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Vaccine Storage and Management

Minjeong Kim, Suyeon Jeong, KueYoung Lee, Sanggyun Jeong, Joonku Park*

Division of Vaccine Supply, Bureau of Healthcare Safety and Immunization, Korea Disease Contro and Prevention Agency, Cheongju, Korea

ABSTRACT

Proper storage and management of vaccines are crucial to ensure safe and effective vaccination. Vaccines that are stored
outside the recommended temperature range can lose their potency, reducing the efficacy of the vaccines and leading to
wasteful expenditure. Furthermore, mishandling vaccines can lead to inadequate and a low rate of vaccination and potentially
increase the spread of infectious disease. Therefore, for a successful vaccination program, it is imperative to retain the efficacy
vaccines by ensuring their optimal storage from production to inoculation. It is recommended that for better handling of
vaccines, the institutions should designate a responsible individual for daily management and safekeeping of vaccines as per
standardized storage protocols. The use of appropriate storage equipment, regular temperature checks with monitoring devices,
and proper maintenance of the equipment are crucial components of this process. Moreover, managing vaccine expiration dates
is a vital aspect of ensuring safe vaccination. The designated individual should diligently manage the vaccine inventory from
the moment of receipt until its usage or disposal. Moreover, managing vaccine expiration dates is a vital aspect of ensuring safe
vaccination. Further, contingency plans should be prepared and backup storage equipment should be made available for rapid
response during emergency. In this article, we will delve into the principles of vaccine storage and handling that are essential

for safe and effective vaccination.

Key words: Vaccine; Vaccination

*Corresponding author: Joonku Park, Tel: +82-43-719-6810, E-mail: bg2556@korea.kr

Introduction

Vaccines are temperature-sensitive biologics and require
proper storage and management to ensure safe immunization.
Deviations from recommended temperatures can diminish
the effectiveness of the vaccine, reducing the efficacy of im-
munization. Furthermore, mishandled vaccines may need to
be discarded or re-administered, which is costly. Errors in vac-

cine storage and handling can also reduce recipient confidence,

www.phwr.org Vol 16, No 49, 2023

which can lead to lower vaccination rates and eventually, out-
breaks. In essence, the foundation of an immunization project
hinges on the appropriate storage and management of vac-
cines, which must be upheld from the moment it is manufac-
tured until the point of inoculation into the recipient (Figure 1).

When vaccines are produced or imported, they are trans-
ported via a distribution network so that they can reach vac-
cination sites. The cold chain system plays a pivotal role in

maintaining low temperatures from the point of production to
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Key messages
(D What is known previously?

It is important to properly store and manage vaccines for
safe vaccination.

(@ What new information is presented?

The vaccine handling agency guides on how to properly
store the vaccine and explains how to respond quickly in
an emergency.

® What are implications?

Active cooperation from vaccine management personnel
is required for safe and effective vaccination.

the point of use, safeguarding shelf-life until the vaccine can be
used. Therefore, the responsibility of preserving vaccine qual-
ity through meticulous cold chain management falls upon the
manufacturer (importer), the distributor, and the healthcare
provider. Each healthcare provider should be committed to
systematic vaccine management in its respective areas. This ar-
ticle aims to discuss the principles of vaccine storage and man-

agement necessary for safe and effective immunization.

Methods

1. Developing a Vaccine Storage and

Management Plan

Given that any healthcare provider who handles vaccines
must guarantee their appropriate storage and management un-
der routine circumstances, as well as respond effectively in the
event of an emergency, it becomes crucial to ensure that all em-
ployees are well-informed about the relevant procedures. To
achieve this, healthcare providers are encouraged to develop
a vaccine storage and management plan, along with standard
operating procedure (SOP) guidelines. These resources should
be readily accessible to all staff and kept near the vaccine stor-
age equipment.

Routine vaccine management should include procedures
for ordering and receiving vaccines, temperature monitoring,
vaccine storage, and inventory management. It is advisable to
appoint responsible individuals for each of these tasks, main-
tain a checklist outlining the required actions, and consistently
oversee its execution.

Further, it is also necessary to establish an emergency re-
sponse plan, which should include having additional equip-
ment or designating an alternative location for the storage of
vaccines. The plan should include instructions on how to op-

erate power-maintaining equipment, such as a generator or

ah

Vaccine
distribution

-

Vaccine
manufacturing

Figure 1. Cold-chain flowchart
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uninterruptible power supply (UPS), in the event of a power
outage and how to transport vaccines to the appropriate loca-
tion in the event of storage equipment failure, ensuring prompt
and precise resolution of any issues that may arise.

There should be a vaccination officer who would be re-
sponsible for the proper storage and handling of vaccines, and
at least one backup officer in case of absence of the primary of-
ficer. Vaccination officers should conduct training on vaccine
storage and handling to ensure that all individuals working
with vaccines are familiar with the principles of vaccine stor-
age and handling. Therefore, training should include the en-
tire process of ordering, receiving, and managing vaccines, in-
cluding temperature logs, inventory management, and storage
equipment management, and guidance on managing each step.
Training should be conducted on a regular basis and should be
updated with any changes in the storage and handling of vac-
cines, such as when new staff are hired or new vaccines are re-

ceived [1].

2. Receiving Vaccines (Warehousing)
Effective vaccine management begins as soon as vaccines
arrive at the healthcare provider’s facility. Since vaccinations

must be administered in the presence of a vaccination officer,

the vaccination officer must coordinate with the carrier to en-
sure that the vaccine is transported during working hours. In
addition, proactive steps should be taken to ensure immediate
notification to vaccination officers when vaccines arrive. Upon
receiving the vaccines, the packaging and contents of the prod-
uct should first be checked. After ensuring that the products
match the order and that no products are nearing their expira-
tion date, they should immediately be placed in storage equip-
ment that maintains the suitable temperature. In addition,
the vaccination officer (receiver) should check and receive the
shipment certificate of the biological product, keeping it for at
least 2 years. Any temperature deviations during the transport
of vaccines should be checked, and an inventory log should be
maintained for vaccine management. The log should include
the product name, quantity, manufacturer, lot number, and
date of receipt of each vaccine, as well as the amount used and

remaining [2].

3. Vaccine Storage Management (Vaccine
Placement and Sorting, Equipment
Management)

Vaccines are temperature-sensitive biologics; therefore, it

is important to store them within the appropriate temperature

|
|

..ﬂf'

Lt

1
L

1

’ Figure 2. Examples of vaccine refrig-

erators
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range (typically 2-8T, at an average of 5C). Therefore, the use
of a vaccine-specific refrigerator or freezer for vaccine storage
is recommended (Figure 2). While general household refrig-
erators and freezers with separate refrigeration and freezing
compartments can be used, dormitory-style refrigerators (one-
door) with integrated refrigeration and freezing functions can-
not be used for vaccine storage as they may freeze the vaccines.

Vaccine refrigerators and freezers should be equipped with
digital temperature control, automatic temperature recording,
and alarm functions for temperature deviation. If an automat-
ic temperature recorder is not available, a digital temperature
recorder or a regular thermometer may be used. In this case,
vaccine storage equipment temperatures should be checked at
least twice daily (once in the morning and once before or after
the end of the work day). A temperature log should be posted
on the door of the storage unit to record the results.

Even when using a continuous automatic temperature
monitoring device or a refrigerator or freezer with a digital
temperature recorder, manual temperature monitoring should
be conducted at least twice daily to account for possible fail-
ures. Thermometers that measure the temperature of vaccine
storage units should have a verified Certificate of Traceability
and Calibration (CTC), and thermometers in use should be
recalibrated periodically. The vaccine refrigerator or freezer
should also have a powerful fan or multiple vents inside to al-
low air circulation within the refrigerator or freezer so that it
can quickly recover from temperature deviations. Vaccine stor-
age equipment should be installed in a well-ventilated room,
away from windows, with at least 10 cm of space between walls
and at least 2.5 cm to 5.0 cm between the floor and the base of
the vaccine storage equipment, leveled, and securely fastened.

Furthermore, as most vaccine storage equipment works best at
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room temperatures between 20-25T, the room temperature
should be checked before installation. For newly installed or
repaired storage equipment, it is necessary to ensure the tem-
perature is stable for at least 2 days before use. After stabiliz-
ing the internal temperature before storing the vaccines, the
temperature should be measured at several points inside the
device, and vaccines should be stored at a point where the tem-
perature remains stable. If cold or hot spots are identified in a
refrigerator, it should not be used for storing vaccines. When
using a household refrigerator or freezer as a dedicated vaccine
refrigerator or freezer, avoid storing it near the cooling vent
and in areas where it cannot maintain a stable temperature,
such as fruit drawers and door shelves. Storing water bottles at
the bottom of the top shelf or on the door shelf can help main-
tain internal temperatures if the machine door is opened and
closed frequently or in case of a temporary power outage. Items
other than vaccines, including food and beverages, should be
stored in a separate unit from the vaccine storage refrigerator.
Storing food and beverages with the vaccine and opening the
refrigerator door frequently can lead to temperature fluctua-
tions and overexposure to light. Additionally, vaccines should
not be stored with food or beverages to avoid the risk of loss or
contamination. Some vaccine refrigerators or medical refrig-
erators distributed in the Republic of Korea have glass doors.
However, refrigerators with glass doors are not advisable for
storage of live attenuated vaccines such as the chickenpox vac-
cine, measles-mumps-rubella vaccine (MMR), and rotavirus
vaccine to avoid their direct exposure to sunlight. This is im-
portant because exposure to direct sunlight can reduce the titer
of these vaccines.

Vaccines should be stored at the right temperature and

in their original packaging until the time of administration.
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They should also be properly arranged and categorized such
that vaccines of the same type are stored in the same location
as much as possible and vaccines close to the expiration date
are used first. Vaccines and accompanying solvents can be
stored in their original packaging in storage containers, boxes,
etc., with enough space between each container of vaccines
to avoid product mix-ups and allow good internal air circula-
tion. Vaccines and accompanying solvents should be placed
5 to 8 cm away from walls, ceilings, floors, and doors of stor-
age equipment. If other medicines and biological products are
stored in the same storage equipment as vaccines, they should
be clearly labeled and stored in separate containers or bins
from the vaccines. In particular, items that can cause contami-
nation (blood, urine, feces, etc.) should be stored separately un-
der the vaccine storage compartment to prevent leakage.
Containers used for vaccine storage should be clearly la-
beled. Where feasible, color coding can be employed to dis-
tinguish between different vaccine types, age groups, and oth-
er relevant categories. In addition, similar-looking vaccines
(DTaP, Tdap) should be kept as separate as possible, as storing
them close to each other can lead to their potential misidentifi-

cation and thus, inappropriate administration [3].

4. Vaccine Inventory Management

Ordering an excess of vaccines can lead to wastage, as un-
used vaccines may ultimately have to be discarded. Thus, it is
important to keep track of the inventory and order vaccines
appropriately. The vaccine inventory log should be docu-
mented and updated at least weekly. It can be kept next to the
storage equipment so that records can be made every time the
vaccine is used. When recording, it is necessary to check if the

correct number is recorded as well as if the remaining amount

www.phwr.org Vol 16, No 49, 2023

is correct. Not only vaccines but also diluents should be man-
aged separately by checking inventory, usage, and remaining
amounts. To manage vaccine inventory efficiently, vaccines
should be arranged in storage equipment by type, with those
with the earliest expiration dates upfront so that they can be
used first. At least once a week, the vaccination officer should
check the expiration date of the vaccines, place the soon-to-be
expired vaccines in the front for use, and immediately remove
any expired vaccines from the storage equipment to prevent

their usage.

5. Emergency Responses

Vaccine storage is susceptible to unforeseen emergencies,
ranging from equipment failure, power outages, and natural
disasters. To prepare for such emergencies, each healthcare
provider should have a response plan in place and be able to
respond quickly when the situation arises. It is advisable to in-
corporate redundancy in storage equipment or arrange for al-
ternative storage with other healthcare providers (such as hos-
pitals and health centers) in the event of failure of the primary
storage equipment. In situations where securing additional
storage equipment or an alternative storage facility poses chal-
lenges, packaging dishes and portable vaccine refrigerators or
freezers that are suitable for vaccine storage can be an alterna-
tive. With a generator or UPS, the vaccine storage equipment
can be powered to keep vaccines safe during an outage.

In the event of an emergency during vaccine storage, the
vaccination officer should be notified immediately. The vacci-
nation officer should measure the room temperature, the tem-
perature inside the vaccine refrigerator, and record the range
and length of time the vaccine was outside the recommended

temperature. If storage equipment fails and vaccine storage
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is compromised, vaccines should be moved to spare storage
equipment or an alternate storage facility, or if spare equip-
ment is not available, to secondary storage equipment such as
ice packs or coolers. Vaccines that have been out of the recom-
mended temperature should be removed and stored separately
and not used until it is determined whether they can be safely
used, a decision that should be made in consultation with the
vaccine manufacturer. If an anomaly occurs over a weekend
or holiday and the exact time of the temperature deviation is
not known, the refrigerator temperature and time of discov-
ery, the room temperature, and the last checked vaccine refrig-
erator temperature and time should be recorded, followed by
consultation with the vaccine manufacturer to determine the
vaccine’s usability. It is recommended that a digital data logger
(DDL) be used to immediately identify any temperature devia-
tions that occur outside of business hours and that the appro-

priate personnel be alerted immediately.

6. Vaccine Disposal

Opened vaccines, broken vials, and syringes are not return-
able and should not be returned to the manufacturer or distrib-
utor. Vaccines that have expired or are unusable due to tem-
perature deviation or damage must be immediately removed
from storage, stored separately to prevent accidental adminis-
tration, and properly disposed of in accordance with the Waste
Management Act, and other applicable guidelines instead for

better readability and clarity [4].

Conclusion

Vaccines may lose their potency and effectiveness if stored

outside of the recommended temperature range. Proper
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vaccine storage and handling can increase the effectiveness of
immunization. This article outlines the general requirements
for the proper storage and handling of vaccines. More detailed
regulations for vaccine storage and handling can be found in
the “Vaccine Storage and Transport Management Guidelines
(Ministry of Food and Drug Safety)” and the “Vaccine Storage
and Management Guidelines (Korea Disease Control and
Prevention Agency).” In order to uphold vaccine quality and
optimize disease prevention, vaccination officers are urged to
pay heightened attention to vaccine storage and management

practices.
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Results of the Proficiency Test for Diagnostic Testing of
Notifiable Infectious Diseases
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Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

When an infectious disease arises, prompt and accurate identification of the causative pathogen through diagnostic tests
becomes crucial. The Korea Disease Control and Prevention Agency (KDCA) operates a proficiency testing program for
diagnostic tests of notifiable infectious diseases. This program is designed to ensure the accuracy and reliability of national
infectious disease diagnostic tests. Proficiency tests evaluate the ability of participating institutions to conduct inspections
using pre-established inspection criteria and trained inspectors. It also evaluates and verifies the inspection's accuracy using
substances similar to the samples. At the beginning of each year, a proficiency test plan is established for diagnostic tests of
infectious diseases, and evaluations are conducted accordingly. The notifiable infectious disease proficiency test conducted by
the KDCA from April 2022 to the end of February 2023 consisted of a total of 30 programs and included 95 test methods
for 79 infectious diseases. About 910 institutions participated in the evaluation, including 286 public and 630 private medical
institutions. Public institutions operated the majority of the 30 programs. As a result of the proficiency tests, the average pass
rate for all participating institutions was 98.3%. This pass rate was consistent for both public and private institutions, with each
achieving a pass rate of 98.3%. The KDCA plans to continue its efforts to improve the accuracy and reliability of diagnostic
tests by managing the quality of tests for infectious diseases through the operation of a notifiable infectious disease proficiency

test.
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Introduction rapid diagnostic testing in areas experiencing disease out-

breaks. Additionally, KDCA provides training on the latest

The Korea Disease Control and Prevention Agency (KDCA) diagnostic testing methods to public organizations nation-
transfers new diagnostic testing technologies to disease re- wide and ensures continuous management of proficiency tests
sponse centers and local governments to enhance the capa- through reliable assessments. Proficiency tests for notifiable
bilities of disease testing by public organizations and facilitate infectious diseases are conducted as a quality control measure
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Key messages
(D What is known previously?

The Korea Disease Control and Prevention Agency
(KDCA) conducts an annual proficiency test for institu-
tions that conduct infectious disease testing.

(@ What new information is presented?

The proficiency test for diagnostic tests of notifiable in-
fectious diseases, organized by the KDCA was conducted
on 95 test methods for a total of 79 infectious diseases.
There are 286 public institutions and 630 private medi-
cal institutions. The acceptance rate of participating in-
stitutions in the proficiency test is 98.3%.

® What are implications?

The KDCA is improving the accuracy and reliability of
diagnostic tests through its infectious disease diagnostic
testing proficiency test program.

by organizations to ensure the accuracy and reliability of diag-
nostic testing. These assessments help organizations maintain
their testing capabilities by periodically evaluating the accuracy
of their tests. The relevant legal basis for proficiency tests in-
cludes Article 4 of the Infectious Disease Prevention Act [1,2],
Articles 5 and 10 of the Health and Environmental Research
Act [3], “Regulations on Proficiency tests for Infectious
Disease Laboratory Testing” (KDCA Regulation No. 16), and
“Regulations on Evaluation of Infectious Disease Pathogen
Testing Organizations” (KDCA Bulletin 2021-9). Although
proficiency tests are typically conducted every two years, newly
implemented testing methods are evaluated for 2 consecutive
years. This article describes the results of the proficiency tests
conducted by the KDCA for diagnostic tests for infectious dis-

eases from April 2022 to the end of February 2023.

www.phwr.org Vol 16, No 49, 2023

Methods

1. Participating Organizations

Approximately 910 organizations participated in the diag-
nostic proficiency test assessment for infectious diseases con-
ducted by the KDCA. Of these, there are 286 public organiza-
tions, which include disease response centers (6 organizations,
including mobile centers), the Research Institute of Public
Health and Environment (21 organizations, including support
and mobile laboratories), public health centers (235 organiza-
tions), the Armed Forces Medical Institute (2 organizations,
including support and mobile laboratories), Armed Force CBR
Defense Command, and Military Manpower Administration
(10 organizations), the Korean Red Cross Blood Test Center
(4 organizations), and military hospitals (7 organizations).
Approximately 630 private organizations participated in
the assessment, including the Korea Association of Health
Promotion (16 organizations) and various healthcare organi-
zations (up to 611 organizations). The participation rate in a
total of 30 programs was highest for the Research Institute of
Public Health and Environment (29 programs, 96.7%). This
was followed by disease response centers and other public or-
ganizations (6 programs, 20.0%), private organizations (4 pro-
grams, 16.7%), and public health centers (4 programs, 13.3%)
(Table 1).

2. Proficiency Test Targets

Per Article 2 (Definitions) of the Infectious Disease Preven-
tion and Management Act, notifiable infectious diseases are
classified into a total of 89 types (126 subdivided types) from
class 1 to class 4, and the KDCA performs proficiency assess-

ments for each diagnostic test for the notifiable diseases every
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Table 1. Status of institutions participating in Proficiency tests

Public institutions

Private institutions

Part Public health

Regional center for

Public Other

and environment  disease control and  health public . Mgdlgal
o . S Institutions
research institute prevention center instisutions
Number of participating Institutions 21 6 235 24 630
Number of participating Programs 29 6 4 6 4
Number of participating Infectious 66 28 5 11 9
diseases

year. In 2022, a proficiency assessment was conducted on 95
testing methods for 79 out of 126 infectious diseases. These
infectious diseases included 10 out of 17 class 1 infectious dis-
eases (58.8%), 17 out of 23 class 2 infectious diseases (73.9%),
15 out of 26 class 3 infectious diseases (57.7%), and 37 out
of 60 class 4 infectious diseases (including subdivided types,
61.7%). The 95 testing methods assessed included 49 gene de-
tection tests (52%), 22 culture tests (23%), 13 antibody and
antigen detection tests (14.0%), 7 microscopic tests (7.0%),
and 4 other tests, including a test for Tuberculosis (TB) drug

resistance (4.0%).

3. Analysis Method

Proficiency tests were conducted by calculating the test ac-
curacy as the percentage of participating organizations that
achieved proficiency test relative to the total number of organi-
zations participating in each assessment program. Test accura-
cy was calculated for each participating organization, infectious
disease, and testing method. Organizations that participated in
multiple assessments were included in the assessment of each
respective testing item. The proficiency test was primarily de-
termined based on the test results. However, for certain assess-
ment programs, qualitative aspects of test management were
also taken into consideration during the evaluation. These as-

pects include factors such as the use of testing reagents before

1706

their expiration date, periodic calibration of testing equipment,

and the use of control substances.

Results

1. Results of Proficiency Test by Participating

Organization

The average acceptance rate for proficiency tests was 98.3%
(3,336/3,394 organizations). The acceptance rate for public
organizations was 98.3% (2,061/2,097 organizations), and for
private organizations, it was also 98.3% (1,275/1,297 organi-
zations), indicating comparable levels of success between the
two types of organizations (Figure 1).

When further subdivided, the acceptance rate was highest
for public health centers (99.7%, 643/645), followed by the
Research Institute of Public Health and Environment (99.1%,
1,244/1,255), disease response centers (91.3%, 146/160), and
other public organizations (75.7%, 28/37). Other public or-
ganizations had a lower acceptance rate compared to the over-
all acceptance rate of public organizations (98.3%). The main
reason for the lower acceptance rate was that one organiza-
tion failed the proficiency test for five types of gastrointestinal
infection tests, and several other organizations also failed the
malaria proficiency test. For the five types of gastrointestinal

infection tests, the assessment included detailed genotyping in

www.phwr.org Vol 16, No 49, 2023
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Public health and
environment research institute

Regional center for disease
control and prevention

Public health center
Public institute
Private institute

Figure 1. Status of rate by acceptance institution

Il Acceptance rate (%)
I Nonacceptance rate (%)

Public institutions: the Armed Forces Medical Institute, Armed Force CBR Defense Command, Military Manpower Administration, the Korean

Red Cross Blood Test Center, and military hospitals.

addition to qualitative results, which seems to have influenced
the acceptance rate. Additionally, in the case of the malaria
test, which requires a high level of proficiency from the tester,
it was discovered that the two organizations that failed the pro-
ficiency test had not participated in the malaria testing train-
ing in 2022. Consequently, the low proficiency of the testers
is believed to have contributed to the failure of the proficiency
test. Among private organizations, the acceptance rate was the
highest for TB (100.0%, 1/1), Acquired immune deficiency
syndrome (AIDS) (99.2%, 608/611), Coronavirus disease
2019 (COVID-19) (98.8%, 577/584), and 6 types of intesti-
nal parasites (87.5%, 14/16). The overall test accuracy among
private organizations was at or above 98.0%, which is consid-

ered very high.

2. Results of Proficiency Test by Infectious
Disease
All participating organizations accepted the proficiency
test for class 1 infectious diseases with a 100.0% acceptance
rate (66/66). The acceptance rate for class 2 infectious dis-
eases was 99.2% (1,176/1,186), but 10 organizations failed

the proficiency test for measles, mumps, rubella (MMR), and

www.phwr.org Vol 16, No 49, 2023

COVID-19. The pass rate for class 3 infectious diseases was
99.0% (1,298/1,311); however, 13 organizations failed the
proficiency test for malaria, leptospirosis, AIDS, and Q fever.
The pass rate for class 1-3 infectious diseases was high, with
a rate of 298.0%. However, the pass rate for the class 3 infec-
tious diseases that require microscopic confirmation, namely
malaria (confirmation of parasite by microscope, pass rate
84.4%, 27/32) and Q fever (confirmation of antigen by fluo-
rescent microscope, pass rate 77.8%, 14/18), was lower com-
pared to that of other testing methods. The acceptance rate for
class 4 infectious diseases was the lowest at 95.8% (796/831).
For class 4 infectious diseases, 35 organizations failed the pro-
ficiency test for genetic testing for 6 types of intestinal parasite
infections (ascariasis, trichuriasis, enterobiasis, clonorchiasis,
pulmonary paragonimiasis, and intestinal paragonimiasis) and
5 types of gastrointestinal infections (Group A rotavirus infec-
tion, enteric adenovirus infection, astrovirus infection, norovi-

rus infection, sapovirus infection).

3. Results of Proficiency Test by Testing Method
A proficiency test was conducted on 95 testing meth-

ods, with the gene detection test (49 tests) being the most
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commonly used method. The average acceptance rate for gene
detection tests was 98.0% (1,347/1,375). Some organizations
failed the proficiency test for gene detection tests for MMR,
COVID-19; leptospirosis; hand, foot, mouth disease; 5 types of
gastrointestinal infections; and enteroviral infection. The sec-
ond most common method assessed was the culture test (22
tests), and all participating organizations met the proficiency
standards. Thirteen antigen/antibody detection tests were as-
sessed, and the acceptance rate was 99.0% (1,246/1,259).
Some organizations failed the proficiency test for antibody tests
for certain infectious diseases, such as AIDS and Q fever. The
testing method with the lowest acceptance rate was the micro-
scopic test, which had an acceptance rate of 87.9% (123/140).
The microscopic test was assessed for 7 infectious diseases, and
at least one organization failed the proficiency test for all 7 in-
fectious diseases. A pass rate of 100.0% was achieved for four
other testing methods, including the smear and resistance tests
used for diagnosing TB. Overall, the testing accuracy was high
for most diagnostic tests, with a proficiency test rate of 298.0%.
However, other organizations failed the proficiency test for mi-
croscopic analysis in all programs, resulting in a lower accep-
tance rate compared to other tests. Microscopic examination
involves visually differentiating and determining the causative
pathogen, and the results greatly depend on the proficiency of

the examiner.

4. Results of Proficiency Test by Year

The efficacy and effectiveness of control measures were
evaluated by assessing the acceptance rates for three diseases
(COVID-19, malaria, and AIDS) included in the proficiency
tests over the past 3 years. The acceptance rates for COVID-19
were 92.4% in 2020, 99.1% in 2021, and 98.9% in 2022. The

1708

acceptance rates of malaria were 53.3% in 2020, 81.8% in
2021, and 84.4% in 2022. The acceptance rates for AIDS were
98.0% in 2020, 98.2% in 2021, and 100.0% in 2022, indicat-
ing a progressive increase in acceptance rate over time (Figure

2).

Conclusion

Proficiency tests objectively verify the reliability of tests
by evaluating the testing capabilities of organizations. Addi-
tionally, proficiency tests play an important role in quality con-
trol, as any deficiencies in the testing process identified dur-
ing the assessment can be rectified to ensure high-quality tests.
In this report, we analyzed the results of the proficiency test
conducted by the KDCA to assess the quality of infectious dis-
ease testing organizations in the Republic of Korea. The aver-
age acceptance rate among the participating organizations was

98.3%, indicating a high level of overall testing competence.
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Figure 2. Status of acceptance rates for infectious disease
operated 3 consecutive years
COVID-19=Coronavirus disease 2019; AIDS=Acquired immune

deficiency syndrome.
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However, the acceptance rate for microscopic examinations
among the participating organizations was relatively lower
at 87.9%, highlighting the need for improvement in quality
management for this specific testing method. Microscopic ex-
aminations are less influenced by equipment, facilities, and re-
agents, but they heavily rely on the expertise of the personnel
conducting the tests. Therefore, proactive efforts to enhance
the proficiency of testing personnel, such as providing train-
ing for new recruits and conducting regular internal quality
control, are crucial within testing organizations. Additionally,
the organization responsible for conducting proficiency tests
should provide a variety of specialized training opportunities
to testing personnel in order to enhance their testing compe-
tence. Post-assessment actions are equally important for main-
taining the quality of tests. The KDCA identifies the causes of
failure for organizations that did not accept the proficiency
test and provides re-education and re-assessment to ensure
that their testing quality reaches an acceptable level. In fact,
the 58 organizations that initially did not meet the proficiency
standards were evaluated to identify the reasons for their sub-
standard testing. These organizations ultimately achieved a
100.0% acceptance rate through follow-up measures, includ-
ing education and re-assessment, highlighting the importance
of follow-up measures in managing testing quality. Finally, to
maintain consistent test quality, it is essential to standardize
the protocol and maintain the necessary testing environment.
Factors such as using reagents before their expiration date and
regularly calibrating equipment must be managed systemati-
cally, as they can directly impact test results. The analysis of the
causes for the failures in proficiency tests among the participat-
ing organizations revealed that some organizations had inad-

equate equipment and reagent management. These instances

www.phwr.org Vol 16, No 49, 2023

were communicated to the respective institutions, and they
were instructed and encouraged to enhance their internal qual-
ity control by conducting in-house laboratory inspections.
Additionally, for COVID-19 testing, which is widely conduct-
ed in private healthcare organizations, the KDCA conducted
on-site inspections for some organizations that did not accept
the proficiency test and provided guidance to improve the ac-
curacy of testing methods.

Moving forward, the KDCA will continue to conduct pro-
ficiency tests to enhance the accuracy and reliability of diag-
nostic tests for infectious diseases. Through these assessments,
the KDCA will encourage testing organizations to rectify any
inadequacies to ensure the high quality of diagnostic tests for

infectious diseases.
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QuickStats

Trends in the Prevalence of Anemia, 2012-2021

The age-standardized prevalence of anemia among Korean adults =10 years in 2021 was more than four times higher in

women (13.6%) than in men (3.1%), and it remained from 2020 (Figure 1). The prevalence of anemia was the highest among

men an

d women aged >70 years (Figure 2).
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Trends in the prevalence of anemia, 2012-2021
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Figure 2. Prevalence of anemia by age group, 2021

*Prevalence of anemia: proportion of people aged =10 years who currently have anemia (based on hemoglobin level").
THemoglobin level of <11.5 g/dL in 10-11 years, <12.0 g/dL in 12-14 years, <12.0 g/dL in non-pregnant women aged >15 years, <11.0 g/dL
in pregnant women, and <13.0 g/dL in men.

* Age-standardized prevalence was calculated using the 2005 population projections for Korea.

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
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Trends in the Prevalance Gap of Perceived Depressive Symptoms
between Cities or Provinces, during 2013-2022

In 2022, the age-standardized rate of perceived depressive symptoms among individuals aged =19 years was the lowest in
Sejong-si (4.1%) and the highest in Incheon (8.0%). The prevalance gap of perceived depressive symptoms between the highest
and lowest rates increased from 3.8%p in 2021 to 3.9%p in 2022 (Figure 1).
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Figure 1. Trends in the prevalance gap of perceived depressive symptoms between cities or provinces, 2013-2022
*The prevalence of perceived depressive symptoms: the percentage of individuals (aged =19 years) who experienced such extreme sorrow or
despair to the extent of withdrawing from daily life for 2 weeks.

Prevalence rates in Figure 1 were age-standardized using the 2005 projected population.

Source: Korea Community Health at a Glance 2022: Korea Community Health Survey (KCHS), http://chs.kdca.go.kr/

Reported by: Division of Chronic Disease Control, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and
Prevention Agency
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