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	Vaccination is one of the most effective public health interventions for preventing vaccine-preventable diseases; however, vaccine effectiveness depends greatly on maintaining proper cold-chain management from storage to administration. Inadequate vaccine storage conditions may reduce vaccine potency and compromise immunization programs. This study aimed to evaluate the suitability of vaccine cold-chain storage management at the Ciracas Community Health Center based on the Guidelines for Vaccine Management in Health Care Facilities. This research employed a qualitative descriptive method through direct observation and evaluation using an observation checklist instrument. Data were collected by assessing vaccine storage facilities, infrastructure, storage conditions, temperature monitoring, vaccine arrangement, maintenance practices, and supporting management systems. The results showed that vaccine storage management at the Ciracas Community Health Center achieved a conformity score of 73%, categorized as “fairly good.” Several components met the required standards, including temperature monitoring, the availability of trained vaccine management personnel, stock rotation using the First-Expiry, First-Out (FEFO) system, and routine maintenance activities. However, several deficiencies were identified, including the absence of a dedicated freezer, inadequate air circulation, improper separation of expired vaccines, insufficient refrigerator spacing, and suboptimal vaccine arrangement. In conclusion, vaccine storage practices at the Ciracas Community Health Center were generally acceptable but still required continuous improvement to ensure vaccine quality, safety, and effectiveness. Strengthening infrastructure, improving storage procedures, and conducting periodic evaluations are recommended to optimize cold-chain management.


[bookmark: _1fob9te][bookmark: _Toc185448027][bookmark: _Toc185451505]
INTRODUCTION
[bookmark: _4d34og8]Bacterial and viral infections are major causes of diseases affecting humans. Viruses can replicate within host cells and may evade detection by the immune system (Cumming & Peters, 2024; Finlay & McFadden, 2006; Lian et al., 2022; Marrack & Kappler, 1994; Mayo-Muñoz et al., 2024; Mertowska et al., 2023; Verhoef et al., 2019). Diseases caused by viral infections can be prevented through vaccination programs that stimulate immunity against specific pathogens (Pasaribu et al., 2025). Efforts to establish immunity through immunization have been implemented in Indonesia for many years. The immunization program is one of the strategies to prevent diseases, disabilities, and deaths caused by vaccine-preventable diseases among children and adults. It is also one of the priority programs of the Ministry of Health and represents a tangible commitment by the government to achieve the Sustainable Development Goals (SDGs) (Faatih et al., 2023)
Disease prevention through immunization depends on maintaining good vaccine quality. However, vaccines are highly sensitive biological products that may lose potency if they are not stored and managed properly. Vaccine storage aims to preserve vaccine quality, maintain potency, prevent wastage, and avoid physical damage (Ayowole et al., 2025; Kumar et al., 2022; Scott et al., 2025; Singh & Syed, 2026). Vaccine storage at community health centers is considered one of the most vulnerable stages of the cold chain due to potential challenges such as unstable electricity supply, power outages, or limited electrical capacity. Therefore, the vaccine supply process from distribution to administration must be carefully managed and maintained according to established standards (Safitri et al., 2023).
Throughout the process of vaccine distribution to healthcare facilities, maintaining vaccine quality according to standards until the point of use is a primary concern (Farah, 2023; Sajjadi et al., 2024; Scott et al., 2025; Yan, 2024). However, in practice, various vaccine-related problems may occur, including damaged, expired, or counterfeit vaccines. These issues may result from several factors, such as inappropriate storage temperatures, inadequate handling procedures, or vaccine distribution chains that do not comply with established requirements. Such problems can only be minimized when vaccine managers and program officers possess adequate knowledge and skills regarding proper vaccine management practices (Farah, 2023).
The novelty of this research lies in its facility-specific and operationally comprehensive evaluation of vaccine cold-chain storage at the Ciracas Community Health Center using assessment criteria derived from the Indonesian Ministry of Health’s Guidelines for Vaccine Management in Health Care Facilities. Rather than focusing solely on refrigerator temperature or vaccine availability, this study examines interconnected components of storage performance, including facilities and infrastructure, cold-chain equipment, storage room conditions, refrigerator placement, vaccine arrangement, temperature monitoring, stock rotation, expired vaccine segregation, maintenance practices, electrical support, and other routine storage procedures. This integrated approach provides a more comprehensive assessment by identifying not only whether vaccine storage practices meet general standards but also which operational components comply with requirements and which aspects require improvement. Accordingly, this study contributes empirical evidence from an urban primary healthcare setting and provides a practical basis for developing targeted corrective actions to strengthen cold-chain reliability and vaccine quality assurance.
[bookmark: _Toc185448055][bookmark: _Toc185451533]Based on these considerations, this study aimed to determine the level of conformity of vaccine storage practices at the Ciracas Community Health Center with the Guidelines for Vaccine Management in Health Care Facilities, as formulated in the original research objective. Specifically, the study evaluated whether available facilities, infrastructure, storage conditions, refrigerator management, temperature-monitoring procedures, vaccine arrangement, stock management, maintenance practices, and supporting systems met the applicable standards. Academically, this study contributes to empirical evidence regarding vaccine cold-chain management at the primary healthcare level and provides a contextual reference for future research on vaccine storage quality. Practically, the findings may assist pharmacists, immunization officers, Community Health Center managers, and health authorities in identifying priority areas for improvement, strengthening standard operating procedures, enhancing preventive maintenance and monitoring systems, and reducing avoidable risks to vaccine quality. Ultimately, improved vaccine-storage management can support the broader goal of ensuring that vaccines provided through Indonesia’s immunization program remain safe, potent, effective, and capable of delivering the intended protection to the population.

METHOD
[bookmark: _3l18frh][bookmark: _Toc185448056][bookmark: _Toc185451534]Types of Research
This study uses a qualitative descriptive method through data collection which is carried out by observation and evaluation through direct observation.
[bookmark: _206ipza][bookmark: _Toc185448057][bookmark: _Toc185451535]Research Location and Time
The location of the research was conducted at the Ciracas Health Center, Ciracas Health Center located at Jalan H. Baping No. 7 RT. 07/RW. 6, Susukan, East Jakarta City, Special Capital Region of Jakarta, Postal Code 13750. This research was conducted in December 2024.
[bookmark: _4k668n3][bookmark: _Toc185448058][bookmark: _Toc185451536]Research Instruments
Using an observation sheet (checklist) based on the provisions of the Guidelines for Vaccine Management in Health Service Facilities
[bookmark: _2zbgiuw][bookmark: _Toc185448059][bookmark: _Toc185451537]Types and Methods of Data Collection
The types of data taken are primary data and secondary data.
Primary data is obtained from direct observation of the research object. Secondary data is through direct interviews with the officer in charge of the vaccine warehouse.
How to Collect Observational Data
Data collection was carried out during and after the Field Work Practice. The researcher makes direct observations or observations on the data collection process.
Observation is carried out by filling out the research observation sheet.
The data that has been obtained is then analyzed.
[bookmark: _1egqt2p][bookmark: _Toc185448060][bookmark: _Toc185451538]Research Instruments
Data collection was obtained through observation using an  observation checklist  table to determine whether the storage of vaccines at the Ciracas Health Center is in accordance with the Guidelines for Vaccine Management in Health Service Facilities.
[bookmark: _3ygebqi][bookmark: _Toc185448061][bookmark: _Toc185451539]Data Analysis
The observation results data that have been obtained are presented in the form of a checklist  table and analyzed observationally
Then it is calculated according to the formula:
 x 100%
The assessment criteria are as follows:
Very good		= 	76% S.D. 100%
Pretty Good	 	= 	61% n.d. 75%
Less 			= 	Less than 60%
Making conclusions and suggestions.




[bookmark: _2dlolyb][bookmark: _Toc185448062][bookmark: _Toc185451540]Research Time Schedule

[bookmark: _Toc185454198]Table 1. Research Stages of Evaluation of Storage of Vaccine Cold Chain Products at Ciracas Health Center
	Stages
	Time
	Activities

	Preparation
	01 October 2024
	Literature Review

	Implementation
	December 19, 2024
	Research at Ciracas Health Center and Data Collection

	Solution
	December 23, 2024
	Data Analysis and Report Preparation


[bookmark: _sqyw64][bookmark: _Toc185448063][bookmark: _Toc185451541]
RESULTS AND DISCUSSION
This study was conducted at the Ciracas Health Center with the aim of evaluating vaccine storage at the Ciracas Health Center. The author conducted a research by observation or direct observation on the vaccine storage process and obtained the following results:
[bookmark: _Toc185454207][bookmark: _Toc186041967]
Table 2 Suitability of Facilities and Infrastructure
	 
	No.
	Criteria
	Observation Results

	
	
	
	Conform
	Inappropriate

	Advice and Infrastructure
	1.1
	There is a refrigerator
	✓
	 

	
	1.2
	There is a freezer
	 
	✓

	
	1.3
	There are vaccine carriers
	✓
	 

	
	1.4
	There is a voltage stabilizer
	✓
	 

	
	1.5
	There are temperature monitoring devices such as thermometers, thermographs, freezing temperature monitors, continuous temperature monitoring/recording devices and alarms or digital temperature monitoring devices
	✓
	 

	
	1.6
	Is there a daily, weekly, and monthly storage maintenance record card?
	✓
	 

	
	1.7
	There is a fire extinguisher (light fire extinguisher)
	✓
	 

	
	1.8
	The room has enough air cycle
	 
	✓

	
	1.9
	There is a vaccine temperature monitoring record card
	✓
	

	
	1.10
	There are generators for emergencies such as power outages
	✓
	 

	
	1.11
	Expired vaccines are separated in refrigerated storage units.
	 
	✓

	
	1.12
	Expired vaccines labeled do not use
	✓
	 

	
	1.13
	Each 1 unit of refrigerator or freezer uses only 1 electrical outlet
	 
	✓



From the results of direct observation that has been carried out, there are four units of refrigerators used for vaccine storage. Each refrigerator is named with a different number to make it easier to identify and use (Dometic 1/2/3/4). There is no freezer in the storage warehouse so vaccines such as OVP are also stored and placed in the refrigerator. OPVs are supposed to be stored in the freezer because they require freezing temperatures to maintain their stability. The freezer is only available for storing coolpack in the refrigerator. Heat-sensitive vaccines such as BCG and MR can still be stored in the refrigerator. For vaccine distribution, there are many vaccine carriers equipped with cool packs and temperature monitors. This cool pack functions as a cold temperature holder during the transportation process to the doctor's practice location or other health facility. To support the stability of electrical power, there are four units of voltage stabilizers. In addition, each refrigerator is also equipped with temperature monitoring devices, both digital and analog, to ensure that the storage temperature remains within the recommended limits. Vaccine storage maintenance record cards are also available to record the condition and maintenance history of the refrigerator. The security of the storage room is strengthened by the presence of a light fire extinguisher (fire extinguisher) placed outdoors. This allows the fire extinguisher to be used immediately in the event of a fire due to an electrical short circuit, so that the risk of storage temperature disturbances can be minimized. However, there are problems with the air circulation of the vaccine storage warehouse. The air cycle is less than optimal because the roof ceiling is leaking and the air conditioner (AC) is in a damaged condition. Vaccine temperature monitoring is carried out routinely every morning and evening and the results are recorded on the daily temperature record sheet. In anticipation of a power outage, there is an outdoor generator set that is ready to be used as a backup resource. Expired vaccines were also found stored with other vaccines. This has the potential to cause vaccine incorrect retrieval during distribution. Although expired vaccines have been labeled "Do Not Use", these storage practices need to be improved so that expired vaccines are physically separated from vaccines that can still be used. In addition, there are still obstacles in the electricity system. Refrigerators use sockets that are joined together, so if the outlet is damaged, two refrigerators can be affected at once. This can affect the storage temperature of the vaccine and risk damaging the quality of the vaccine.

[bookmark: _Toc186041968]Table 3. Suitability of Vaccine Storage
	 
	No.
	Criteria
	Observation Results

	
	
	
	Conform
	Inappropriate

	Storage
	2.1
	There are vaccine management officers
	✓
	 

	
	2.2
	Is the temperature of the vaccine always monitored and recorded on the temperature card located adjacent to the vaccine storage?
	✓
	 

	
	2.3
	The minimum distance between the refrigerator and the back wall is ±10 to 15 cm or until the refrigerator door opens
	 
	✓

	
	2.4
	The placement distance of the refrigerator with the rest of the refrigerator is about ±15 cm
	✓
	 

	
	2.5
	Refrigerator not exposed to direct sunlight
	✓
	 

	
	2.6
	The placement of the vaccine box has a minimum distance of 1-2 cm
	 
	✓

	
	2.7
	Vaccine solvents have been stored at room temperature or 2-8°C and avoided direct sunlight
	✓
	 

	
	2.8
	The temperature of the refrigerator is already in the range of 2-8°C
	✓
	 

	
	2.9
	Freeze-sensitive vaccines such as (TT, DT, Hep B, DPTHB, DPT-HB-Hib, Td, IPV) are placed not attached to the refrigerator wall
	✓
	 

	
	2.10
	Heat-sensitive vaccines  such as OVP, BCG, and MR are placed attached to the refrigerator wall
	✓
	 

	
	2.11
	There is a coolpack at the bottom of the refrigerator	Comment by Author: If for example the refrigerator does not need a coolpack, does it still have to have a cool pack at the bottom?
	 
	✓

	
	2.12
	There are no frosts, if there is or is it not more than 0.5 cm
	✓
	 

	
	2.13
	No liquid at the bottom of the refrigerator
	 
	✓

	
	2.14
	Has the rotation of stock vaccine expenditure been adjusted to the conditions of the vvm and the expiration date of the vaccine (FEFO)?
	✓
	 

	
	2.15
	Daily, weekly, and monthly maintenance is carried out on the vaccine storage 
	✓
	 

	
	2.16
	The plug is in a tight condition, does not sag and there are no signs of charred marks
	✓
	 

	
	2.17
	Vaccine Storage Room is Protected from Dust and Dirt
	✓
	 



The vaccine storage warehouse is managed by a pharmacist who has attended special training. Vaccine storage temperatures are routinely recorded daily on the vaccine temperature card to ensure conditions are up to standard. From the observations, the distance between the refrigerator and the wall of the room is only about 7 cm, so it does not meet the minimum standards. However, the distance between refrigerators has been appropriate, which is more than 30 cm, exceeding the minimum limit set, which is 15 cm. The refrigerator is placed in a room with a thatched roof, so no direct exposure to sunlight can affect the storage temperature. The placement of vaccine boxes still needs improvement because many are close to each other or even attached to each other. The vaccine solvent is stored in a special display cabinet at the appropriate room temperature to maintain its quality. The temperature of the refrigerator is in the ideal range, which is 2-8°C.  The placement of the vaccine in the refrigerator is in accordance with the properties of the vaccine. Freezer sensitive vaccines such as Hepatitis B, DPT-HB-Hib, TD, DT, HPV, IPV, PCV, and Rotavirus are placed in the center of the refrigerator. Meanwhile, the heat-sensitive vaccine is placed at the bottom of the refrigerator. However, there is no cool pack at the bottom of the refrigerator to maintain temperature stability, so this aspect needs to be improved by adding a cool pack at the bottom. The refrigerator is in excellent condition, without any ice flowers because daily maintenance is carried out consistently by the officers. However, liquids were found at the bottom of some refrigerators that should be disposed of immediately to maintain cleanliness and prevent contamination. Vaccine stock management is carried out with the FEFO (First Expired, First Out) system and regular monitoring of Vaccine Vial Monitor (VVM) to maintain the quality of the vaccine so that it remains suitable for use. Daily, weekly, and monthly maintenance records are performed regularly, and the results are recorded on the daily maintenance log sheet. The refrigerator plug is in good condition, not sagging, and shows no signs of burning. If a loose plug is found, immediate repair is carried out by tightening it using a screwdriver. Observation of signs of damage to the plug, such as discoloration or scorched marks, is carried out periodically. If damage is found, the plug will be replaced with a new one immediately. In addition, the room is also always cleaned during maintenance, so that no dust or dirt is found in the cold chain equipment.
[bookmark: _Toc185454208][bookmark: _Toc186041969]
Table 4. Percentage Suitability of Research Results
	Acquisition Score
	Maximum Score
	Percentage %
	Categories

	22
	30
	73%
	Pretty Good



[bookmark: _1rvwp1q][bookmark: _Toc185448064][bookmark: _Toc185451542]Table 4 is the result of calculations based on observation data collected directly in the field and illustrates the actual conditions. Based on the results of the calculation carried out, which is 22: 30 x 100% = 73%, it can be categorized as Quite Good for the storage of vaccines in the Ciracas Health Center.

CONCLUSION
[bookmark: _Toc185448067][bookmark: _Toc185451545]Based on the evaluation results of vaccine cold-chain storage at the Ciracas Community Health Center, it can be concluded that overall vaccine storage management has met most of the requirements outlined in the Guidelines for Vaccine Management in Health Care Facilities. The assessment obtained a conformity score of 73%, categorized as “fairly good,” indicating that the facility has implemented several appropriate practices, including routine temperature monitoring, the availability of vaccine management personnel, the use of temperature-monitoring devices, implementation of the First-Expiry, First-Out (FEFO) system, and regular maintenance activities. However, several aspects still require improvement, including the absence of a dedicated freezer for vaccines requiring frozen storage conditions, inadequate air circulation in the storage room, improper segregation of expired vaccines from usable vaccines, insufficient distance between refrigerators and walls, suboptimal vaccine arrangement, and the presence of liquid accumulation in refrigerator compartments. These findings indicate that although vaccine storage conditions are generally acceptable, continuous improvement is required to ensure optimal vaccine quality, safety, and effectiveness throughout the cold-chain process.
Future research should conduct broader evaluations involving multiple Community Health Centers to obtain a more comprehensive understanding of vaccine cold-chain management conditions across different healthcare settings. Further studies may incorporate quantitative temperature-monitoring data using electronic data loggers, assessments of healthcare workers’ knowledge and compliance, analyses of factors influencing cold-chain performance, and evaluations of the relationship between storage practices and vaccine potency or immunization outcomes. In addition, intervention-based research is needed to examine the effectiveness of improvement strategies, such as training programs, infrastructure upgrades, digital monitoring systems, and strengthened standard operating procedures. These approaches are expected to provide stronger evidence for developing more effective vaccine-management policies and supporting sustainable improvements in immunization service quality.

REFERENCES
Astuti, D., Wigati, A., & Mundriyastutik, Y. (2023). Factors related to the availability of storage and management of basic immunization vaccines in children. Jurnal Ilmu Keperawatan dan Kebidanan, 14(1), 38–48.
Ayowole, D. J., Adebajo, G. O., Lasisi, T. O., & Bakai, J. G. (2025). Effects of climate change on vaccine storage and cold chain logistics: A qualitative study in Ogun State, Nigeria. BMJ Global Health, 10(7), e018990.
Cumming, E., & Peters, C. (2024). Immune response to infection. Anaesthesia & Intensive Care Medicine, 25(6), 439–443.
Faatih, M., Yuniar, Y., Prihatini, N., & Susyanty, A. L. (2023). Evaluation of COVID-19 vaccine management in Indonesian health facilities: A nationwide cross-sectional study. 1st International Conference for Health Research–BRIN (ICHR 2022), 621–629.
Farah, A. A. (2023). Factors influencing utilization of full immunization services among children aged 12 months in Mandera County, Kenya. University of Rwanda.
Finlay, B. B., & McFadden, G. (2006). Anti-immunology: Evasion of the host immune system by bacterial and viral pathogens. Cell, 124(4), 767–782.
Kumar, R., Srivastava, V., Baindara, P., & Ahmad, A. (2022). Thermostable vaccines: An innovative concept in vaccine development. Expert Review of Vaccines, 21(6), 811–824.
Lian, S., Liu, J., Wu, Y., Xia, P., & Zhu, G. (2022). Bacterial and viral co-infection in the intestine: Competition scenario and their effect on host immunity. International Journal of Molecular Sciences, 23(4), 2311.
Marrack, P., & Kappler, J. (1994). Subversion of the immune system by pathogens. Cell, 76(2), 323–332.
Mayo-Muñoz, D., Pinilla-Redondo, R., Camara-Wilpert, S., Birkholz, N., & Fineran, P. C. (2024). Inhibitors of bacterial immune systems: Discovery, mechanisms and applications. Nature Reviews Genetics, 25(4), 237–254.
Mertowska, P., Smolak, K., Mertowski, S., & Grywalska, E. (2023). Immunomodulatory role of interferons in viral and bacterial infections. International Journal of Molecular Sciences, 24(12), 10115.
Ministry of Health of the Republic of Indonesia. (2021). Guidelines for vaccine management in health care facilities. Ministry of Health of the Republic of Indonesia.
Minister of Health of the Republic of Indonesia. (2017). Regulation of the Minister of Health of the Republic of Indonesia Number 12 of 2017. Ministry of Health of the Republic of Indonesia.
Minister of Health of the Republic of Indonesia. (2019). Regulation of the Minister of Health of the Republic of Indonesia Number 43 of 2019. Ministry of Health of the Republic of Indonesia.
Paluseri, A., Mufliha, A. N. N., Hendrarti, W., Lukman, M., & Guntur, M. (2024). Evaluation of vaccine storage at the Maros Regency Health Center, South Sulawesi. Media Pharma, 20(1), 30–36.
Pasaribu, H. G., Uly, N., Al-Maidin, A. R. M., & Zamli, Z. (2025). Evaluation of logistics management for basic immunization vaccines at the pharmaceutical installation, South Sorong District Health Office, Southwest Papua. Healthy Tadulako Journal (Jurnal Kesehatan Tadulako), 11(1), 88–96.
Safitri, S. N., Setyorini, R. H., & Fajri, M. A. (2023). Evaluasi penyimpanan vaksin di Puskesmas Kabupaten Bantul. Media Publikasi Promosi Kesehatan Indonesia (MPPKI), 6(12), 2488–2492.
Sajjadi, N. C., Brady, R., Jungbäck, C., Mallet, L., Milne, C., Prior, S., Pulle, G., Rigsby, P., Schofield, T., & Siggers, R. (2024). Maintaining the quality of vaccines through the use of standards: Current challenges and future opportunities. Biologicals, 86, 101756.
Scott, G. Y., Aborode, A. T., Adesola, R. O., Khan, M., Elebesunu, E. E., Oluwaseun, A. A., Ahmad, M., Nibokun, E. O., Kwaku, S. D., & Bakre, A. A. (2025). Enhancing vaccine quality and accessibility: Strategies for efficient storage and distribution in resource-constrained environment. Outbreak Management and Response, 1(1), 2443439.
Singh, S., & Syed, S. (2026). Mapping cold-chain waste in immunization programmes across waste streams, policy coverage, and operational management.
Verhoef, J., van Kessel, K., & Snippe, H. (2019). Immune response in human pathology: Infections caused by bacteria, viruses, fungi, and parasites. In Nijkamp and Parnham’s principles of immunopharmacology (pp. 165–178). Springer.
Yan, Z. (2024). Impact of vaccine quality monitoring and management on vaccination improvement.
Yulia, M., Luthfi, F., & Armal, K. (2023). Profile of COVID-19 vaccine storage in all Bukittinggi City health centers. J Pharmacipoeia, 2(1), 41–53.




2
4665
image1.png
O Journal of Social
@ Research




