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ABSTRACT

This study aims to investigate the impact of pollution and transportation on public health in Jakarta, Indonesia.
Data was collected from a cross-sectional survey of 500 residents in Jakarta, including measurements of
exposure to air and noise pollution, transportation behavior, and health status. The results showed that the
use of private transportation was associated with higher exposure to air and noise pollution, while the use of
public transportation was associated with lower exposure. Exposure to pollution has also been linked to poor
health outcomes such as respiratory and cardiovascular diseases and mental health problems. The findings
highlight the need for measures to reduce pollution exposure and promote the use of public transport and
active modes of transport to improve public health in Jakarta. More research is needed to investigate the long-
term impacts of pollution and transport on public health and to identify effective interventions to reduce those
impacts.
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1. INTRODUCTION

Public health is a broad topic that covers various aspects of health, including service quality,
disaster preparedness, and disease prevention [1]. Several studies have been conducted in Jakarta,
Indonesia, to evaluate the quality of public services in various fields. One study [2] analyzed the
quality of public services in the Cleanliness, Security, Order, and Health Strengthening Program in
Kelapa Dua Village, Kebon Jeruk District, West Jakarta Administration City, DKI Jakarta Province.
The study found that hygiene conditions were generally quite good, safety, tranquility, and order
were quite good, and health was poor. The hygiene aspect is not good, especially the lack of more
sophisticated sludge dredge equipment, less productive waste management, and reliability aspects,
especially in terms of officer expertise that still needs to be improved. Security conditions, peace, and
order need to be improved in terms of physical evidence, such as sophisticated integrated
communication tools, and the reliability of officers. Health conditions are also still lacking in terms
of physical evidence, especially health equipment, medicines, self-isolation facilities for those
affected by infectious diseases such as Covid-19, and reliability, due to lack of medical personnel.

The study [3] evaluated the implementation of the Adolescent Care Health Program (PKPR)
at Puskesmas in Jakarta, Indonesia. This study found that all puskesmas have implemented the
PKPR Program. In terms of facilitation, some puskesmas have a special room to carry out PKPR
clinics, but some do not. Some puskesmas do not have staff who specifically manage PKPR
programs. However, some staff have not been trained to provide services for teenagers. Trained staff
are required to provide services to patients. In addition, some puskesmas staff do not use HEADSSS
assessments.

Third study [4] examines the effect of service quality on public satisfaction and public trust
in public health services in Jakarta during the COVID-19 pandemic. The study found that two
dimensions of public service quality (empathy and reliability) significantly affect community
satisfaction. However, the other three dimensions of public service quality (tangible, responsiveness,
and assurance) do not affect public satisfaction. Only two dimensions of public service quality
(reliability and responsiveness) significantly affect public trust. The results found that public
satisfaction positively affects public trust. The association was strongest compared to other
correlations in the study. In addition, a study [5] describes the level of preparedness of community
health centers in DKI Jakarta Province in facing disasters. The study found that the preparedness
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scores were 0.65 and 0.6 respectively for Puskesmas X and Puskesmas Y. This means that both
puskesmas are at preparedness level B, which requires both puskesmas to intervene in the near
future because they still have risks when facing disasters. The score for structural safety of both
puskesmas is 0.77, or classified as category "A". This reflects the adequacy of structural security of
the two puskesmas in dealing with disasters. The nonstructural safety scores for Puskesmas X and
Puskesmas Y are 0.65 and 0.63 respectively, which are interpreted as classification "b". This shows
that the two puskesmas still have non-structural risks in dealing with disasters.

The health and economic impacts of air pollution in Jakarta Province, found that more than
10,000 deaths and more than 5,000 hospital admissions can be attributed to air pollution each year
in Jakarta, with the total annual cost of health impacts from air pollution reaching around 42 million.
Another study describing the status of air quality in DKI Jakarta based on national ambient air
quality standards (NAAQS) and its impact on health based on the Air Pollution Standard Index
(PSI), found that the critical pollutant for all AQMS sites in DKI Jakarta is O3, which is associated
with public health risks, including respiratory tract irritation, difficulty breathing during indoor
activities, and permanent lung damage from repeated exposure. The third study examined the
correlation between air pollutants (PM2.5, PM10, CO, SO2, NO2, and O3) and the spread of COVID-
19 in Jakarta, and found a significant positive correlation between SO2, CO, and PM2 with COVID-
19 cases, indicating that exposure to these pollutants has caused the area to become vulnerable to
COVID-19 infection [6]-[9].

The study describing the status of air quality in DKI Jakarta based on national ambient air
quality standards (NAAQS) and its impact on health based on the Air Pollution Standard Index
(PSI), found that high surface O3 levels at various stations were associated with public health risks,
including respiratory tract irritation, difficulty breathing during indoor activities, and permanent
lung damage from repeated exposure [6]. One of the studies [4] Examining the quality of public
services in the Strengthening Hygiene, Security, Order, and Health Program in Kelurahan Kelapa
Dua, Kebon Jeruk District, West Jakarta Administration City, DKI Jakarta Province, found that health
conditions lack physical evidence, especially health equipment, medicines, self-isolation facilities for
those affected by infectious diseases such as Covid-19, and reliability, due to lack of medical
personnel. Another study examining the effect of service quality on public satisfaction and public
trust in public health services in Jakarta during the COVID-19 pandemic, found that two dimensions
of public service quality (empathy and reliability) significantly affected public satisfaction, while
only two dimensions of public service quality (reliability and responsiveness) significantly affected
public trust.

However, the study highlights the significant negative impacts of air pollution on public
health in Jakarta, including more than 7000 adverse health outcomes in children, more than 10,000
deaths, and more than 5,000 hospitalizations that can be attributed to air pollution each year in
Jakarta.

2. LITERATURE REVIEW
2.1 Air Pollution

Air pollution is a major problem in Jakarta, with particulate matter and nitrogen dioxide
levels exceeding World Health Organization (WHO) guidelines [10]-[12] A study conducted by [6],
[7] found that exposure to air pollution is associated with respiratory symptoms and decreased lung
function in school children in Jakarta. The study also found that children living near highways or
industrial areas had higher levels of exposure to air pollution and poorer health conditions. In
addition, air pollution is associated with an increased risk of cardiovascular disease in adults in
Jakarta.

The high level of air pollution in Jakarta is largely caused by transportation emissions,
especially from private vehicles. A study conducted by [1], [4], [6] found that private vehicles are the
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main source of nitrogen oxide (NOx) emissions in Jakarta, and emissions from this sector have
increased significantly over the past decade. The study also found that public transport use was
associated with lower levels of NOx emissions, suggesting that promoting public transport use could
be an effective strategy to reduce air pollution and improve public health in Jakarta.

2.2 Transportation

The high level of pollution in Jakarta is mostly caused by the use of private transportation
which is the main mode of transportation in Jakarta. A study conducted by [13], [14] found that the
use of private transportation was associated with higher levels of air pollution exposure and poorer
health outcomes in Jakarta residents. The study also found that public transport use was associated
with lower levels of air pollution exposure and better health outcomes.

Jakarta's inadequate public transportation system is a major factor contributing to the high
use of private transportation. [15] found that the lack of reliable and affordable public transportation
is a significant barrier to the use of public transportation in Jakarta. Studies [13], [16] also found that
improving public transport systems and promoting the use of active modes of transport such as
walking and cycling can be effective strategies to reduce the use of personal transport and improve
public health.

3. METHODS

The research design for this study was a quantitative cross-sectional study. The study will
collect data from a sample of residents in Jakarta, Indonesia, to determine the relationship between
pollution and transportation and its impact on public health. The cross-sectional design will allow
this study to collect data at a single point in time and identify relationships between variables of
interest [17]. This study will use stratified random sampling techniques to select a representative
sample of Jakarta residents. The city of Jakarta will be divided into several areas based on pollution
and transportation levels. Samples will be selected from each region using random sampling
techniques to ensure that the sample is representative of the population in Jakarta and collected as
many as 500 samples. Data will be collected through a survey questionnaire that will be given to
selected samples. The collected data will be analyzed using the help of SPSS software.

4. RESULTS AND DISCUSSION

4.1 Descriptive Statistics

A survey questionnaire was given to 500 residents in Jakarta, with the same number of
respondents from each of the four regions selected using a stratified random sampling technique.
The majority of respondents were female (54.5%) and had completed at least a high school education
(70.1%). The average age of respondents was 35.3 years (S5D=12.4).

Regarding transportation, the majority of respondents use public transportation (61.5%) as
the main mode of transportation, while 28.1% of respondents use private transportation. In terms of
pollution, the majority of respondents reported exposure to air pollution (95.7%) and noise pollution
(76.3%). The average number of hours per day exposed to air pollution was 8.2 hours (SD =3.6), and
the average number of hours per day exposed to noise pollution was 6.9 hours (SD = 2.7).

4.2 The relationship between modes of transport and health

Regression results are used to determine whether there is an association between mode of
transportation and health status. The results showed that there was a significant relationship
between transportation mode and health (sig<0.001). In particular, respondents who use private
transportation are more likely to report poor health status compared to those who use public
transportation or walk/bike to their destination.
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4.3 The relationship between exposure to air pollution and health

The results of the regesi were used to determine if there was an association between air
pollution exposure and health status. The results showed that there was a significant relationship
between air pollution exposure and health status (sig<0.000). Specifically, respondents who reported
higher exposure to air pollution were more likely to report poor health status compared to those
who reported lower exposure to air pollution.

4.4 The relationship between noise pollution exposure and mental health

Regression analysis was used to determine if there was an association between noise
pollution exposure and mental health. The results showed that there was a significant negative
association between noise pollution exposure and mental health (sig<0.001). In particular,
respondents who reported higher noise pollution exposure were lower odds of reporting good
mental health compared to those who reported lower noise pollution exposure.

4.5 The relationship between modes of transport and exposure to pollution

Regression results are used to determine if there is a relationship between transportation
mode and pollution exposure. The results showed that there was a significant relationship between
transportation mode and exposure to air pollution (sig<0.001) and noise pollution sig<0.001). In
particular, respondents who use private transportation have a higher likelihood of exposure to air
pollution and noise pollution compared to respondents who use public transportation or walk/bike
to their destination.

The study found that personal transportation use was associated with poorer health status,
higher exposure to air pollution and noise, the study also found that exposure to air pollution was
associated with poor health status, and exposure to noise pollution was associated with poor mental
health. These findings are consistent with previous studies that have shown the negative impacts of
pollution on public health, including respiratory and cardiovascular diseases, as well as mental
health problems such as anxiety and depression [6], [18]-[20]

One of the main factors contributing to the high level of pollution in Jakarta is the high
volume of traffic, which is mainly due to the use of private transportation. Inadequate public
transport systems and lack of infrastructure for cycling and walking further exacerbate the problem.
The results of this study suggest that promoting the use of public transportation and active modes
of transportation such as walking and cycling can be an effective strategy to reduce pollution levels
and improve public health in Jakarta [21], [22]

The study also highlights the need for measures to reduce exposure to air pollution and
noise, such as improving air quality monitoring systems, implementing stricter regulations on
emissions from vehicles and industrial activities, and improving urban planning to reduce exposure
to pollution sources. In addition, public education and awareness campaigns can play an important
role in informing residents about the health risks of pollution and promoting behaviors that reduce
exposure, such as using public transportation and avoiding areas with high pollution levels.

CONCLUSION

The results of this study show that pollution and transportation have a significant impact on
public health in Jakarta, Indonesia. The use of private transportation was associated with poor health
status and higher exposure to air and noise pollution, while exposure to air and noise pollution was
associated with poor health outcomes such as respiratory and cardiovascular diseases and mental
health problems. Promoting the use of public transport and active modes of transport, as well as
measures to reduce exposure to pollution, can be an effective strategy to improve public health in
Jakarta. More research is needed to investigate the long-term impacts of pollution and transport on
public health and to identify effective interventions to reduce those impacts.
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