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Introduction

Immunisation is a preventive health effort to provide

Abstract

Background: Vaccine quality is strongly influenced by the cold chain application in vaccine
storage and distribution at the Primary Healthcare Centre (PHC). Objective: This study
aimed to describe cold chain management in storing and distributing vaccines at the
Primary Healthcare Centre in the Kupang City area. Method: This study was a cross-
sectional study. The data collection instrument used was a checklist sheet containing 27
vaccine storage parameters and eight vaccine distribution parameters. The research
looked at vaccine storage and distribution. The sample used the entire population, which
included 11 Primary Healthcare Centres in the City of Kupang. Result: It was found that
19 vaccine storage criteria had been implemented in all Primary Healthcare Centres. Eight
storage criteria had not been implemented in all Primary Healthcare Centres.
Furthermore, in the distribution practice category of eight criteria, five of them had been
implemented by all centres, while three criteria had not been met. Practices that need to
be improved were thermometer calibration, availability of storage and distribution
Standard operating procedures (SOPs), validation of delivery equipment, and availability
of storage room air circulation equipment.  Conclusion: The implementation of cold
chain in vaccine storage and distribution practices in 11 sub-district healthcare centres
was not optimal, therefore there is a need for improvement.

Indonesia is one of the countries that conduct
immunisation programmes through vaccination,
providing vaccines, and supporting logistics. However,

specific immunity to a person (Riedman, 2010; WHO,
2015). This method has been shown to be effective in
reducing morbidity and mortality in infants and
toddlers (Shukla & Shah, 2018; Nayir et al., 2020), from
the aspect of financing, it is the most cost-effective
method (Zeng et al., 2019). The quality of immunisation
is determined by the quality of vaccines, including the
classification of cold chain products (WHO, 2002). The
stability of the vaccine is strongly influenced by the
establishment of temperature, so it is necessary to
carry out good monitoring starting from the
manufacturer to the time of use through the
application of a cold chain (WHO, 2011; Ashok et al.,
2017).
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there are still some deficiencies such as the condition
of damaged vaccines (Permatasari, 2018), lack of
facilities and equipment (Lusita, 2019), lack of training
and knowledge of vaccine management officers
(Syakur et al., 2021), and waste management not up to
standard (Setiawan et al., 2021).

The implementation of vaccination in Kupang is still not
running optimally, especially in the achievement of
indicators and vaccine management. In 2020, the UCI
(Universal Child Immunization) achievement indicator
was still less than 80%, and up to 203 cases of hepatitis
B were found even though it was supported by the
availability of vaccines and supporting logistics in all
health centres (Kupang Health Office, 2020). In vaccine
management, there are still shortcomings in the
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availability of storage equipment and temperature
monitoring tools (Sambara et al., 2017). This indicates
that the implementation of the immunisation
programme is not optimal either in the achievement of
indicators and vaccine management in the region.
Therefore, it is necessary to conduct a study to describe
the cold chain management in storing and distributing
vaccines at the Primary Healthcare Centre (PHC) in
Kupang.

Methods
Design

This research is a type of cross-sectional study carried
out from March to April of 2022 in all (11 Public Health
Centres) of Kupang, East Nusa Tenggara, Indonesia,
which  manages vaccines and immunisation
programmes. The variables in this study were vaccine
storage and distribution. Data analysis is descriptive in
the form of frequency distribution and percentage.
Research ethics was issued by the ethics committee of
Citra Bangsa University, Kupang, East Nusa Tenggara
Province (No0.001/ EC/KEPK/FK/2022). The research
implementation permit was issued by the One-Stop
Integrated Service and Investment Services of East
Nusa Tenggara Province (No.070 /624/DPMPTSP
4.3/03/2022).

Assessment

Data collection instruments to describe the cold chain
management using checklist sheets containing 27
parameters, including 19 storage criteria and eight
vaccine distribution criteria made based on the Vaccine
Management Guidelines at Health Service Facilities
2021 issued by the Director General of Pharmaceuticals
and Medical Devices of the Ministry of Health of the
Republic of Indonesia (Ministry of Health, 2021).

The profile of cold chain management application

Results

Table | presents data on the characteristics of 11
healthcare centres and the characteristics of vaccine
managers.

Table I: Demographic characteristics

Criteria N (%)
Age (years old)

30-39 8 (72.72)
40%-50% 2 (18.19)
>50 1 (9.09)
Mean (Age) 38.91 +SD 5.205
Gender

Male 1 (9.09)
Female 10 (90.9)

Type of profession

Midwife 2(18.19)
Nurse 8(72.72)
Public health 1(9.09)

Time worked as a vaccine manager

<5 years 4 (36.36)

25 Years 7 (63.64)
Mean (Time worked as a vaccine manager) 4.82+SD 2.422
Training

Ever 5 (45.45)
Never 6 (54.55)

Table Il presents data related to the level of vaccine
availability and the supporting logic of immunisation, in
which the level of availability is (100%), then the
description of the application of cold chain in vaccine
storage consists of 19 criteria. Eight criteria have not
been implemented properly, while the other 11 criteria
have been carried out properly. In the aspect of vaccine
distribution, namely the delivery of vaccines to
vaccination service locations, the results showed that
of the eight criteria, five criteria had been implemented
in all healthcare centres, whilst three criteria had not.

Table II: Application profile of cold chain in vaccine storage and dispersion in 11 regional health centres in Kupang

city
Criteria N (%)
A. Availability of vaccines and supporting logistics
Vaccines and immunisation programmes 11 (100)
Immunisation supporting logistics 11 (100)
B. Vaccine storage
Vaccine refrigerator availability according to WHO standards 11 (100)
Distance of the refrigerator with wall +15 cm (100%) 11 (100)
Refrigerator not exposed to direct sunlight/dedicated storage room 6 (63.63)
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Criteria N (%)
Availability of air circulation regulator (Exhaust) 5 (45.46)
Vaccine refrigerator using one electrical contact 11 (100)
Vaccine storage at 2-8°C and solvent (Room temperature) 11 (100)
The bottom is not used to store vaccines 11 (100)
Use of cool pack, aluminium/acrylic, or plastic multiplex to maintain temperature stability 11 (100)
The distance between vaccines is at least 1-2 cm 6 (54.54)
Freeze-sensitive vaccine is not placed near the evaporator 8(72.73)
Heat-sensitive vaccine placed near the evaporator 6 (54.55)
Vaccine recording using stock cards 5 (45.46)
Availability of vaccine storage standard operating procedures (SOPs) 5 (45.46)
Availability of emergency SOP (Contingency and emergency plan) 4 (36.36)
SOP routine maintenance of refrigerators/refrigerators 6 (54.54)
Availability of a properly functioning generator set 11 (100)
Temperature monitoring and recording two times a day 11 (100)
Availability of freeze tag in good condition 3 (100)
Thermometer calibration (once a year minimum) 8(72.73)

C. Vaccine distribution
Vaccine use paying attention to FEFO/FIFO 11 (100)
Use attention to Vaccine Vial Monitor (VVM) conditions 11 (100)
Availability of cool box/vaccine carrier 11 (100)
Validated cool box/vaccine carrier 9(81.82)
SOPs related to the use/delivery of vaccines 3(27.27)
Use of temperature monitoring devices at the time of speech 7 (63.64)
Use of a cool pack to maintain temperature stability 11 (100)
Cool/Cold pack is not placed in contact with the vaccine 6 (54.54)

Discussion

Based on the results of this study, several shortcomings
can be identified related to the application of cold chain
both in the storage and distribution of vaccines and
immunisation programmes. Most vaccine managers
have not received training related to cold chains.
According to Yassin and authors (2019), Mohammed
and authors (2021), training will have an effect on the
level of knowledge and quality of cold chain
management. Training frequency and level will have a
positive impact on cold chain application (Yassin et al.,
2019; Mohammed et al., 2021; Feyisa et al., 2022). The
standard of competence of the vaccine manager does
not meet the regulatory requirements (Ministry of
Health RI, 2021), namely a pharmacist. The gap at the
professional level will also have an impact on the level
of knowledge related to vaccine management (Bogale
et al., 2019). The level of knowledge also has a
significant effect on the quality of chain management
implementation (Dairo & Osizimete, 2016; Yassin et al.,
2019). Adjustments to the qualifications and
competencies of those in charge of vaccines can
certainly be considered in the future in order to achieve
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competency and qualification standards stipulated in
regulations (President of the Republic of Indonesia,
2009; Ministry of Health Republic of Indonesia, 2021).
In vaccine storage criteria, eight criteria have not been
applied according to the guidelines in most health
centres, such as the placement of refrigerator vaccines
that are exposed to sunlight. This will certainly directly
impact the vaccine's stability (WHO, 2002; Kumru et al.,
2014). The lack of availability of air circulation
regulators in the refrigerator vaccine storage room will
reduce air circulation in the storage room and impact
the temperature increase in the storage room (CDC &
Ncird, 2022). The storage distance of vaccine
placement is not in accordance with the standard, and
the unavailability of standard procedures in the storage
and emergency plan can reduce the effectiveness of
the application of cold chain and readiness in facing
emergencies (CDC & Ncird, 2022).

Carrying out good stock management through planning
and rotation of vaccine stocks, considering storage
space capacity and vaccine needs can be a solution for
better-structuring vaccine storage in healthcare
facilities (CDC & Ncird, 2022). Regarding the availability
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of procedures, not all puskesmas have implemented
and have working procedures, including storage,
maintenance, and emergency plans. This deficiency can
reduce the effectiveness of implementing cold chain
management and preparedness in dealing with
emergencies (CDC & Ncird, 2022). The application of
work procedures to cold chain management can be
strengthened through supervision programmes in the
form of supervision, and training for each vaccine
officer at the health centre as stated by (Tambunan,
2014), supervision by the health office has been shown
to increase the compliance of vaccine management
officers in implementing cold chain management of
vaccine management in health care facilities in the
Northern Ethiopia region (Gebretnsae et al., 2022). In
the vaccine distribution process, five criteria have been
carried out in most health centers such as the
application of the First Expired, First Out (FEFO)
principle, monitoring VVM conditions, the availability
of a vaccine finder, and validated cool box.
Nevertheless, there are still some shortcomings in the
availability of SOP in vaccine distribution, the
implementation of cool packs, and temperature
monitoring tools during the vaccine distribution
process in several health centers.

The results of this study can certainly be an input for
the local government, that there are still deficiencies in
the practice of implementing cold chain management
in health care facilities, which are not only found in the
lack of availability of supporting facilities for cold chain
management but are also found in the lack of
compliance with the application of cold chain
management in vaccine storage and distribution
practices. Failure to apply cold chain can lead to losses
due to vaccine damage (Rawal & Sagar, 2012; Prisillya
& Pelealu, 2015), this also has an impact on the
decreased quality of immunisation programmes due to
the vaccine potential (Sieng et al., 2018). Research
conducted by Ningtyas & Wibowo, (2015) shows that
vaccine quality is related to the incidence of disease.
Further research is needed on the factors that can
affect the adherence of vaccine officers in the
implementation of cold chain in health service facilities
as input for the local government so that the quality
and grade of vaccines as the key to the success of the
immunisation programme can be maintained.

Conclusion

The implementation of a cold chain in the storage and
distribution of vaccines in 11 healthcare centres in
Kupang was not optimal. Therefore, some
improvements need to be made in several aspects,
including improving the qualification and capacity of
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human resources for vaccine managers, storing
vaccines according to standards, implementation of
Standard Operating Procedures, availability of
guidelines, emergency plan, validation and calibration
of temperature monitoring equipment, management
of vaccine stock control. This is essential for
maintaining the quality of cold chain management.
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