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Abstract: This study aims to analyze the regulation of medical waste management in
Community Health Centers and its impact on environmental displacement. This study uses a
normative legal method with a regulatory approach (statutory approach), contextual (conceptual
approach), and analysis (analytical approach). Data sources include regulations, scientific
journals, and related literature. The results of the study indicate that although national
regulations such as Law Number 18 of 2008 and Minister of Health Regulation Number 7 of
2019 have been implemented, their implementation still encounters obstacles. Factors such as
lack of waste management infrastructure, minimal understanding of medical personnel, and
weak supervision cause medical waste management to be suboptimal. The impacts include soil,
air, and air pollution, as well as the risk of spreading diseases that endanger public health and
the environment. Thus, it is necessary to strengthen regulations, improve facilities, and provide
effective supervision and training to support environmental demand.

Keyword: Legal Protection, Medical Waste , Community Health Centers, Environmental
Sustainability.

INTRODUCTION

The management of medical waste in healthcare facilities, particularly in Community
Health Centers (Puskesmas), faces complex challenges related to the increasing volume of
waste. Data from the Ministry of Health indicate that each Puskesmas can generate 5-7
kilograms of medical waste per day, consisting of various types, including used syringes,
discarded medical equipment, and infectious waste (Widyawati, 2020). The growing volume of
medical waste is influenced by several factors, such as the increasing number of patient visits,
the rising complexity of healthcare services, and the implementation of health protocols that
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require more disposable equipment. This situation not only impacts the internal waste
management of Puskesmas but also has significant implications for environmental pollution
risks and the potential spread of diseases. The challenges of medical waste management are
further exacerbated by limited infrastructure, low awareness among medical personnel, and
weak comprehensive regulations for addressing medical waste issues in a sustainable manner.
(Abidah et al., 2021).

The phenomenon of increasing medical waste volume in Community Health Centers
(Puskesmas) is not merely a matter of quantity but also carries serious consequences for the
environment and public health. The environmental risks posed by medical waste from
Puskesmas are highly complex and multidimensional. Medical waste has the potential to
contain pathogenic microorganisms, hazardous chemicals, and heavy metals that can
contaminate soil, water, and air. Contamination processes can occur through various
mechanisms, including the seepage of hazardous substances into the soil, pollution of river
flows, and the spread of microbial particles through the air (Lee & Lee, 2022). Furthermore,
improperly managed medical waste can cause ecosystem damage, degrade groundwater quality,
and increase the risk of disease transmission, such as hepatitis, HIV, and other infections. These
environmental impacts are not only localized but can also extend and affect surrounding
communities in the long term. (Huda et al., 2022).

The complexity of environmental risks posed by medical waste in Community Health
Centers (Puskesmas) underscores the urgent need for serious attention to legal protection in its
management. The urgency of legal protection in medical waste management at Puskesmas has
become a critical necessity to ensure environmental safety and public health. Comprehensive
and implementable regulations are required to govern the processes of handling, processing,
and disposing of medical waste sustainably (Yustina, 2021). Currently, there are still
weaknesses in the legal instruments that specifically regulate the mechanisms of medical waste
management, from segregation and transportation to disposal (Nurhayati & Racha, 2024). Legal
protection not only focuses on administrative aspects but also encompasses institutional
responsibility, legal sanctions, and effective monitoring mechanisms. Therefore, a strong
regulatory framework is expected to promote more responsible medical waste management
practices, minimize environmental risks, and safeguard public interests. (Nurhayati & Racha,
2024)

Based on the phenomenon and complexity of medical waste management issues in
Community Health Centers (Puskesmas), this study aims to address two key research questions:
(1) How do current regulations govern medical waste management in Puskesmas? and (2) What
are the implications of medical waste management for environmental sustainability? The
objectives of this study are to comprehensively analyze the regulations on medical waste
management, examine the environmental impacts arising from it, and formulate conceptual
recommendations to optimize legal protection and ensure environmental sustainability through
responsible medical waste management at the Puskesmas level.

Research on medical waste management in Community Health Centers (Puskesmas)
has been extensively conducted by experts, covering various aspects such as regulations,
environmental impacts, and sustainable medical waste management practices. A study
conducted by K. Ravindra, A. Sareen, S. Dogra, and S. Mor (2022), titled "Appraisal of
Biomedical Waste Management Practice in India and Associated Human Health and
Environmental Risk" in JEB: Journal of Environmental Biology, reviews regulations on
biomedical waste management in India. It highlights poor practices that pose environmental
and health risks. The study emphasizes the need for proper segregation programs, training, and
awareness to mitigate these impacts in healthcare centers (Ravindra et al., 2023). Another study
by Gyanendra Kumar Sonkar, Sangeeta Singh, and Satyendra Kumar Sonkar (2023), titled
"Biomedical Waste: Impact on Environment and Its Management in Health Care Facilities" in
Current Research Trends and Applications in Waste Management*, shows that proper
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biomedical waste management in healthcare facilities is crucial to preventing environmental
contamination, including groundwater and air pollution. Regulations should enforce
segregation, packaging, and disposal practices to reduce health risks for staff, patients, and the
general (Sonkar et al., 2023).

A study conducted by Muhammad Igbal, Dwi Ragil Febriyani, and Agus Somad Saputra
(2023), titled "Solid Medical Waste Management at Puskesmas X" in Sehat Rakyat: Jurnal
Kesehatan Masyarakat, indicates that healthcare centers must integrate policies and regulations
into daily operations to improve medical waste management practices. This study also
highlights the environmental impact of inadequate waste handling, emphasizing the need for
staff training and facility improvements to effectively address these challenges (Igbal et al.,
2023). Another study by Mirzatul Nikmah, Nada Vidyan Safira, Nia Selviana Puji Lestari,
Najwa Sekar Ayu Nanda Asvianto, and Denny Oktavina Radianto (2024), titled "The
Development of Medical Waste Management in Hospitals" in Jwikal: Jurnal Wilayah, Kota,
dan Lingkungan Berkelanjutan, shows that medical waste management practices in healthcare
centers include the segregation of hazardous and non-hazardous waste, the use of specialized
containers, and staff training. Regulations continue to be improved, emphasizing the
importance of safe disposal to reduce environmental impact and protect public health (Nikmah
et al., 2024).

METHOD

This study employs a normative legal research method with a statute approach,
conceptual approach, and analytical approach (Ibrahim, 2007). The data sources include
primary data in the form of legislation related to medical waste management, secondary data
such as scientific journals and legal books, and tertiary data derived from legal dictionaries and
encyclopedias. The data collection technique is conducted through literature review and
documentation, using a qualitative analysis method that focuses on the systematic interpretation
of regulations, identification of normative weaknesses, and analysis of legal implications in
medical waste management at Puskesmas. The analysis process is carried out comprehensively,
starting from data inventory, classification, interpretation, and drawing legal conclusions
related to environmental protection and medical waste management. (Soekanto & Mamudji,
2003).

RESULTS AND DISCUSSION
Regulation of Medical Waste Management in Puskesmas.

The regulation of medical waste management is a key instrument in ensuring
environmental safety and public health. The complexity of medical waste issues in community
health centers (Puskesmas) requires a comprehensive and implementable legal framework to
regulate every stage of waste management, from segregation, storage, transportation, to
disposal. The existence of regulations is not merely an administrative guideline but serves as a
mechanism for preventing pollution risks and protecting ecosystems (Ernyasih et al., 2024).

Medical waste management in Indonesia is governed by various national regulations
aimed at protecting public health and the environment.

Law Number 18 of 2008 on Waste Management regulates the basic principles of
sustainable waste management, including medical waste, which is categorized as hazardous and
toxic waste (B3). Additionally, Minister of Health Regulation (Permenkes) Number 7 of 2019
on Environmental Health in Healthcare Facilities provides technical guidelines for handling
medical waste, from collection and temporary storage to final disposal.

This regulation also mandates that healthcare facilities, including Puskesmas, establish a
medical waste management system that meets health and environmental standards. However,
the implementation of these regulations at the operational level often encounters obstacles, such
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as the lack of adequate waste processing facilities and limited understanding among personnel
regarding proper medical waste management procedures (Debataraja et al., 2023).

Moreover, regional regulations play a crucial role in supporting more effective medical
waste management. Local governments have the authority to issue regional regulations (Perda)
that govern medical waste management based on the characteristics of each region (Afiyah,
2023). For example, some regions have implemented regulations requiring every healthcare
facility to collaborate with licensed third-party entities for B3 waste management. However,
the varying quality of regulations across regions often presents challenges in ensuring consistent
and equitable medical waste management. The lack of regulatory harmonization may lead to
suboptimal waste management, posing risks of environmental contamination and endangering
public health near healthcare facilities (Fatimah, 2021).

Although medical waste management regulations in Indonesia are designed to protect
health and the environment, they still face significant weaknesses. One major issue is the lack
of strict sanctions for violations, which often results in healthcare facilities not feeling
compelled to comply with established standards. Additionally, enforcement mechanisms are
weak, with infrequent inspections and minimal evaluations of medical waste management in
healthcare facilities. This could pose risks to public health and environmental sustainability
(Sutanto & Karianga, 2023).

Firstly, legal gaps in medical waste management regulations are evident in the absence of
progressive administrative sanctions for repeated violations. For instance, although Puskesmas
are required to properly segregate and process medical waste, violations of this obligation often
result only in warnings without meaningful follow-up actions. This lack of strict enforcement
creates an impression that regulatory violations have no serious consequences. Furthermore,
there are weaknesses in defining responsibilities among various stakeholders, including local
governments and healthcare facility managers. This ambiguity often hampers effective
coordination in medical waste management (Raharja, 2018).

Secondly, weak oversight mechanisms pose a significant obstacle to ensuring compliance
with regulations. Many regions lack sufficient human resources or technical capacity to conduct
adequate inspections. In many cases, monitoring is carried out sporadically or based on specific
reports rather than through a regular schedule. This allows regulatory violations to persist
undetected for extended periods, potentially leading to severe environmental and health
impacts. Therefore, revising the existing regulatory framework is necessary to address these
gaps and establish a more effective monitoring system (Yati et al., 2022).

Despite the existence of regulations, many Puskesmas still struggle to implement medical
waste management in accordance with applicable standards. These challenges stem from
various internal and external factors that affect healthcare facilities' ability to comply with
regulations. Thus, analyzing these challenges is essential to provide relevant recommendations
for improving medical waste management systems (Welliana et al., 2022). One major challenge
is the limited budget allocated for medical waste management. Many Puskesmas lack sufficient
funds to provide adequate waste processing facilities, such as incinerators or autoclaves.
Consequently, medical waste is often stored for extended periods or even mixed with domestic
waste, which clearly violates safe medical waste management principles. Additionally, limited
funding also hinders the training of healthcare workers in proper waste management
procedures, leading to suboptimal practices (Welliana et al., 2022).

Another challenge is the lack of adequate infrastructure support in many regions. Some
Puskesmas in remote areas face difficulties accessing licensed third-party waste management
services. The long distances and high transportation costs often become barriers, preventing
proper medical waste management. Furthermore, infrastructure limitations also include the lack
of proper temporary storage facilities that meet standards, which can lead to environmental
contamination risks and exposure for healthcare workers and nearby communities (Igbal et al.,
2023).
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Weaknesses in the regulation and implementation of medical waste management not only
impact the operational systems of Puskesmas but also have serious consequences for the
environment and public health. The inability to manage medical waste effectively can create
widespread threats, ranging from soil and water contamination to increased risks of infectious
diseases. Therefore, it is crucial to explore these impacts to emphasize the urgency of improving
regulations and medical waste management practices (Asrun et al., 2020).

One significant environmental impact is ecosystem pollution caused by improper disposal
of medical waste. Medical waste containing toxic substances, such as pharmaceutical residues
or used syringes, often contaminates soil and water when disposed of without proper treatment.
This contamination can damage local ecosystems and endanger organisms living nearby,
including humans. Additionally, burning medical waste without appropriate technology, such
as incinerators equipped with air filters, can produce hazardous air pollutants, including dioxins
and furans, which have carcinogenic effects on humans (Asrun et al., 2020).

The impact on public health is equally concerning. Improperly managed medical waste
can be a source of infectious disease transmission, particularly for healthcare workers and
communities living near waste disposal sites (Lorensyifa et al., 2022). Used syringes, for
example, can spread diseases such as hepatitis B, hepatitis C, and HIV if not handled correctly.
Additionally, water contamination from medical waste can cause outbreaks of diseases such as
diarrhea or gastrointestinal infections, especially in areas with limited access to clean water.
Therefore, weaknesses in medical waste management regulations and implementation have far-
reaching impacts that require serious attention from all stakeholders (Asrun et al., 2020).

Although Indonesia's medical waste management regulations have been designed to
address local issues, it is important to compare them with international standards to evaluate
their effectiveness. The World Health Organization (WHO) and the United Nations
Environment Programme (UNEP) have established comprehensive guidelines on medical waste
management that can serve as references for improving national regulations. One key difference
is the level of technical standards applied in medical waste management (Puspita et al., 2024).
For example, WHO recommends the use of modern incinerators with strict emission standards
for burning medical waste, whereas many healthcare facilities in Indonesia still rely on
traditional burning methods that can produce harmful pollutants. Additionally, WHO
emphasizes risk-based waste management, where medical waste is classified in detail based on
its level of hazard. In Indonesia, this classification system has not been fully implemented, often
resulting in inappropriate waste management (Harninda, 2023).

Moreover, UNEP promotes the adoption of a circular economy approach in medical waste
management, including recycling and waste reduction at the source. This approach differs from
national regulations, which focus more on final waste disposal. For instance, UNEP
recommends using autoclave technology to sterilize certain medical waste so that it can be
recycled or reused. The adoption of this practice in Indonesia remains limited, primarily due to
technological constraints and costs. By integrating elements of international standards, national
regulations can be further enhanced to address medical waste management challenges more
effectively (Humairoh et al., 2022). By strengthening regulations and adopting international
best practices, medical waste management in Indonesia can become more effective and
sustainable, ultimately protecting public health and the environment

Implications of Medical Waste Management on Environmental Sustainability.

Improper medical waste management poses a serious threat to the environment and public
health. As one of the types of waste categorized as hazardous and toxic materials (B3), medical
waste requires strict processing procedures that comply with standards (Mirzatul Nikmah et al.,
2024). However, in many healthcare facilities, including community health centers
(Puskesmas), infrastructure limitations and a lack of understanding regarding medical waste
management often lead to non-compliant practices. Consequently, medical waste can
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contaminate soil, water, and air, contributing to environmental degradation and ecosystem
disruption. One of the most frequent impacts is soil contamination due to the improper disposal
of medical waste (Ghali et al., 2023).

Medical waste is classified as hazardous waste because it contains various dangerous
substances, such as toxic chemicals, pharmaceutical residues, and infectious materials. When
this waste is improperly disposed of or mismanaged, these substances can seep into the soil,
causing pollution that is difficult to remediate (M et al., 2016). For instance, pharmaceutical
residues containing active compounds can disrupt soil microorganisms that play a crucial role
in maintaining soil fertility and ecological balance. Additionally, heavy metals such as mercury
from damaged medical equipment can accumulate in the soil layers, resulting in long-term
damage to soil structure and affecting the quality of agricultural yields around disposal areas.
Furthermore, contaminated soil can lead to the infiltration of hazardous substances into
groundwater sources, further impacting water quality (M et al., 2016).

Water pollution is one of the primary consequences of improper medical waste
management. Liquid waste from healthcare facilities, such as chemical solutions, blood, and
patients' bodily fluids, is often discharged directly into drainage systems without prior
treatment. This condition allows pathogenic bacteria and toxic chemical compounds to enter
groundwater or rivers (Yudita et al., 2024). As a result, contaminated water is no longer safe
for consumption or use by the surrounding community. Additionally, the chemicals in liquid
waste can damage aquatic ecosystems, endangering fish species and aquatic plants while
reducing water quality for domestic and agricultural needs. In some cases, inadequate liquid
waste management is often accompanied by the incineration of solid waste, which further
contributes to air pollution (Ciawi et al., 2022).

Burning medical waste without appropriate technology significantly contributes to air
pollution. The incineration of medical waste often produces emissions of hazardous substances,
such as dioxins and furans, which are highly toxic even in very low concentrations. These
substances can disperse into the atmosphere and be inhaled by humans or animals, leading to
severe health issues such as respiratory disorders, cancer, or immune system damage.
Additionally, greenhouse gas emissions from burning medical waste contribute to climate
change. The lack of emission control technology in many healthcare facilities exacerbates air
pollution, ultimately completing the cycle of environmental damage caused by soil, water, and
air pollution (Taghilou et al., 2021).

Improper medical waste management has led to various cases of environmental pollution
in Indonesia and worldwide. These cases serve as concrete evidence that neglecting medical
waste regulations can have serious consequences for public health and environmental
sustainability. Some cases highlight the importance of stricter supervision and the adoption of
appropriate waste management technologies to prevent wider impacts (Andika Putri et al.,
2023). One notable case of pollution occurred in Bandung Regency, West Java, where improper
disposal of medical waste was found near residential areas. The waste, including used syringes,
IV bottles, and other medical materials, was dumped without undergoing sterilization or proper
management. As a result, local residents reported a strong odor, along with health issues such
as skin infections and respiratory disorders. Worse, liquid waste from the materials seeped into
the soil, contaminating local wells that served as the primary water source (Prakasa, 2018). This
incident highlights the weak oversight from authorities and the lack of awareness among
healthcare facility managers to comply with medical waste regulations.

Internationally, similar pollution cases have been found in several developing countries.
For example, in India, medical waste is often burned in open areas or dumped directly into
rivers without treatment. In 2018, thousands of blood bags and other infectious medical
materials were found floating in the Ganges River, a vital water source for millions of people
in Uttar Pradesh. This waste not only caused water pollution but also disrupted aquatic life in
the river. The incident drew global attention to the urgent need for eco-friendly medical waste
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management technologies and strict enforcement of regulations against violators (Dutta et al.,
2020).

These cases highlight weaknesses in the implementation of medical waste management
regulations in various countries, including Indonesia. The lack of adequate infrastructure, low
awareness among healthcare workers, and ineffective supervision are the primary factors
exacerbating this issue. Additionally, communities near pollution sites often lack sufficient
information about the dangers of medical waste, making them unable to report or take
appropriate protective measures. Therefore, learning from these cases is crucial to driving
changes in medical waste management policies and enhancing community capacity in
addressing environmental threats from medical waste pollution.

Apart from the direct impact on ecosystems, uncontrolled medical waste management
also has significant socioeconomic implications. Environmental damage caused by
contaminated medical waste increases the economic burden on the government, society, and
the healthcare sector itself. The cost of restoring contaminated environments is very high,
especially when pollution has spread extensively to soil, water, and air (Syathira et al., 2024).
The remediation process requires substantial investment in cleaning technology, ecosystem
rehabilitation, and the restoration of public health. Therefore, medical waste management
should be viewed as part of a sustainable development strategy that balances environmental
protection and economic growth (Mirzatul Nikmah et al., 2024).

The cost of environmental remediation due to uncontrolled medical waste pollution can
be overwhelming. When soil and water are contaminated with hazardous chemicals, the
remediation process requires advanced technology and extended time, such as wastewater
treatment or soil restoration. Additionally, groundwater contamination threatens clean water
supplies for local communities, necessitating large investments to ensure safe drinking water
(Andika Putri et al., 2023). Environmental damage also reduces the ability of ecosystems to
support agriculture and fisheries, impacting local food security. If this situation persists, the
costs of repairing environmental damage and restoring the quality of natural resources can reach
enormous amounts, which could have been avoided with proper medical waste management
from the outset.

As a solution to reduce the socioeconomic impact of medical waste pollution, investment
in more efficient and eco-friendly waste management technologies is essential. Implementing
proper waste management systems, such as modern incinerators or environmentally friendly
wastewater treatment technologies, can minimize environmental remediation costs. Moreover,
proper medical waste management reduces the risk of disease transmission and ensures public
health, thereby lowering healthcare costs. Public education initiatives are also crucial in raising
awareness about the dangers of medical waste and the importance of proper waste management.
These measures not only support environmental sustainability but also provide long-term
economic benefits that can improve the overall quality of life for society.

CONCLUSION

Based on the conducted study, this research concludes that the regulation of medical
waste management in Puskesmas still faces various challenges, including weaknesses in
implementation, supervision, and harmonization between central and regional regulations.
Although there are legal frameworks such as Law No. 18 of 2008 and Minister of Health
Regulation No. 7 of 2019, their implementation has not been optimal due to infrastructure
limitations, a lack of understanding among medical personnel, and the absence of strict
sanctions. As a result, improper medical waste management has significant impacts on
environmental sustainability, including soil, water, and air pollution, as well as an increased
risk of disease transmission. Therefore, it is necessary to strengthen regulations, enhance
supervision, improve infrastructure, and provide training for medical personnel to ensure safe
and sustainable medical waste management.
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