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	ABSTRACT

       The laundry process involves various complex hazards, including biological, ergonomic, physical, and chemical hazards, this can result in health problem. The Jember Plantation Hospital Clinic is the referral hospital with the highest number of patients in Jember Regency, based on the participant eligibility letter (SEP) of the Jember Regency Health Insurance (BPJS Kesehatan) in 2022. There have been cases of Covid-19 infection spreading among workers in the linen unit. Therefore, the implementation of effective personal protective equipment (PPE) management is an important component in OHS protection efforts. The purpose of this research is to examine the implementation of PPE management among laundry workers in the Linen and Housekeeping Units of the Jember Plantation Hospital Clinic Jember Regency using the legal basis of the Minister of Manpower Regulation No. 8 of 2010 concerning PPE. This study used a qualitative descriptive design. Data collection  through  observations,  interview and literature studies. The research results show that the implementation of PPE management has not been optimal. Inconsistencies were found in determining PPE standards and quality, and the availability of adequate storage facilities. Furthermore, PPE training has not been comprehensively implemented, and worker compliance with PPE use remains low. PPE supervision and inspections tend to focus on compliance, without fully addressing the condition and suitability of the PPE. Systematic and continuous strengthening of PPE management is needed to improve the safety and health of hospital laundry workers.
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INTRODUCTION 
The work environment is a crucial factor influencing worker health and safety, particularly in the healthcare sector, which carries high occupational risks (1). Regulation of the Minister of Health of the Republic of Indonesia Number 66 of 2016 concerning Hospital Occupational Safety and Health (K3) explains that hospitals, as healthcare facilities, not only focus on medical services but also have various supporting units with significant potential hazards for human resources, including workers, patients, and visitors(2). WHO research data conducted in 55 hospitals in 14 countries across Europe, the Middle East, Southeast Asia, and the Pacific showed a prevalence rate of HAIs cases of 8.70%, with the highest prevalence in Southeast Asia and the Eastern Mediterranean at 11.80%(3).
According to the Indonesian Ministry of Health (2004) concerning linen management guidelines, linen management in laundry units includes collection, receiving, washing, drying, ironing, folding, storage, distribution, and transportation (4). The results showed that all linen before the washing process (100%) was contaminated with microorganisms, indicating high exposure to biological agents in the initial stages of management. Despite the washing process, approximately 40% of linen remained contaminated (without multidrug-resistant organisms MDROs), indicating that the washing process had not completely eliminated microorganisms. This condition confirms that linen can be a potential source of nosocomial infections if not managed with proper procedures and according to standards (5). Chemical hazards can arise from contact with detergents, fragrances, bleaches, and other chemicals that can pose a risk of causing skin problems such as dermatitis (1). 
One of the essential measures to minimize occupational hazards in hospital linen units is the implementation of hierarchy of control (6).In hospital laundry work processes, the application of elimination and substitution is relatively difficult therefore, when administrative controls are not sufficiently effective, the use of personal protective equipment (PPE) becomes necessary as an additional protective measure to reduce workers’ exposure to hazards. The implementation of PPE must be conducted in accordance with proper PPE management as regulated by the Regulation of the Minister of Manpower and Transmigration of the Republic of Indonesia Number 8 of 2010 concerning Personal Protective Equipment. PPE management consists of identifying PPE needs and requirements, selecting PPE, training, use, maintenance and storage of PPE, managing disposal or destruction of PPE, coaching, inspection, evaluation and reporting. Previous studies have shown that the availability of PPE, workers’ knowledge, and workplace supervision influence the compliance of healthcare workers in using PPE. However, these studies mainly focused on behavioral aspects and compliance rather than evaluating the overall management of PPE.(7). In contrast, this study analyzes PPE management more comprehensively in hospital laundry workers, including the availability of facilities, standard operating procedures, reporting systems. It also examines the influence of working environment conditions and considers the involvement of outsourced workers in the implementation of PPE management.
Jember Clinic Plantation Hospital is the largest referral hospital in Jember Regency, which increases the risk of Healthcare Associated Infections (HAIs). Preliminary findings indicate inconsistencies in PPE use, limited storage facilities, inadequate PPE provision, and low worker compliance. Therefore, this study aims to examine mapping the implementation of PPE management among laundry workers in the Linen and Housekeeping Unit based on the Minister of Manpower Regulation No. 8 of 2010 concerning PPE.

METHODS
This research method  uses  a qualitative  research  type  with  a  descriptive  design that aims to comprehensively examine mapping the implementation of personal protective equipment management among laundry workers in the Linen and Housekeeping Unit of the Jember Clinic Plantation Hospital, Jember Regency based of regulation. Informants were selected using purposive sampling based on their direct involvement and knowledge related to PPE management in the linen and housekeeping unit. The informants included key informants (Head of Hospital OHS), primary informants (linen and housekeeping workers), and supporting informants such as the Head of the PPI Committee and the Head of the Pharmaceutical Warehouse. Data collection was conducted through in-depth Interview and observation process using instruments and observation sheets refer to such as interview guides based using a structured the legal basis of the Minister of Manpower Regulation No. 8 of 2010 concerning PPE and document review. Data collection process was recorded and carried out using Indonesian and then translated into English for publication purposes. Data analysis was carried out systematically through the stages of transcription, coding, data reduction, data presentation, and writing conclusions. Data validity was guaranteed through credibility testing with triangulation of sources and techniques, and dependability testing through continuous evaluation of the research process to ensure the consistency and reliability of the findings.

RESULTS
Respondent Characteristics
Table 1
Respondent Characteristics
	No
	Informant Code
	Gender
	Age
	Informant Office

	1.
	IK
	Man
	51th
	Head of Occupational Health and Safety Hospital

	2.
	IU1
	Woman
	46th
	Head of linen and housekeeping unit

	3.
	IU2
	Woman
	33th
	Linen and housekeeping unit workers

	4.
	IU3
	Man
	39th
	Linen and housekeeping unit workers

	5.
	IU4
	Man
	38th
	Linen and housekeeping unit workers

	6.
	IU5
	Man
	51th
	Linen and housekeeping unit workers

	7.
	IT1
	Woman
	46th
	Head of the PPI committee

	8.
	IT2
	Woman
	33th
	Head of the pharmaceutical warehouse and pharmacist

	9.
	IT3
	Man
	36th
	Head of the hospital quality committee


 	Source: Primary Data, 2023
[bookmark: _Hlk218711997]Identify the requirements and needs of PPE
   Based on the interview results, the identification of needs and procurement of personal protective equipment (PPE) was carried out in a phased and planned manner. The PPI determined the type of PPE required by referring to the ICRA document and Minister of Health Regulation No. 27 of 2017 to determine PPE requirements based on the risk of hazards.
"The risk register covers the entire issue, but determining PPE is more about ICRA. The unit determines the exposure risks and hazards, then procures them, monitors compliance and availability, and then analyzes and evaluates them monthly. This is based on the technical guidelines from the Health Minister and the CDC." (IT1: April 1, 2023)

The ward head then analyzes the quantity of personal protective equipment needed in each unit. The need for personal protective equipment is reported via a request form to the pharmacy warehouse. The pharmacy warehouse submits a request for approval to management and the hospital director, places an order with the designated provider, and distributes the PPE according to each unit's needs.
"... We only receive order requests from each unit. Then we place the order. Calculations and other details are handled by each unit. The unit will then submit them to us. We'll ask for approval from the deputy director, and then the director will approve them..." (IT2: January 30, 2023)

The standards used by PPI to determine and procure the PPE used are based on the results of potential hazard analysis documents and using the guidelines of Minister of Health Regulation No. 27 of 2017 concerning PPI and international regulations of the CDC (Central of Disease Control).
[bookmark: _Hlk218712008]"When determining PPE, we use the ICRA document and the PPI regulations, as well as the CDC's international standards." (IT1: April 1, 2023)

Selection of PPE
At the stage of selecting and procuring PPE, informants revealed that the PPE provided met the standards used.In addition to being adjusted to price, quality, type, and work process, the selection of PPE for workers in the linen and housekeeping units has also been adjusted to body shape.
"So, we do custom work, so we have a regular tailor, so for example, if someone is really tall, they order it because at least it has a unit name, miss, for a gown..." (IT1: January 28, 2023)

if the incoming PPE is found to not meet standards, the PPE will be returned to the vendor.
"If what you ordered doesn't match what you received, please contact us immediately to request a return." (IT2: January 30, 2023)
PPE Training
OHS training, including PPE, was last conducted in August 2022. It is conducted twice a year and involves all workers. The training involves various parties from the planning to implementation stages, including the PPI, quality, and K3RS departments.
"...How often is PPE provided? At least, training is provided twice a year, but here we always monitor it regularly. All workers participate, usually in conjunction with other units and usually with the PPI." (IU1: February 7, 2023)

The obstacles encountered in training were the lack of worker involvement due to tight working hours and continuous types of work.
“…If everyone wants to attend, it won't be possible, so for those who don't attend, we usually tell the group what the training content is. Usually, after the training, we gather them again, we tell them again, and we practice again…” (IU1: February 7, 2023)

[bookmark: _Hlk218712030]

Use, Care and Storage of PPE
In practice, non-compliance with PPE usage has been found, influenced by comfort factors and work environment conditions. Workers tend to remove some PPE when they feel uncomfortable, particularly when working in the washing area.
"There's a clear sense of discomfort, especially since the room is hot and there's no air conditioning. Well, then it's my turn to do the laundry..." (IU2: February 7, 2023)

“…yeah, maybe I don't wear it because I feel uncomfortable, yeah, taking off the apron is a hassle, but the laundry is already in the machine…” (IU4: February 13, 2023)

"Yes, wearing PPE is hot, ma'am, yes it has an effect, ma'am, but you change it every two hours, sometimes you change it for an hour straight." (IU5: February 13, 2023)
Based on observations, the room where the washing and ironing processes take place is hot, making workers uncomfortable. This is because the washing and ironing room contains many electrical machines, such as washing machines and irons, connected to electricity. Observations revealed that several workers, including those in the linen collection and washing areas, still do not comply with the use of complete PPE. This is also influenced by workers' perception that the COVID-19 pandemic is over and they are returning to their normal routines. A type of PPE frequently not used by laundry workers is a face shield.
..it's hot just thinking about it being corona. If you're worried about corona, it's automatic, right? It's not too much of a pandemic right now, so you're thinking, "Wow, it's corona"...face shields are usually the ones that are used often. If you're friends, you also use face shields often. If you don't have a mask and gloves, it's still disgusting. Because you have to carry so much laundry, it's exhausting if you wear a face shield like that" (IU2: February 7, 2023)

"...When we were at the laundry during the Covid-19 pandemic, we emphasized the need to wear PPE, and they understood the dangers and behaved accordingly. But when Covid-19 was over, they would come back." (IK: January 27, 2023)
some are from third-party organizations, and therefore assume that the supervisor they must obey is the third-party supervisor, not the hospital. This can also influence workers' compliance with PPE use despite ongoing supervision.
"There are several workers from third-party companies, not hospital employees, and I think that influences them because I'm the one monitoring them. So, as hospital employees, they feel like the superior with more authority over this and that isn't me, but rather the company itself."

The hospital has not provided written and systematic SOPs regarding PPE care.
"Yes, maintenance is your own responsibility. After you've finished washing, you're done washing. Like aprons and masks, you throw them away immediately after use. Then, label them so they don't get mixed up. The SOP is only communicated verbally." (IU4: February 13, 2023)

In addition, storage of PPE has not been carried out systematically. This is also related to efforts to reduce unit costs. Not all PPE is stored in a proper and appropriate place. The types of PPE stored in the lockers consist only of work clothes and masks. Gowns are stored together in a separate cupboard from the storage lockers. Shoes are stored near the washing area without a shelf. Gloves, face shields, goggles, and plastic aprons are stored in plastic storage containers placed near the shoes, located adjacent to the dirty linen washing area. Gloves are hung in the drying area located outside the washing area. Each worker's PPE has been labeled to make it easier for workers to avoid confusion.
"We haven't met the standards. The PPE storage should be standard. When I say standard, it means that when people see it, "This is the PPE storage area," it means the color and shape must be the same. When people see it, they already know. Here, there are various things, some made of aluminum, wood, and plastic containers, so they're not standard." (IK: January 27, 2023)

[bookmark: _Hlk218712061]Management of Disposal or Destruction of PPE
Based on observations, no SOPs or specific instructions were found governing the conditions of PPE that must be destroyed or disposed of, or the mechanism for such destruction and disposal. However, in practice, all damaged and unsuitable PPE can be directly disposed of in a hazardous and toxic waste (B3) landfill or a non-B3 landfill, depending on the type of PPE being discarded.
"Oh, there are, there are separate trash cans. Yellow and green, while the plastic bags are black. Yes, the customer service usually has its own." (IU2: February 7, 2023)

"If it's not worth using throw away mba if torn, if once used yes immediately thrown away. If torn usually like a gown yes sewn again" (IU5: 13 February 2023

The destruction of PPE carried out in the linen and housekeeping unit of the Jember Clinic Plantation Hospital was not accompanied by a destruction report. However, based on documentation, a waste report, including infectious waste such as PPE, is available in the hospital's environmental health waste document.
"...for its destruction, it is in cooperation with a third party, ECO, if I'm not mistaken, the current one. The collection is every two days..." (IT1: 28 January 2023)

The new PPE replacement mechanism is implemented when the PPE is found to be unsuitable or damaged. The next step is to report the PPE user, in this case a worker in the linen and housekeeping unit at the Jember Clinic Plantation Hospital, to the ward head. This is then forwarded to the pharmacy warehouse via a request form. The pharmacy warehouse will process the replacement and procurement of new PPE after receiving the report from the unit ward head and obtaining management approval.
[bookmark: _Hlk218712084]PPE training
PPE training in the linen and housekeeping units is primarily conducted by the room head, who is the closest contact person to the workers. This training involves reprimands and advice given to workers, both in person and during monthly evaluation meetings. Room heads also assign leaders in each work area to help monitor work progress, including reminding them to wear PPE properly.
"Immediately reprimand, meaning reprimand for what reason, what is the problem..." (IK: January 27, 2023)

"...each laundry area has a person in charge. It's not the direct responsibility. What I mean is, from what I see, they're capable of being leaders..." (IU1: February 7, 2023)
[bookmark: _Hlk218712103]PPE Inspection 
PPE inspections in the linen and housekeeping units are carried out by the room head while workers are working. Supervision is carried out spontaneously without a specific schedule. In addition, PPI also conducts inspections but with coordination from the K3 team. The K3 team focuses more on hospital facilities and environmental health due to the limited number of workers and assigned tasks. If additional tasks are required, PPI also involves IPCN to assist in conducting inspections. Inspections by PPI are carried out based on a special inspection form.
"I usually go down myself, but if there are other activities or whatever, I usually ask for help from the IPCLN link, the IPCN link.

"Monitoring during work, yes, Mrs. Susi, yes, PPI. Usually once a month, not necessarily, but there is some from PP. For Mrs. Susi, it's not certain, sometimes it's also sometimes." (IU4: February 13, 2023)

"...the K3 department hasn't touched on PPE yet. That's why 2023 should be the time to develop a work program. The problem is, K3 is integrated with Kesling and IPSRS, making it a bit difficult." (IK: January 27, 2023)

Based on observations, it is known that the form used for inspections only focuses on compliance with the use of PPE, without touching on the condition or quality of PPE, storage location, recording and others.
"I focus more on checking compliance with procurement. I actually don't have too many problems physically. When I see that everything is complete, I don't think too generally and the condition is decent, okay?" (IT1: April 1, 2023)

[bookmark: _Hlk218712112]PPE Evaluation and Reporting
The evaluation and reporting process is conducted through regular weekly and monthly meetings. Furthermore, the evaluation and reporting process is also conducted using social media platforms such as WhatsApp through morning reports. The results of the reports are then forwarded to hospital management, with the ultimate goal of conveying the information to the director.
"...This direct evaluation is related to the service and financial systems. So we have morning reports, weekly reports, and monthly reports. Everything is included there. Usually, just tables, and then we discuss what's lacking, and there's a director there." (IK: January 27, 2023)

DISCUSSION
Identifying PPE Requirements and Needs
Identification of potential hazards is carried out before the employer determines the need for PPE according to the type of hazard and work.(8). After the hazard inventory is conducted, the PPE needs for workers are adjusted based on the type and form of PPE used, the quality and quality of PPE, and the number of PPE that will be used. PPE needs are also determined based on the results of the hazard identification. Regulation of the Minister of Health of the Republic of Indonesia Number 27 of 2017 explains that the PPE that must be used by workers in the linen and housekeeping units consists of respiratory masks; household gloves; aprons or gowns; boots; headcaps; goggles; and face shields.(9). Identification of PPE requirements and needs influences how workers use PPE. In the previouse research of sukwika and kartika sari (2021), it was found that some the reasons workers do not use PPE is because they felt uncomfortable wearing PPE and limited availability from the company(7).
According to the Ministry of Health, the specification parameters for PPE equipment at the national level use SNI, while at the international level they use ISO. Masks are regulated in two SNIs: SNI 8488:2018 and SNI 8489:2018. For medical gloves, there are three SNIs adopted by ISO: SNI ISO 11193-1:2010, SNI ISO 11193-2:2010, and SNI ISO 10282:2010.
Selection of PPE
Regulation of the Minister of Health of the Republic of Indonesia Number 27 of 2017 concerning guidelines for the prevention and control of infections in health care facilities explains that the PPE that can be used by laundry workers in the linen and housekeeping units consists of: 1) Masks, 2) Gloves, 3) Aprons, 4) Boots, 5) Head coverings, 6) Goggles and face shields. The type of mask used is a respiratory mask that functions to prevent airborne
infections. The gloves used are household gloves made of latex. The apron used must be made of waterproof material and ensure it covers part or all of the worker's body. The shoes used must cover the entire surface of the foot and must not have holes so that when worn they can function to protect the feet optimally. Head coverings are made of plastic and must be used correctly to prevent microorganisms from falling onto the skin and hair of the head. Goggles and face shields must be able to maximally protect the eyes and face from splashes. The selection of PPE also needs to be adjusted to SNI standards.(9).
According to Tarwaka, the selection and use of PPE must consider technical and psychological aspects related to worker comfort. Good PPE should not pose new hazards to the wearer, such as allergies and itching. One technical aspect that must be considered is selecting PPE according to the type and shape that has been adapted to the worker's body shape.(8).
PPE Training
Behavioral change is influenced by learning processes and interventions such as training, which are designed to shape the way individuals think and act in a sustainable manner (10). Based on previous research, Simulation based and hands on PPE training significantly improves compliance, with participants showing better understanding and skills than theory-only methods (11). Employers are required to regularly review the relevance and effectiveness of training. Training can be beneficial for workers because the information provided helps them recall forgotten information and provides them with new knowledge to apply on the job.(8).
Use, Care and Storage of PPE
The adoption of personal protective equipment is affected by a variety of elements, with discomfort being a significant one. A study by Fan in Wuhan, China, focused on PPE use and identified challenges such as ill-fitting sizes, complicated designs that are hard to use, concerns about how well the equipment works, the arrangement of clean versus contaminated spaces, and lack of comfort while wearing PPE. Additionally, other aspects, including the surrounding environment, management practices, procedures, readiness, healthcare personnel, and tools, can have both positive and negative effects on PPE utilization.(12). In addition to being influenced by uncomfortable conditions when using PPE, compliance with PPE use is influenced by the different work environment conditions during the Covid-19 pandemic. Knowledge also plays an important role in the behavior of using personal protective equipment (PPE), especially regarding work hazards and knowledge about PPE itself. If workers are aware of work hazards, they will automatically make efforts to avoid these hazards, one of which is by using PPE.(13).
[bookmark: _Hlk226398531]In addition to use, PPE maintenance is also important. PPE management encompasses not only its use but also proper maintenance and training to ensure effective protection.(14). The general principle of PPE care is to wash and rinse PPE using running water, dry it in the sun so that it doesn't smell and get moldy, especially PPE in the form of helmets, and replace the filter or cartridge specifically for PPE in the form of respirators after being used several times.(8).
[bookmark: _Hlk226398555]The standard for PPE storage according to the Minister of Health Regulation Number 27 of 2017 concerning guidelines for the prevention and control of infections in health care facilities, must have the following criteria: Easy to access, Clean and sterile storage areas starting from floor, wall, and ceiling components, Storage of tools and linen must be in accordance with the principles of PPI in health care. The standard for good and correct PPE storage is that each worker has one storage locker or cupboard that can store the PPE used while working. 
Management of Disposal or Destruction of PPE
Disposal and destruction of PPE is carried out if PPE is found to be damaged, cracked or cannot function optimally. PPE that has expired and contains hazardous materials needs to be destroyed and accompanied by a PPE destruction report. If it is known that the PPE is physically torn, water-permeable, broken, cracked, and has broken straps and has been deemed unfit for use, workers should request replacement of the PPE from the authorities. PPE that has been damaged or lost needs to be replaced, this is intended so that workers can work safely. This will make workers feel safe and protected from the risk of accidents and occupational diseases while doing their work.(15).


[bookmark: _Hlk226398570]PPE training
PPE training and monitoring are among the efforts that can be undertaken as a form of occupational safety service. PPE training is implemented to increase worker awareness and insight regarding the importance of using complete PPE. PPE training plays a crucial role in improving workers’ knowledge, awareness, and compliance with proper PPE use. Studies indicate that structured and interactive training methods such as simulations, coaching, and practical sessions are more effective in enhancing skills and safe behavior. Furthermore, the effectiveness of PPE training is strengthened by continuous monitoring and supervision, ensuring sustained compliance and proper implementation in the workplace.(14) (16)
PPE Inspection 
Regulation of the Minister of Manpower No.Per.05/MEN/1996 states that supervision or inspection is intended to ensure that work is carried out in accordance with the available SOP. According to the Decree of the Minister of Health of the Republic of Indonesia Number 1087 of 2010 concerning K3RS Standards, the implementation of supervision of Occupational Health and Safety Standards in Hospitals (K3RS) is divided into two types, namely internal supervision, which is carried out by the direct leadership of the Hospital concerned, and external supervision, which is carried out by the Minister of Health and the local Health Service, in accordance with their respective functions and duties (17). When conducting PPE inspections, a checklist is required to meet the inspection requirements. One aspect that needs to be considered when conducting an inspection is the preparation of an inspection report. If any deviations are found, suggestions, criticism, instructions, or warnings should be provided immediately.
PPE Evaluation and Reporting
[bookmark: _Hlk226398587]Evaluation is an attempt to analyze both the technical and financial features of the item being examined. It acts as a source of insight regarding the success and shortcomings of an endeavor, offering ways to address current issues. Evaluation reports must be prepared effectively, properly compiled, well-structured, and presented with information that is easy to understand, concise, and complete. Reports can be used as a medium to convey messages or information to recipients. PPE management includes reporting and monitoring processes such as damage, availability, usage, and inspection. Workers are required to report damaged PPE, while organizations conduct regular inspections to ensure proper use and maintain effectiveness.(18)(19).

CONCLUSION AND RECOMMENDATIONS
This study shows that the management of personal protective equipment (PPE) for laundry workers in the linen and housekeeping units of hospitals has not been implemented optimally in accordance with the provisions of the Minister of Manpower and Transmigration Regulation Number 8 of 2010. particularly in hazard identification, training, storage, and worker compliance. These gaps may increase workers’ exposure to occupational hazards, health hazard and potentially elevate the risk of occupational accidents and work-related diseases. 
Hospitals are advised to strengthen the implementation of comprehensive PPE management by renewing unusable PPE, improving written SOPs for the use, care, storage, and disposal of PPE, and improving the quality and scope of PPE training for workers. Management can also implement a reward and punishment system as a form of appreciation. Furthermore, more consistent supervision, a structured and more complex recording and reporting system for PPE use in the ICRA document are needed, and the role of the hospital's OHS unit is strengthened to ensure effective PPE management in protecting workers from exposure to hazards in the linen unit is enhanced.

STUDY LIMITATION
This study has several limitations. The research was conducted in only one hospital unit, which may limit the generalizability of the findings to other healthcare settings. In addition, the qualitative design relies on a limited number of informants and subjective perceptions obtained through interviews and observations.
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