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Original Article

Study of Infectious Disease Response Capabilities of Metropolitan
Area Local Governments Following the
Coronavirus Disease 2019 Pandemic

Junseock Son' @, Jae-Hyun Park? @, Jong-Ho Park®@, Sungnam Kim' @, Kyungwon Hwang"*

'Division of Infectious Disease Control and Response, Capital Regional Center for Disease Control and Prevention, Korea Disease Control
and Prevention Agency, Seoul, Korea, “Department of Social and Preventive Medicine, Sungkyunkwan University School of Medicine,
Suwon, Korea, *Department of Health and Medical Information, Daegu University, Gyeongsan, Korea

ABSTRACT

Objectives: This study was conducted to investigate the current status of infectious disease response personnel and organizations in
local governments within the Seoul metropolitan area (Seoul, Gyeonggi, Incheon, and Gangwon). This survey was designed to foster
development of infectious disease prevention and management plans and to strengthen response capabilities. Herein, we present
the results of a survey on infectious disease response capabilities at local government levels including city, county, and district levels
within the metropolitan area, that are facing unique administrative and physical challenges following the coronavirus disease 2019
pandemic.

Methods: We conducted a survey using 42 detailed indicators and targeting infectious disease response personnel belonging to
infectious disease response units in city, county, and district governments to investigate their infectious disease response capacities.
Results: Infectious disease management in local governments within the metropolitan area operates under a “team” structure,
subordinate to “department” in over 50% of cases. More than 50% of the infectious disease response department staff were either full-
time or dedicated. Significant differences were identified between the local governments within the region regarding the composition
of city, county, and district infectious disease patient transfer councils and the proportions of professional civil servants and
physicians responding to infectious diseases.

Conclusions: Local government infectious disease team leaders are expected to play significant roles in maintaining and managing
infectious disease response capabilities. Furthermore, policies are required to reduce the differences between regions, local
governments within a region, and indicators with high coefficients of variation. Ongoing investigations into infectious disease

response capabilities are necessary. The data reported herein can serve as a foundation for policy development.

Key words: COVID-19; Infectious disease response capacity; Basic local governments in the metropolitan area
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Key messages
(D What is known previously?

We conducted a survey to investigate the status of in-
fectious disease outbreaks and infectious disease re-
sponse personnel in metropolitan and provincial gov-
ernments before and after the coronavirus disease 2019
(COVID-19) pandemic.

(@ What new information is presented?

We analyzed the detailed status of infectious disease re-
sponse capabilities within city, county, and district gov-
ernments in the Seoul metropolitan area following the
COVID-19 pandemic. Infectious disease management
within these local governments was structured as “teams”
within “departments” in over 50% of cases, with over
50% of infectious disease response departments com-
prised of full-time or dedicated personnel.

(® What are the implications?

In the metropolitan area, responses to infectious diseas-
es at city, county, and district levels is centered around
team leaders rather than department heads (section
heads), and the number of full-time or dedicated per-
sonnel within infectious disease teams is higher than the
number of full-time personnel in public health centers,
indicating that efforts have been made to improve infec-
tious disease response capabilities in each local govern-
ment since the COVID-19 pandemic.

Introduction

Since 2000, a series of outbreaks of novel and re-emerg-
ing infectious diseases—including coronavirus disease 2019
(COVID-19), Middle East respiratory syndrome, and avian
influenza infections in humans—have underscored the critical
importance of preparedness for and response to infectious dis-
ease threats. In response, systematic approaches for investigat-

ing, analyzing, and evaluating risk factors for infectious disease

www.phwr.org Vol 19, No 4, 2026

outbreaks, as well as for designing preparedness and response
measures to prevent disease spread, have been developed [1-
9]. It is now imperative to engage in sustained, systematic dis-
course on strategies for maintaining and strengthening existing
infectious disease management capacities.

Infectious disease control may be broadly categorized into
three phases: prevention prior to an outbreak, mitigation of
transmission following an outbreak, and response during active
spread. Each phase entails distinct vulnerabilities and requires
tailored countermeasures. A systematic, phased approach is
therefore essential to establish preventive and preparedness
measures in advance and to enable rapid and effective response
to infectious disease emergencies, thereby facilitating early
resolution of crisis situations. Accordingly, numerous stud-
ies have examined preparedness and response strategies to in-
fectious diseases across specific fields. During the COVID-19
pandemic in particular, research has focused on identifying
factors and indicators influencing the emergence and subse-
quent spread of infectious diseases. Several studies have pre-
sented macroeconomic indicators that reflect the socioeco-
nomic dimensions of the pandemic [1,2]. Other investigations
have examined the status of local government personnel re-
sponsible for infectious disease response under the exceptional
conditions of the COVID-19 crisis, with particular emphasis
on the following: infectious disease response teams, personnel
assigned to nationally notifiable infectious diseases, and work-
force capacity for managing such diseases [3]. Moreover, foun-
dational requirements for infectious disease management are
essential for mounting effective initial responses during and af-
ter outbreaks. The COVID-19 pandemic has brought renewed
attention to the necessity of robust preparedness and response

systems, which continue to undergo refinement. Key efforts
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span multiple domains, including revision of legal frameworks
to establish clear statutory authority; development of infectious
disease information systems to support real-time surveillance,
investigation, and analysis; implementation of epidemiological
investigator systems to secure skilled response personnel; ex-
pansion of capacity-building training programs and response
frameworks; strengthening governance mechanisms to en-
hance coordination between central and local governments;
and advancing the development and supply of therapeutics and
vaccines to prevent outbreaks and mitigate transmission.

Against this backdrop, the Capital Regional Center for
Disease Control and Prevention initiated a study entitled
“Development infectious disease copping strategy of capital
area through hazard profiling” [4]. In this study, we aimed
to identify ongoing management needs and areas for im-
provement in infectious disease response capacity within
the metropolitan region, in anticipation of future outbreaks.
Vulnerability to infectious diseases was assessed across the
metropolitan area—comprising Seoul, Incheon, Gyeonggi, and
Gangwon—as well as at the provincial, city, and county/district
levels, with particular attention to vulnerability and response
capabilities. Disparities in infectious disease response resources
and capabilities were systematically analyzed, and the findings
informed the development of tailored prevention and response
strategies to serve as a foundation for policy formulation. This
study presents the findings of a post-COVID-19 survey evalu-
ating the infectious disease response capabilities of basic local
governments within the metropolitan area.

It should also be noted that this paper was prepared based
on a report [4] from the “Development infectious disease cop-

ping strategy of capital area through hazard profiling.”

202

Methods

1. Survey Overview and Content

To assess infectious disease response capabilities in the
metropolitan area, this survey employed indicators reflecting
transmission control and medical response capabilities applied
during large-scale infectious disease emergencies, such as the
COVID-19 pandemic. Infectious disease response capacity
was evaluated across multiple domains, including the availabil-
ity and competencies of response personnel, the effectiveness
of interagency coordination within the affected area, and the
adequacy of secured response resources, such as quarantine-
related supplies. Based on these domains, a set of evaluation
indicators was developed through expert advisory focus group
interviews, and clear operational definitions were established
for each indicator. Consequently, 10 categories covering areas
such as infectious disease response personnel, epidemiologi-
cal investigators, education and training, consultative bodies,
response plan formulation, quarantine supplies, and migrant
management were identified, encompassing 42 specific indica-
tor items. Data collection was subsequently conducted using a
structured questionnaire administered in an Excel-based sur-

vey format (Supplementary File; available online).

1) Operational definitions
(1) Infectious disease response personnel
The term “(number of) infectious disease response person-
nel” refers to all regular and non-regular employees actively en-
gaged in infectious disease-related duties at city, county, or dis-
trict offices and public health centers, including branch offices
and health clinics. Regular employees comprise public officials,

including both general and specialized term-based positions.
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Non-regular employees include part-time and temporary pub-
lic officials, public service and fixed-term workers, partici-
pants in public work programs, short-term workers, and pub-
lic health doctors. Health institution personnel encompassed
within this definition include directors of public health cen-
ters, branch offices, and clinics; physicians; dentists; doctors of
Korean medicine; pharmacists; nurses; nutritionists; health ed-
ucators; medical technicians; nursing assistants; administrative
staff; public health officers; and skilled workers. The infectious
disease response department is used as an umbrella term en-
compassing the Infectious Disease Response Center, Infectious
Disease Response Division, and Infectious Disease Response
Team. The scope of infectious disease response work includes
the management of nationally notifiable infectious diseases, as
well as preparedness and response activities related to infec-
tious disease emergencies. Personnel who occasionally perform
duties unrelated to infectious disease control were excluded
from the category of personnel dedicated to infectious disease
response. A minimum service requirement of 2 years was ap-
plied by summing the duration of current and previous infec-
tious disease response assignments in cases where personnel
had transferred between departments. This requirement ap-

plied to physicians, dentists, and doctors of Korean medicine.

(2) Epidemiological investigator
The term “epidemiological investigator” refers to both cer-
tified and probationary individuals formally appointed to the
role of epidemiological investigator. The classification of regu-
lar and non-regular employees follows the same definitions ap-
plied to infectious disease response personnel. Epidemiological
investigator mentoring denotes a structured one-on-one sys-

tem in which certified epidemiological investigators or more

www.phwr.org Vol 19, No 4, 2026

experienced senior investigators are paired with trainees or
junior investigators to supervise their work and support the
development of professional competencies. The survey as-
sessed whether opportunities to strengthen the capacities of
epidemiological investigators were provided on a regular and
continuous basis through education, mentoring, consultation,
and advisory activities during epidemiological investigations.
In particular, it examined whether trainees and certified inves-
tigators, or senior and junior investigators, jointly participated
in field site assessments and practical training activities, such
as data analysis, to enhance their investigative skills. The term
“epidemiological investigator mentoring for infectious disease
response personnel” refers to the arrangement in which at least
one epidemiological investigator from the infectious disease
response department provides education, guidance, mentor-
ing, and consultation, as needed, to other infectious disease
response personnel. This support aims to enable personnel to
acquire the knowledge and skills required for effective infec-
tious disease response. Emphasis was placed on the capacity
of epidemiological investigators—by virtue of their special-
ized expertise and experience exceeding that of other response
personnel—to provide appropriate intervention or assistance
upon request in their respective areas of specialization. The
term “statistical analysis and academic support for epidemio-
logical investigators” refers to whether the organization allo-
cates funds from its own budget to procure statistical software
and to support academic activities, including expenses related
to English-language editing and publication fees, necessary for
statistical analysis, report preparation, and scholarly output by
epidemiological investigators. Notably, even if such support
is currently not provided in practice, the item was marked as

“Yes” if the relevant allocation is reflected in the organizational
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budget.

(3) Education, consultative bodies, and related
components

In the education-related survey items, the term “comple-
tion” refers to the successful conclusion of training courses
designated for each rank and position by the Korea Disease
Control and Prevention Agency. The number of training ses-
sions for infectious disease response personnel assigned to in-
fectious disease response departments at infection-vulnerable
facilities denotes the frequency, within the past year, of infec-
tious disease response-related training provided to infection
control personnel at facilities vulnerable to disease transmis-
sion, including nursing homes, long-term care hospitals, men-
tal health promotion facilities, facilities for persons with disabil-
ities, and other similar institutions. Disease information moni-
tor registration and annual training refer to both the registra-
tion of disease information monitors at infection-risk facilities,
such as hospitals, clinics, schools, industrial facilities, cafeterias,
social welfare facilities, kindergartens, and daycare centers, and
the provision of at least one training session per year. Training
may be delivered in person, remotely, or through recorded
video lectures and guideline-based instruction. Training con-
tent includes dissemination of infectious disease prevention
and management guidelines, reporting procedures following
the diagnosis of infectious disease cases, and reporting of infec-
tious disease occurrence and prevalence status. Only training
sessions conducted through in-person live instruction, live re-
mote (video-based) instruction, or recorded video training and
guidance were included.

For items related to consultative bodies, cases corre-

sponding to any one of the four defined types of city/county/

204

district-level infectious disease response local government—
medical consultative bodies were marked as “Yes.” These four
types comprise the following: (1) the basic model (city/county/
district government and local medical association, composed
of the director responsible for infectious disease response and
the local medical association); (2) the expert advisory model
(city/county/district government, local medical association,
and advisory group, utilizing networks including regional in-
fectious disease management support teams); (3) the emergen-
cy and medical response model (city/county/district govern-
ment, local medical association, and emergency center, includ-
ing emergency transport systems involving emergency centers
and fire headquarters); and (4) the integrated model (city/
county/district government, local medical association, advisory
group, and emergency center, reflecting integrated participa-
tion at both local and regional levels). The consultative body
for infection-vulnerable facilities refers to a forum in which in-
fectious disease response personnel responsible for managing
infections at facilities vulnerable to disease transmission, such
as long-term care facilities, long-term care hospitals, mental
health promotion facilities, and facilities for persons with dis-
abilities, participate to discuss infection prevention and control.
Exceptional cases in which an infectious disease response local
government-medical advisory body had already been estab-
lished, and in which infectious disease response personnel en-
gaged in infection control at infection-vulnerable facilities par-
ticipated jointly, were also recognized as consultative bodies for
infection-vulnerable facilities. However, it was stipulated that
infection control officers from major infection-vulnerable fa-
cilities within the relevant city or province must participate and
that key facility-related infection control issues be addressed.

Infectious disease crisis management countermeasures
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were considered to be established only if all of the following
components were included: clearly defined roles of respond-
ing agencies during an infectious disease disaster; the structure
of the decision-making system, mobilization mechanisms and
an inventory of facilities and personnel; measures for secur-
ing medical and quarantine supplies; training plans tailored to
different disaster and crisis scenarios; and measures to protect
populations vulnerable to infection.

The establishment of communication channels for immi-
grants refers to the development and operational use of net-
works involving human resources, foreign resident support
centers, or private organizations capable of facilitating com-
munication with immigrants from various countries. This in-
cludes securing a registry of foreign resident support centers or
private organizations that can provide communication support
through bilingual personnel and foreign residents of diverse
nationalities, and the ability to mobilize these resources when
needed. The number of languages used for foreign-language
notices refers to the number of languages in which infectious
disease-related notices, educational materials, and other docu-
ments are prepared and disseminated, corresponding to the
principal nationalities of foreign residents within the local gov-

ernment’s jurisdiction.

2. Participants, Methods, and Survey Period
Official survey request letters were distributed to all 95 lo-
cal governments within the Seoul metropolitan region—com-
prising Seoul (n=25), Gyeonggi Province (n=42), Incheon
(n=10), and Gangwon Province (n=18)—including the public
health centers of each city, county, and district. The survey was
administered by the designated responsible official in each ju-

risdiction and targeted infectious disease response personnel

www.phwr.org Vol 19, No 4, 2026

working within infectious disease response departments (cen-
ters, divisions, and teams). Respondents included individuals
holding key roles such as center directors, branch directors, de-
partment heads, section chiefs, team leaders, and operational
staff. Each local government compiled its responses and sub-
mitted the finalized survey results. The online survey was con-
ducted over a 3-week period, from September 26 to October
14, 2024. Responses were received from all targeted local gov-
ernments, yielding a response rate of 100% across the Seoul

metropolitan region.

3. Statistical Analysis

Relative evaluation indicators are expressed as mean values
for each city, county, and district within the Seoul metropoli-
tan region and subsequently grouped by metropolitan city or
province (Seoul, Incheon, Gyeonggi, and Gangwon). The coef-
ficient of variation was calculated both at the metropolitan city/
province level and for individual cities, counties, and districts
within each jurisdiction to assess variability. For personnel-
related indicators, values were standardized as the number of
personnel per 10,000 registered residents, calculated as: (num-
ber of personnel [persons]x10,000)/(registered population
[persons] of respective local government). For absolute evalu-
ation indicators, predefined benchmark criteria were estab-
lished. The number of local governments meeting each crite-
rion within a given region was then calculated and expressed as
a percentage of the total number of local governments in that
region. Compliance with each criterion was coded dichoto-

mously (1=criterion met; O=criterion not met).
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Results

1. Personnel

During the survey period (September 26 to October 14,
2024), the mean number of public health center personnel per
10,000 population across the Seoul metropolitan region was
11.5. By region, the corresponding figures were 26.1, 18.5, 7.0,
and 0.2 for Gangwon Province, Incheon, Seoul, and Gyeonggi
Province, respectively (Table 1) [4]. Because infectious disease
outbreaks often require rapid activation of emergency pro-
tocols, particularly during the initial response phase, the ef-
ficiency of response operations is strongly influenced by the
availability of regular or dedicated personnel. Accordingly, the
survey assessed the proportion of regular and dedicated staff
within the infectious disease response departments (centers,
divisions, and teams) of public health centers and local gov-
ernments. Incheon recorded the highest proportion of regular
public officials among infectious disease response personnel in
public health centers, at 81.7%. Among personnel working in
infectious disease response departments at the city, county, and
district government levels, the proportion of staff dedicated
exclusively to infectious disease response was highest in Seoul
(69.5%) and lowest in Gangwon (52.4%). Within the Seoul
metropolitan region, Seoul also exhibited higher proportions of
personnel with over 2 years of experience in infectious disease-
related work (15.2%), fixed-term or specialized civil servants
(16.2%), and physicians (7.4%) compared with other regions.
In contrast, Gangwon Province had relatively higher numbers
of dedicated pest control personnel and temporary staff at the
city, county, and district levels, with both categories recorded

at 0.6 personnel per 10,000 residents.

208

2. Epidemiological Investigator

The survey assessing the status of epidemiological inves-
tigators across cities, counties, and districts, as well as public
health centers, within the Seoul metropolitan region, revealed
substantial interjurisdictional disparities across key indicators
(Table 2) [4]. The number of epidemiological investigators
per 10,000 population was highest among personnel assigned
to health centers in Gangwon Province (0.32) and lowest in
Incheon (0.03).

At the city, county, and district government levels,
Gangwon recorded the lowest proportion of personnel dedi-
cated exclusively to epidemiological investigation (16.7%) and
the lowest proportion of investigators with >2 years of service
(25.9%). In contrast, the proportions were highest in Seoul,
at 70.0% and 80.7%, respectively. These findings suggest that
Gangwon relies heavily on investigators who have been recent-
ly appointed as regular employees, whereas Seoul maintains a
workforce characterized by a higher concentration of dedicated
epidemiological investigators with longer service duration.

Overall, the establishment of mentoring systems and the
allocation of budgets for academic support to strengthen the
competencies of epidemiological investigators were limited
across local governments within the Seoul metropolitan region.
Although Seoul and Gyeonggi Province demonstrated com-
paratively higher levels of mentoring system implementation
and academic support, Gangwon Province showed marked de-
ficiencies in both epidemiological investigator mentoring and

the provision of budgetary resources for scholarly activities.
3. Education, Consultative Bodies, and Related

Components

Across cities, counties, and districts within the Seoul
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metropolitan region, training-related indicators for infectious
disease response personnel generally demonstrated low com-
pletion rates, with the notable exception of the field epidemiol-
ogy training program (FETP) completion rate among public
health center team leaders responsible for infectious diseases
(Table 3) [4]. The FETP showed a comparatively higher com-
pletion rate than other training measures, with a regional aver-
age of 37.3%. In contrast, completion rates were low for train-
ing indicators targeting public health center directors; center,
division, and section chiefs at grade 5 or higher with infectious
disease-related responsibilities; infectious disease response
personnel in public health center infectious disease response
departments (FETP); and reserve disease control personnel
among all public health center staff, at 13.5%, 14.0%, and 4.0%,
respectively.

Regarding the establishment and operation of regional
consultative bodies for infectious disease response in cities,
counties, and districts within the Seoul metropolitan region,
Incheon achieved full compliance (100%) in the formation
of local government-medical consultative bodies. Seoul dem-
onstrated relatively higher compliance in the establishment of
consultative bodies for infection-vulnerable facilities (44%),
while Gyeonggi Province showed comparatively higher com-
pliance in the formation of patient transport consultative bod-
ies (12%). Incheon also satisfied all six requirements specified
in the indicators for the establishment and operationaliza-
tion of infectious disease crisis management countermeasures.
Regarding management and utilization of quarantine supplies,
the indicator for assessing the monitoring and management of
quantities and expiration dates was the only measure to achieve
a 100% compliance rate across all regions. However, improve-

ments were identified in storage-related indicators, particularly

www.phwr.org Vol 19, No 4, 2026

those concerning adherence to guidelines for appropriate stor-
age locations and recommended temperature and humidity
conditions. With regard to infection control measures for mi-
grants, Incheon recorded a 20% compliance rate in the estab-
lishment of communication channels for migrant populations.
With respect to the availability of multilingual guidance mate-
rials, Seoul demonstrated the lowest level of utilization, with an

average of 0.2 foreign languages used.

Discussion

This policy research project assessed the infectious disease
response capabilities of all local governments within the Seoul
metropolitan region. The organizational structures for infec-
tious disease response varied across jurisdictions. At the met-
ropolitan city and provincial levels, infectious disease-related
functions were generally organized at the “division” level with-
in health- and welfare-related bureaus. In contrast, at the city,
county, and district levels, infectious disease prevention, re-
sponse, and management activities were primarily implement-
ed at the “division” and “team” levels, largely reflecting the or-
ganizational structures of public health centers. In Gangwon
Province, only 7% of local governments met the prerequisite
of establishing either an infectious disease response “center”
or “division” within their public health centers. With respect
to human resources, more than 50% of infectious disease re-
sponse personnel at the local government level, including epi-
demiological investigators, were regular or dedicated staff.
Although the number of regular term-based or specialized pub-
lic officials, particularly epidemiological investigators, appeared
insufficient at the city, county, and district (public health cen-

ter) levels, this shortfall was partially mitigated through support
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and coordination at the metropolitan city level. These findings
underscore the need for a comprehensive review and care-
ful interpretation of policy research results. Overall, the results
suggest that infectious disease response systems have under-
gone organizational restructuring accompanied by qualitative
improvements in response capacity. However, the focus of this
study was exclusively on infectious disease response capabili-
ties at the city, county, district, and public health center levels
and did not present results from surveys conducted at the met-
ropolitan city or provincial levels.

During this research project, a comprehensive set of indi-
cators was developed to measure infectious disease response
capacity, drawing on field conditions and existing data sources.
Using these indicators, the status of infectious disease response
capacity at both the provincial and city/county/district levels—
the front lines of infectious disease control—was assessed, and
the relative strengths and weaknesses of individual local gov-
ernments were identified. Nonetheless, substantial standard
variability was observed not only across indicators and regions
but also among cities, counties, and districts within the same
region, limiting the generalizability of the findings. This het-
erogeneity may be attributable to intra-regional differences,
including geographic characteristics, population density, ad-
ministrative capacity, and operational practices. In addition,
infectious disease response departments within public health
centers encompass infectious disease response centers, divi-
sions, and teams; however, most are organized at the team
level. Accordingly, the results should be interpreted with cau-
tion. Given the diversity and complexity of infectious disease-
related tasks and classifications, further caution is also warrant-
ed when interpreting survey results related to “infectious dis-

ease response departments” and “infectious disease response

www.phwr.org Vol 19, No 4, 2026

personnel” [3].

Due to space constraints, only a subset of the findings from
this policy research project could be presented in this study.
Nonetheless, the project is remarkable as it identified metropol-
itan-level indicators associated with infectious disease response
capacity in the post-COVID-19 context and provided sys-
tematic, region-wide survey results. Despite some limitations
related to data generation, statistical methods, and the consis-
tency of notation, the findings offer valuable baseline data that
can inform efforts to strengthen regional public health systems.
Future research is expected to further refine crisis response in-
dicators that incorporate considerations of governance and
sustainability, thereby enhancing preparedness for emerging

and re-emerging infectious disease threats.
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