establishment of the two
companies, mainly related to complaints of respiratory problems, degradation of environment condition such as air
pollution and soil contamination as well as the company's lack of attention to cope with and prevent of its effects
that will be caused.
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ABSTRAK

Latar Belakang : Pertumbuhan dua industry (PT. Mifa Bersaudara Meulaboh dan Pembangkit Listrik Tenaga Uap
Nagan Raya) dapat berkorelasi negative dengan tren kasus ISPA. Berdasarkan data kasus dari dua Puskesmas yang
merupakan Puskesmas yang berada pada wilayah berdirinya dua perusahaan tersebut terjadi peningkatan kasus ISPA
setiap tahunya. Penelitian ini bertujuan meneliti analisis tren ISPA pada zona wilayah risiko tinggi paparan debu
batubara PT. Mifa Bersaudara Meulaboh dan Pembangkit Listrik Tenaga Uap Nagan Raya.

Metode : Metode penelitian ini dengan mengkombinasi desain case control dan fenomologi, sampel penelitian ini
berjumlah 100 orang masyarakat yang berdomisili (0-50 km) dari perusahaan, dan dengan teknik pengambilan
sample purposive random sampling. Analisis data mengunakan uji chi-square dan wawancara mendalam.

Hasil : Hasil penelitian menunjukan terjadi tren kasus ISPA sebesar 1% setiap tahunnya, terdapat hubungan
kecurigaan paparan debu dan asap batubara dari kedua perusahaan tersebut terhadap gejala ispa pada masyarakat




dengan risiko ISPA 13 kali pada zona wilayah risiko tinggi paparan debu batubara (P value <0.0001, OR = 13.037
).

Simpulan : Terdapat perbedaan yang signifika yang dirasakan masyarakat dari sebelum dan seudah berdirinya dua
perusahaan tersebut terutama terkait keluhan gangguan pernapasan, keluhan kondisi lingkungan yang menurun
(polusi udara dan tercemarnya tanah), serta kurangnya perhatian perusahaan terhadap penanggualangan dan
pencegahan efek yang akan ditimbulkan.

Kata kunci : Batubara, Debu, Asap, ISPA

INTRODUCTION
14

West Aceh and Nagan Raya districts are located in the south west coast of Aceh. These districts were hit by the

tsunami of Aceh in 2@. After the tsunami, however, they continually showed ncvclc)pmcm in the economic and
development sectors. After the tsunami, reconstruction and development could be said to be fast, including in the
industrial sector, for instance, West Aceh district which had planned from 2002 before the tsunami, e
establishment of PT Mifa Bersaudara with evidence of the Deed of Incorporation of PT No. 69/12 January 2('9. and
has been ratified by the Decree of the Minister of Law and Human Rights of the Republic of Indonesia No. C-
03647 HT.01.01.TH 2002 concerning Ratification of the Deed of incorporation of PT. The company is a subsidiary
of PT l\n.lia Djaya Bersama, which operates in West Aceh, Aceh Province. The company is engaged in coal
mining. It can be seen that its active activity ;lppr()xim;ltely ten years after the tsunami with the Production
Operation Mining Business Permit (IUP-OP) No.117b / 2011 on behalf of PT Mifa Bersaudara which has a
concession area of 3,134 hectares (Ha) in the West Aceh region that has received a Clean Certificate and Clear
(Crff) Number: 234 / Bb / 03/2014(1).
PT. PLN (Persero) Nagan Raya Sector Power Plant was the forerunner of PLTU Nagan Raya with the
construction of a 10,000 MW project assignenby the government to PT. PLN (Persero) in 2006 according to
Presidential Decree no. 17 (5 July 2006). This project was located in Suak Puntong Village, Kuala Pesisir District,
Nagan Raya Regency. At the end of 2011 ahead of commercial plans, the new President Director of PT-PLN will
establish an electricity center under PT. PLN (Persero) North Sumatra (2)-

Subsequent decisions by the board of directors emerged on June 2012 which transformed the Nagan Raya
electricity center into the Nagan Raya sector and the lueng bata sector into an electricity center in accordance with
DIR Decree No. 285k / DIR / 2012 and No. 287k / DIR / 2012, at the time of the change in status. PT. PLN
(Persero) Lueng Bata generation sector has just received the transfer of PLTD leased on the 150 KV Grid from PT
PLN (Persero) Aceh region in the process of the transition period fr(m’T. PLN in the Lueng Bata sector to be PT.
PLN Nagan Raya sector which has transferred assets back from PT PLN (Persero) Aceh region to PT. PLN
(Persero) KITSBU so that there are two more locations, such as PLTD Pulo Banana and Cot Trueng (2).

The growth of these two can have a positive impact in terms of job opportunities. This positive impact also
coincides with the negative impact that can be caused by the two industries, related to the waste like that : smoke
and dust produced by these companies, although there has been no significant research in analyzing these problems
in the area where the two companies were founded (3-5).

In other areas where Stca of Power Palnts permits have been granted and coal mining companies based on
research results have proven a relationship between smoke or dust from coal combustion and cases of hoarseness
(including ARI). The results of research C(ucted by Juniah in 2013 stated that coal mining has an impact on
blic health, especially ARI. It was stated that there was a change in lung function due to exposure to coal dust.
Exposure to coal dust causes the lungs to blacken (6-8).

Therefore, researchers were interested in conducting research related to the negative impacts that may bnauscd
by waste, such as smoke and dust from these two companies. The focus of the study was to determine the trend of
increasing cases of n.l in the high risk zone of exposure to coal dust and smoke from PT Mifa Bersaudara from
PLTU Nagan Raya. This case was interesting to study from the ARI data collected from the Meureubo and Padang
Rubek Health Centers, which were a public health cenln whose working areas were the areas where the two
companies were founded. Cases of ARI in Meureubo and Padang Rubek Health Centers tend to increase every year
after the active industrial operations of the two companies. Average ARI case data wﬂ 2012: 3779, 2013: 3800,
2014: 3825, 2015: 3905, 2016: 3924, 2017: 3941. Most ARI cases were suffered by high-risk groups, especially
ildmn. Case data were collected based on patients who were residents of the Puskesmas working area whose
settlements were in two industrial areas (Meureubo and Padang Rubek Health Center Data System Centers) (9).
Based on the problems above, it was very important that this study was conducted because it aims to analyze the
trend of increasing cases of ARI in the high risk zone of exposure to al dust from PT Mifa Ber Saudara and the
smoke from the PL"n Nagan Raya. This research was expected to provide evaluation material for the two
companies to be able to control the industrial waste generated if it is suspected to have an effect on the ARI cases
that occur. For the community, they were able to take preventive action as early as possible against the impact of
industrial waste. The objective of this research was to develop an evaluation process for waste disposal in the




company and from the awareness and understanding of the community regarding the factors that affect health
(especially lung health).

MATERI AND METHOD

The research method was combines qu;;ltive research methods (phenomenological design) and quantitative
research methods (case control/retrospective design).

The phenomenological design was used to capture the problem by means of in-depth interviews using interview
guidelines for c:()mmunin groups who were in high risk zones exposed to PLTU smoke and PT Mifa Bersaudara
coal dust. Case control design was used to capture problems through interviews using questionnaires to case and
control community groups (heads of families) who were in a high risk zone and not exposed to PLTU smoke and
coal dust, so that it can be seen backwards whether the suspected ARI symptoms were closely related to exposure to
smoke and dust coal (10,11).

The zone targeted for the case was 0-20 km of north and south of Steam Power Plant Nagan Raya and PT. Mifa
Bersaudara assumed a high risk exposure area with a sample size (50 people from the head of the family). Mifa
Bersaudara, while the zone targeted for control was 21-50 km north and south of Steam Power Plant Nagan Raya
and PT. Mifa Bersaudara with assumption that it was not a high-risk area for exposure (50 people from the head
of the filmi Samples were taken by non-random sampling technique, such as purposive sampling. The total
sample was 100 consisting of 50 cases and 50 controls.

Primary data was the result of questionnaire data processing. The data was then processed using SPSS for
Windows Realease 20. The data were analyzed using the comparative hyphotesis test of two groups of categorical
variables, namely the Chi Square Test.

RESULTS AND DISCUSSION

Analysis Of Ari Trend Baggl On Case Data At Public Health Center

The results showed that the description of ARI cases was based on sc{:()nay data obtained from the Meureubo
Health Center, Meureubo District, West Aceh Regency amdldamg Rubek Health Center, Kuala Pesisir District,
Nagan Raya chcn(:)nvhich were two health centers located in the high risk zone of exposure to coal dust from PT
MiBCl’SEludill’il and exposure to coal smoke from the Steam Power Plant (PLTU).

The results of the secondary data that the researchers got the ARI case data from the Meurebo Community Health
Center which was located in the zone where PT Mifa Bersaudara was founded could be showed in Figure 1.
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Figure 1. Graph of Case Data for ARI at Meureubo Public Health Center

The Figure 1 depicts that there has been an increase in case data every year from 2012 to 2019 and it can be
predicted in 2020 having arise as the data accumulated until September 2020 alone has reached 3400 cases.

Based on interviews with data holders, researchers also did not get complete data on ARI cases such as
characteristics (age, gender, address, etc.) and causes. This was because the data holders only received the results of
the case data summaries from all program holders. The available data was only able to see the number of cases per
year. So it was difficult for researchers to describe the causes of ARI due to coal dust / steam power plant or not
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Eised on data from the Meureubo Public Health Center. The data of program holders could no longer be seen since
after th&capitulati()n and submission to the data holder, the data was immediately sn:d and difficult to see again.
The results of secondary data that the researchers collected the case data for ARI from the Padang Rubek Public
Health Center, which was in the zone of the steam power plant establishment, could be shown by researchers in
Figures 2 and 3.
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Figure 2. Graph of Case Data for ARI at Padang Rubek Public Health Center 2019
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Figure 3. Graph of Case Data for ARI at Padang Rubek Public Health Center 2020
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The Figures 2 and 3 show that Ee ARI case data at the Padang Ru@lk Health Center in 2019 and 2020 was very
volatile and the average case data every year was more than 50 cases. Researchers only obtained case data for 2019
and 2020, the reason for the insufficient data obtained at the Padang Rubek Public Health Center is almost similar to
the Meureubo Public Health Center. In the case data for ARI cases at the Padang Rubek Public Health Center,
researchers could only see the distribution of case data based on gender and age for two years and could not see
other characteristics. The results of this case data are only able to see the alleged high number of ARI cases due to
Steam Power Palnts smoke.

The primary data in this study were obtained by interviewing 50 heads of case families with the assumption that
the area was at high risk of exposure to smoke and coal dust, namely those whose residences were 0-20 KM from
the il‘]dln‘)" and the control group was 50 heads of households with a house distance of 21-50 KM.

The results of primary data collection were obtained from 100 samples who were respondents from Peunga Cut
Ujong Village: 25 people were from high risk zone villages (0-20 km) exposed to coal dust from PT Mifa Brothers
and were residents of Pemga Paya village: 25 people were not the high risk zone (21-50 km) of PT Mifa Brothers
dust exposure was also the working area of the Meureubo Community Health Center village. Residents of Suak




Puntong Village: 25 people were from high risk zone villages (0-20 km) exposed to PLTU coal smoke, Kuala Baroe
Village residents: 25 people were villages not high risk zone (21-50 km) exposed to PLTU coal smoke which was
also an fa Padang Rubek Health Center work .

The results of the univariate analysis based on questionnaire questions interviewed by field officers were as
follows.

Table 1. Frequency Distribution of Questionnaire Results
Variable uen

15-19 4

25-29

35-39

45-49 14 14

55-59

65-69 2 2

75-79 0 0

Total 100 100

:

Total 100 100




Based on Table 1, it can be seen that the highest percentage of age was at the age of 45 years : 14%, the highest
gender was female : ()8thc highest disease status did not experience ARI; 88%, the highest status had experienced
ARI symptoms : 62%, did not use masks by the community before experiencing ARI symnyms, the highest was
100%, and after experiencing ARI symptoms as much as 97%, people suspected that the incidence of ARI
symptoms suffered from coal dust and smoke from PLTU the hsl of 62%. PT Mifa Brothers and PLTU also
have the highest points for not conducting preventive education at 100%.

Based on Table 1.1t can be seen that of the 100 interviewees, 32% did not ﬂ)ericncc ARI symptoms, and 68%
experienced ARI symptoms. This could be an initial assumption that the case of ARI occurred due to exposure to
dust and coal smoke from both industries. Researchers have not been able to relate the above allegations to the
doctor's diagnosis of ARI patient cases from the Public Health Center because at the ublic Health Center there was
still insufficient data related to the n'ecl causes of positive cases of ARI caused by coal dust and smoke from PLTU.
It was also necessary to carry out further research by conducting lung examinations using special tools in high-risk
communities so that they can confirm the suspicion of ARI due to dust and smoke or not. It is very imp()ln]l to
carry out counseling from PT Mifa Bersaudara and Steam Power Plants as industries that produce waste that has an
impact on health, especially the problem of ARI cases, so far the two industries were still very less doing preventive
efforts to the community as seen by the many people who experience ARI symptoms such as coughs and flu that can
cause infection. It was suspected that it was due to inhalation of coal dust and steam from the steam power plant
bccnlsc people rarely used masks when doing activities and were constantly exposed to dust and smoke.

In the bivariate analysis, the researchers saw the relatnmhip between ARI symptoms and the public's suspicion
of exposure to coal dust and fumes of Steam Power Plant that caused the symptoms of ARI they experienced.

Table 2. Corelation Symptoms ARI with Suspicion of ARI Due to Exposere to Coal Dust of Industry

Suspicion of ARI Due to Symptoms ARI P Value OR
Exposure to Coal Dust Cases Control Total (95% CI)
PT. Mifa and Fumes of

Steam Power Plant n % N % n % 0.000 13.037
Nagan Raya (4.654-36.520)
Yes 44 88 18 36 62 62
No 6 12 32 64 38 38
Total 50 100 50 100 100 100

In Table 2, we can read that the results of the analysis show the mlati()nsl'nbctwccn ARI symptoms and
exposure to coal smoke and dust from both industries with a P Value < 00001, and in the high zone ‘*’ﬂ exposure
to coal dust and smoke (0-20 Km) was 13 tinﬂ more at risk of ARI symptoms. /ARI compared to no zone of high
exposure to dust and coal smoke (21-50 Km) as evidenced by the results of statistical analysis with an odds ratio of
13‘07, 95% CI (4,654-36,520).

Based on the results of in-depth interviews with the respondents, they said that since the two companies were
established in their village, they have received many health complaints and complaints about environmental
conditions. They usually experience health complaints such as coughs and flu, if the cough is so severe that it
interferes with their activities, then they go for treatment to health services such as Public Health Center. Public
Health centers have limited tools in detecting the cause of the ARI symptoms, so the doctor's diagnosis cannot
confirm the ARI symptoms due to exposure to dust and coal smoke. Respondents also complained about
environmental conditions such as the condition of their soil and plants that were no longer as fertile as before due to
the high air pollution in the area. Respondents also said that companies rarely provide information on prevention
efforts to residents and provide solutions to the impact of pollutants caused by their company activities, Enlll
examples such as providing masks and educating residents about the importance of using masks in areas with high
risk of exposure to coal dust, repairs, and waste evaluation. the results of industrial activities on the environmental
impacts caused.

Based on the results of secondary daemellysis from two Public Health Center (Public Health Center of
Meureubo and Padang Rubek) it was found thalncre was an increase in the trend of ARI cases by 1% from 2012 to
2020, the two Public Health Center were also Public Health Center l()cza] in the area where the two companies
were founded, it is very likely The high number of ARI cases was due to exposure to coal dust and smoke from the
two companies. Based on the univariate results obtained from the primary data analysis of 100 respondents (heads of
families who live 0-50 km from the industry) using a questionnaire, it was found that 62% experienced ARI
symptoms. The high percentage who experienced ARI S)npt()ms compared to those that could not be corroborated
also by the results of bivariate analysis which showed a relationship between ARI symptoms and exposure to coal
dust and srn(e, with a value (P value = 0.000) and the risk was 13 times experiencing ARI symptoms. The risk was
quite high in the high risk zone of exposure to coal smoke and dust, if the pollutant results were not immediately
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evaluated, it will have an impact not only on the symptoms of ARI/ARIL, it can even cause lung cancer in pe()pleg
high risk areas of exposure to coal dust and smoke (0-20). Km), So that there must be serious handling from the
company, especially in terms of prevention by encouraging the public to use masks and evaluating the company's
waste disposal installations with pollutant indicators that do not exceed the threshold value, as well as stakeholder
concern in the form of policies to industry and the community so that it was expected does not increase cases of
Ameir(mmental damage, and even prevent lung cancer in the future.

Based on the result of the rﬂarch, it showed that the symptoms of ARI/ARI case were high in the 0-20 Km
area, which was zone high-risk of exposure to coal dust and smoke, this was because the people of the area were
often exposed to and inhaled coal smoke and dust. Comtinous exposure to coal dust/smoke not only has an impact
on the upper ARI, it also has an impact on the lower ARI and even lung cancer.

The results obtained by researchers were also supported by several research results in several cities in Indonesia
that carry out coal industrial activities such as Steam Power Plants and coal mining also have a negative impact from
the waste produced by the industry on the environment and their health, people living around the industry
experience health problems. such as ARI and their environment ;u'm()lluted by pollutants, both containing
carcinogenic substances and those without carcinogenic substances, and based on the results of research, it has been
proven to have an impact on the respiratory tract (12,13) .

Raharjo's research, 2016 titled analysis of public communication responses on the impact of coal stockpiles
stateed that: 1) there was a difference in the degree of community response based on the size of the impact received
from coal dust. 2) The response of the people who lived near the stockpile and the wind direction factor had a
relatively higher rejection response than other residential locations. 3) Most of the respondents stated that stockpile
activities disturb public health and comfort. 4) It turned out that only a small proportion of respondents had ever
submitted their complaints to the company ;lnahe Bandar Lampung city government. Maryuningsih (2015) in the
results of his research stated that the activities of the Coal Stockpile Industry had an impact on the Environment and
Health Level of the People of the Coastal Village of Rawaurip, Kec. Pangenan Kab. Cirebon. Khairiah 2012 stated
that the activities of the Cement Factory which use coal as fuel had caused health and environmental impacts on the
surrounding community such as itching and bad air conditions so that it needed serious handling for the company to
suppress waste residues and the community must plant plants that could absorb the dust. Research by Sukana (2013)
found that pene who were exposed to ARI were higher in people who lived in areas close to mining than those
whnvcrc not due to frequent exposure to coal dust(14-17).

Although this study has not been able to confirm a strong relationship based on the results nzl doctor's diagnosis
and examination of residues of smoke and coal dust in the respiratory tract of respondents, the suspicion of exposure
to coal dust and smoke with the incidence of ARI based on the results of a questionnaire that was corroborated with
statistical rcnlts showed a relationship with a retrospective study design. It was also corroborated by many studies
which state that there was a close relationship bctwnl exposure to dust and inhaled coal smoke with lung failure
and causing ARI. Several Researchs were results a relationship between exposure to coal dust/smoke and the
inc&nce of ARI in a person (18-21).

Based on research from various countries that have industrial activities related to coal and produce waste (coal
smoke and dust was found that exposure to new rock dust/'smoke was very closely related, especially those that
were frequently exposed, so that a person would be susceptible to ARI as researched from several countries (USA,
Virginia, Africa, China, etc) (22-31).

5
CONCLUSION

Based on the n:suof the study, it can be concluded that: There is an increase in the trend of ARI cases every
year by 1%. T'c 1s a relationship between suspected exposure to coal smoke and dust with ARI symptoms at the
value of P = 0.000. Based on the results of in-depth interviews, the community claimed to experience health
complaints (such as respiratory problems and eye irritation) or mplainls about poor environmental conditions (air,
s0il) due to the impact of coal (nl and smoke. There is still a lack of preventive counseling from the company, the
reluctance of the community to submit complaints to the company, health workers, and community leaders
regarding complaints of health problems and environmental pollution.
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