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Epidemiological Characteristics of Cases and Deaths of
Vibrio vulnificus Sepsis, 2023

Seon Kyeong Park, So Yeon Park, Jisu Won, Hyungjun Kim, Sungchan Yang, Jin Seon Yang*

Division of Infectious Disease Control, Bureau of Infectious Disease Policy, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Vibrio vulnificus sepsis is acute septicemia caused by V. vulnificus and it is a class 3 infectious disease designated under the
Infectious Disease Control and Prevention Act. The mean number of cases over the years 2018 to 2022, in the Republic of
Korea, was 51.4, with a fatality rate of 38.6%. In 2023, there were 69 patients with V. vulnificus sepsis (patients or probable
patients) and 27 deaths, with a fatality rate of 39.1%. In 2023, the number of patients increased approximately 1.3 times
compared to the mean of the previous five years, and 91.3% of the reported cases were concentrated in August, September,
and October. Based on an analysis of epidemiological survey reports, the main presumed infection route for confirmed patients
was seafood consumption. It was the most common (42 [61.8%]) and there were also five (7.4%) cases presumed to have been
infected after wounded skin was exposed to seawater. Additionally, 92.6% of the deceased had underlying diseases, such as
liver disease, diabetes, and alcoholism. The number of patients with V. vulnificus sepsis in 2023 increased by approximately
1.5 times compared to the previous year, but the demographic and epidemiological characteristics of the confirmed patients
were similar to those previously reported. The results of an annual surveillance project, including patient epidemiological
characteristics and infection route analysis, is expected to serve as a basis for the prevention and management of V. vulnificus

sepsis in the future.
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*Corresponding author: Jin Seon Yang, Tel: +82-43-719-7140, E-mail: jsyang99@korea.kr

Introduction

Vibrio vulnificus sepsis is a disease caused by V. vulnifi-
cus that can progress to sepsis, and it is designated as a class
3 infectious disease subject to comprehensive surveillance
in the Republic of Korea (ROK) [1]. As a halophilic bacteri-
um, V. vulnificus primarily inhabits various marine environ-

ments such as seawater, estuaries, and tidal flats owing to its
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requirement for appropriate salinity. It proliferates when the
seawater temperature is above 18C. The main routes of infec-
tion for V. vulnificus sepsis include the consumption of raw or
undercooked contaminated seafood or contact of open wounds
on the skin with contaminated seawater. It is known that per-
son-to-person transmission of V. vulnificus does not occur.
Individuals with underlying conditions such as chronic liver

disease, diabetes, alcoholism, and immunodeficiency disorders
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Key messages
(D What is known previously?

Vibrio vulnificus sepsis mainly occurs during the sum-
mer and has a high fatality rate of approximately 40%.
The main routes of infection include consumption of
contaminated seafood or shellfish and exposure of skin
wounds to seawater.

(@ What new information is presented?

In 2023, the incidence of V. vulnificus sepsis increased
significantly, with a notable occurrence during August,
September, and October, comprising approximately
91.3% of cases.

® What are implications?

While V. vulnificus sepsis is known to occur predomi-
nantly during summer. A trend towards prolonged epi-
demic periods was observed. Therefore, it is crucial to
avoid consumption of contaminated seafood and shell-
fish, particularly people with underlying diseases, such as
liver disease, diabetes and alcoholism.

are at higher risk of V. vulnificus infection [1-4]. Therefore,
in this study, we aimed to analyze the epidemiological charac-
teristics of confirmed cases of and deaths due to V. vulnificus
sepsis in the ROK in 2023. Through this analysis, we sought to
identify changes in infection routes and risk factors of V. vulni-
ficus sepsis, with the goal of using this information as evidence
for future prevention and management strategies for V. vulni-

ficus sepsis.

Methods

1. Participants
The demographic characteristics of 69 patients (includ-

ing 68 confirmed patients and 1 suspected patient) with V.

www.phwr.org Vol 17, No 17, 2024

vulnificus sepsis reported in the Disease and Health Integrated
Management System (https://is.kdca.go.kr/) in 2023 were ana-
lyzed. The epidemiological characteristic analysis was conduct-
ed for the 68 patients with confirmed disease among them.
Regarding the cases of death, the analysis was conducted for 27
individuals classified as having died due to V. vulnificus sepsis
according to epidemiological investigations and the judgment
of attending physicians from among the deaths reported in the

Disease and Health Integrated Management System.

2. Data Collection and Analysis

The data on patients in 2023 were collected through the
epidemiological survey registered in the Disease and Health
Integrated Management System, and those on the annual inci-
dence trend were collected from the Infectious Disease Portal.

The information collected was analyzed using Microsoft Excel

2016.

Results

1. Incidence Characteristics

In 2023, there were 68 confirmed cases and 1 suspected
case of V. vulnificus sepsis, showing an approximately 1.3-
fold increase when compared with the 5-year average of 51.4
cases from 2018 to 2022. The analysis of incidence by month
in 2023 revealed that from January to August, the incidence
was 0.8 times lower than the average for the previous 5 years.
However, the incidences in September and October were 1.6
and 2.7 times higher than the average for the previous 5 years.
Compared with the previous 5-year period during which
43.6% of cases were reported from September to October,

there was an increase in 2023, with 69.1% of cases reported
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Figure 1. Number of reported cases with Vibrio vulnificus
sepsis by month, 2023
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Figure 2. Number of reported cases with Vibrio vulnificus
sepsis by age, 2023

during the corresponding period (Figure 1).

In 2023, the average age of the patients with V. vulnificus
sepsis was 00.0 years (range, 33-92 years), which was higher
than the average for the previous 5-year period (62.1 years).
Compared with the previous 5-year average, in 2023, there
was a 1.1-, 1.4-, and 1.7-fold increase in the incidence of V.
vulnificus sepsis in the age groups of 50-59, 60-69, and =70
years, respectively; additionally, the incidence was the highest
in the age group of 270 years, followed by the age groups of
60-69 and 50-59 years (Figure 2). In terms of the sex of the
individuals affected in 2023, there were 52 male and 17 fe-
male patients, with the incidence in the former group being 3.1
times that in the latter group. Further, in 2023, there was a 1.3-

and 1.5-fold increase in the incidence among male and female
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Figure 3. Regional crude incidence rate of Vibrio vulniticus
sepsis per 100,000 population by patientby registrated
address

patients, respectively, compared with the corresponding aver-
ages in the previous 5-year period (Figure 2).

In terms of residence areas, the number of cases of V. vul-
nificus sepsis was the highest in Jeollanam-do (13 cases), fol-
lowed by Seoul and Gyeongsangnam-do (9 cases each) and
Incheon (8 cases). The incidence rate per 100,000 population
nationwide was 0.13 cases, while by region, Jeollanam-do had
the highest incidence rate (0.71), followed by Gyeongsangnam-
do and Incheon (0.27 each) and Chungcheongnam-do (0.24;

Figure 3).

2. Analysis of Epidemiological Characteristics

The main symptoms of V. vulnificus sepsis were fever (43
cases, 63.2%), followed by myalgia (20 cases, 29.4%), skin
symptoms (19 cases, 27.9%), and shock (17 cases, 25.0%).
The most common presumptive route of infection among
confirmed patients was seafood consumption (42 patients,
61.8%). Thirty-six affected individuals (52.9%) were con-
firmed to have consumed raw seafood, with raw fish being the

most common cause (27 cases, 39.7%). Five patients (7.4%)
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were presumed to have been infected by contact with seawa-
ter through wounds: one was found to be a person with an al-
lergic skin disease who was exposed to seawater and four were
found to have been exposed to seawater through wounds dur-
ing work (e.g., fishing). Among the patients, there were 21
cases in which the presumptive source of infection could not
be identified during the epidemiological investigation owing
to death or loss of consciousness. Among the confirmed pa-
tients, 53 (77.9%) were confirmed to have underlying medical
conditions. Liver disease was the most prevalent comorbidity,
observed in 33 patients (48.5%), followed by diabetes, alcohol

dependence, and kidney disease (Table 1).

3. Analysis of Death Characteristics
Among the confirmed cases of V. vulnificus sepsis in 2023,
a total of 27 deaths were attributed to V. vulnificus sepsis,

based on epidemiological investigations and the judgment of

Table 1. Epidemiological characteristics of the confrimed
cases of the Vibrio vulnificus sepsis

Classification Confirmed cases

Clinical symptoms and signs

Sub total 68*Y
Fever 43 (63.2)
Myalgia 20 (29.4)
Skin lesion (papule, ulcer, bullae) 19 (27.9)
Shock 17 (25.0)
Diarrhoea 14 (20.6)
Watery diarrhoea 11 (16.2)
Bloody diarrhoea 1(1.5)
Cellulitis 14 (20.6)
Stomach pain 14 (20.6)
Nausea 11 (16.2)
Vomiting 11 (16.2)
Headache 6(8.8)
Others (chilling, mental 24 (35.3)

deterioration, edema, etc.)

attending physicians, resulting in a fatality rate of 39.1%. The
distribution of the deaths by sex and age is shown in Table 2. In
male patients, there were 23 deaths, approximately 5.8 times
higher than that among female patients. With regard to age, 8,

7, and 7 of the patients who died were in their 50s, 60s, and

Table 1. Continued
Classification Confirmed cases
Known exposures to infection
Sub total 68”
Consuming sea food (raw food) 36 (52.9)
Fish 27 (39.7)
Crab 2(2.9
Shrimp 6(8.8)
Oyster 1(1.5)
Consuming sea food (cooked food) 6 (8.8)
Fish 3 (4.4)
Shrimp 2(2.9)
Other types of shellfish 1(1.5)
Exposure to the seawater through 5(7.4)
skin lesion
Unknown” 21 (30.9)
Underlying disease
Sub total 68
Liver disease 33 (48.5)
Liver cirrhosis 24 (35.3)
Alcoholic liver disease 12 (17.6)
Hepatitis B 6(8.8)
Hepatitis C 1(1.5)
Otbher liver disease 3 (4.4)
Diabetes 13 (19.1)
Hypertension 3(4.4)
Other cancer 6(8.8)
Any types of hematological disease 4 (5.9)
Any types of renal disorder 9(13.2)
Alcholism 10 (14.7)
Skin injury 6(8.8)
No underlying disease 13 (19.1)
Unknown underlying disease 229
Unit: person (%). “Multiple responses were allowed. ”Including 2
cases in which the pattern of diarrhea could not be confirmed due
to patient loss of consciouness or death. “Unable to confirm due
to patient loss of consciouness or death.

www.phwr.org Vol 17, No 17, 2024
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Table 2. Demographic characteristics of the deaths of the
Vibrio vulnificus sepsis
Classification Deaths (n=27)

Sex

Male 23 (85.2)

Female 4 (14.8)
Age (yr)

30-39 2 (7.4)

40-49 3(11.1)

50-59 8 (29.6)

60-69 7 (25.9)

>70 7 (25.9)
Confirmed month

June 1(.7)

July 2(7.4)

August 5 (18.5)

September 11 (40.7)

October 8 (29.6)
Unit: person (%).

>70 years, respectively. The main symptoms of the deceased
were fever (14 patients), shock (12 patients), and muscle pain
(10 patients). Of those who died, 25 (92.6%) had underlying
conditions and two had no confirmed underlying health con-
ditions. Among the underlying diseases, liver disease, includ-
ing hepatitis B, alcoholic hepatitis, and cirrhosis, was the most
common (18 patients, 72.0%), followed by diabetes and alco-
holism in 6 patients each (24.0%). The most common routes
of infection among the deceased were seafood consumption (15
cases, 55.6%), followed by raw food consumption (11 cases,
40.7%) and fish consumption (8 cases, 29.6%). There were
11 cases of death in which the presumptive routes of infection

could not be determined (Table 3).

Discussion

This report presents the results of an analysis of the epide-

miological characteristics of confirmed cases of and deaths due
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Table 3. Epidemiological characteristics of the deaths of the
Vibrio vulnificus sepsis
Classification Deaths
Clinical symptoms and signs
Sub total 27
Fever 14 (51.9)
Shock 12 (44.4)
Myalgia 10 (37.0)
Skin lesion (papule, ulcer, bullae) 8 (29.6)
Stomach pain 6(22.2)
Diarrhoea 5 (18.5)
Watery diarrhoea 4 (14.8)
Vomiting 5 (18.5)
Cellulitis 4 (14.8)
Nausea 3(11.1)
Headache 2(7.4)
Others (mental deterioration, edema, etc.) 14 (51.9)
Known exposures to infection
Sub total 27
Consuming sea food (raw food) 11 (40.7)
Fish 8(29.6)
Crab 1(3.7)
Other types of shellfish 2 (7.4)
Consuming sea food (cooked food) 4 (14.8)
Fish 3(11.1)
Other types of shellfish 1.7
Exposure to the seawater through skin lesion 1 (3.7)
Unknown” 11 (40.7)
Underlying disease
Sub total 2579
Liver disease 18 (72.0)
Alcoholic liver disease 11 (44.0)
Liver cirrhosis 12 (48.0)
Hepatitis B 4 (16.0)
Hepatitis C 1 (4.0)
Diabetes 6 (24.0)
Hypertension 2(8.0)
Other cancer 4 (16.0)
Any types of hematological disease 1(4.0)
Any types of renal disorder 4 (16.0)
Alcholism 6 (24.0)
Skin injury 2 (8.0)
Unit: person (%). “Multiple responses were allowed. "Including
1 case in which the pattern of diarrhea could not be confirmed.
9Unable to confirm due to patient loss of consciouness or death.
YExcluding 2 deaths with unconfirmed underlying disease.
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to V. vulnificus sepsis. The analysis was performed using data
recorded in the Disease and Health Integrated Management
System in 2023, along with epidemiological investigation data.
The number of cases of V. vulnificus sepsis was 69 (68 con-
firmed cases and 1 suspected case), which was approximately
1.3 times higher than the average of 51.4 in the last 5 years.
However, the fatality rate in 2023 was 39.1%, similar to that in
the previous year.

The number of confirmed cases was approximately three
times higher in male patients than in female patients, which
was consistent with other research findings. However, the V.
vulnificus sepsis susceptibility difference between the sexes re-
mains unclear [5]. All confirmed cases were in people older
than 30 years, and the average age of the affected individuals in
2023 was higher than the average for the last 5 years. In most
foreign cases, the predominantly affected age group was 50-70
years. In July and August 2023, the median age of 11 con-
firmed patients in the United States was 70 years (range, 37—
84 years) [5-9]. In the ROK, the highest incidence was found
in the Jeollanam-do, and it was confirmed the affected patients
mainly lived near the coast (Figure 3), which is similar to the
findings reported overseas [6,9].

In terms of clinical symptoms, the most common ones
among the confirmed patients were fever, followed by myal-
gia and skin symptoms, and among those who died, the most
common symptoms were fever, shock, and myalgia, in that or-
der. This can be explained by the findings of a previous study
that reported that most patients with V. vulnificus sepsis expe-
rienced fever and chills and that when sepsis developed, the pa-
tients’ blood pressure decreased by 60-70% [7].

Underlying conditions are significant risk factors that in-

crease the risk of V. vulnificus sepsis and associated mortality.

www.phwr.org Vol 17, No 17, 2024

The 2023 epidemiological investigation results showed that
77.9% of the confirmed patients had underlying conditions,
and notably, 92.6% of the deceased had underlying conditions.
The main underlying conditions included liver diseases such as
alcoholic liver disease, hepatitis B, and hepatitis C. This can be
interpreted as an increased risk of infection with V. vulnificus
owing to the immune suppression caused by these underlying
conditions. Therefore, it is especially important for people with
underlying conditions to strictly adhere to preventive measures
for V. vulnificus sepsis [2-10].

Among the patients with V. vulnificus sepsis, 42 developed
symptoms after consuming seafood (raw or cooked), with the
majority consuming raw seafood. Symptoms also developed
among those who had consumed contaminated seafood. This
suggests an epidemiological association between consum-
ing seafood and V. vulnificus sepsis, as described in the 2020
epidemiological report [2]. While consuming seafood con-
taminated with V. vulnificus remains a significant risk factor,
recent reports from other countries have highlighted cases of
infection through skin wounds during seafood handling [9].
Additionally, in 2023, cases were reported where individuals,
particularly those involved in fishing, were infected through
skin wounds exposed to seawater in the ROK. Therefore, spe-
cial attention should be paid to this aspect.

In 2023, 91.3% of V. vulnificus sepsis cases occurred be-
tween August and October, and the number of patients in
October was approximately 2.7 times higher than the aver-
age in the previous 5 years. Previous studies have shown that
the incidence of V. vulnificus sepsis is clearly seasonal, influ-
enced by sea temperatures [6], and the bacterium can prolifer-
ate maximally when the seawater temperature is above 25T

[11]. Recently, the temperature of the seawater surrounding
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the Korean Peninsula has been increasing, reaching 25C or
higher in August and September [12]. Considering future cli-
mate change, there is a possibility of an increase in V. vulni-
ficus sepsis cases, indicating the need for continuous moni-
toring. Reports from the World Health Organization and the
Food and Agriculture Organization of the United Nations also
emphasized that climate change is resulting in a favorable envi-
ronment for the growth of V. vulnificus as the temperature of
seawater increases. Hence, it is necessary to predict changes in
the proliferation of V. vulnificus and to continue implement-
ing countermeasures to prevent V. vulnificus sepsis [10].

There are still limitations in interpreting the causes for the
increase in the incidence of patients in this study in relation
to climate factors such as sea temperature. Hence, in the long
term, it is necessary to analyze the incidence trend of V. vulni-
ficus sepsis due to environmental factors, in conjunction with
the results of the Vibrio-Net project (Surveillance project for
Pathogenic V. vulnificus in Marine Environments) conducted
by the Korea Disease Control and Prevention Agency.

There was no significant change in the demographic or
epidemiological characteristics of V. vulnificus sepsis cases in
2023, and as previously known, underlying conditions such
as liver disease and consumption of contaminated seafood
were major risk factors. Therefore, individuals with underly-
ing conditions that may reduce immunity, such as liver disease
and diabetes, should be particularly cautious about consuming
seafood from June to October. Additionally, individuals with
open wounds need to take extra precautions to avoid expo-
sure to seawater. In addition, if there is a suspicion of clinical
symptoms such as fever, muscle pain, and skin symptoms, it is
necessary to immediately visit a medical institution for active

treatment.
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The Korea Disease Control and Prevention Agency will
continue to monitor the incidence of V. vulnificus sepsis, ana-
lyze epidemiological characteristics, and promote active pre-
vention and control policies to prevent infection with V. vulni-

ficus in advance.
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ABSTRACT

In August 2019, the Korea Centers for Disease Control and Prevention (currently the Korea Disease Control and Prevention
Agency) aimed to identify the factors associated with health disparities in each region of Korea to improve the health of local
residents and establish measures to resolve health disparities tailored to regional characteristics through the Subregional Health
Disparity Reduction Pilot Project. Since 2020, this project has been promoted with the goal of improving health disparities
at the subregional level, targeting vulnerable groups to make the results for the entire community visible, and resolving
subregional health problems and health disparities. This report examines the status and past achievements of the Gyeongnam
Region Subregional Health Disparity Resolution Project conducted in Busan, Ulsan, and Gyeongnam by the Chronic Disease
Investigation Department of the Gyeongnam Regional Center for Disease Control and Prevention in cooperation with local
governments and explores development tasks for expanding the Project in the future. Over the past four years (2020-2023),
this project has established a standard model for regional health promotion and health disparity resolution intervention
projects, and the related information was assessed through evaluation after the implementation of the intervention project.
Efforts have been made to create a scientific basis for policy preparation by verifying the project’s effectiveness. As a result,
clues for improving the health of vulnerable areas were obtained, and local interest in health issues has increased. Furthermore,

this project in the Gyeongnam subregion should be developed by establishing a system as well as a national standard model.

Key words: Gyeongnam Regional Center for Disease Control and Prevention; Chronic disease; Subregional health disparity;

Health promotion
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Introduction

The Korea Disease Control and Prevention Agency (KDCA),
formerly the Korea Centers for Disease Control and Prevention
(KCDC), has conducted an annual Community Health Survey

since 2008 to assess the health status of local residents. These

700

surveys have consistently revealed significant regional dispari-
ties in health indicators related to chronic diseases, with cer-
tain areas showing deteriorating health metrics and increased
health disparities. This pattern underscores the urgent need
to determine the factors that can reduce health disparities and

then devise targeted strategies to address the unique needs
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Key messages
(D What was known previously?

In September 2020, the Gyeongnam Regional Center for
Disease Control and Prevention was newly established as
a regional public health base center based on cooperation
between local governments and subregional health dis-
parity projects within the jurisdiction are being carried
out.

(@ What new information is presented?

Health disparities within the subregion will be resolved
through an integrated strategy at the subregional level.

(® What are the implications of the findings?

The Gyeongnam Subregional Health Disparity Resolu-
tion Project established a standard model for interven-
tion projects to improve the health of residents and re-
duce health disparities and has attempted to generate a
scientific basis for related projects through post-imple-
mentation evaluations of the intervention projects.

of different regions by initiating projects aimed at remedy-
ing these region-specific health disparities. Notably, local gov-
ernments have persistently advocated initiatives to assess the
health conditions of residents in subregions, which are areas
smaller than districts within the administrative hierarchy (si-
gun-gu), and address health disparities within these areas.
Therefore, in response to this governmental advocacy,
the KCDC announced the launch of the “Subregional Health
Disparity Reduction Pilot Project” in August 2019. This proj-
ect aimed to identify the key determinants of health disparities
in each subregion and develop targeted strategies reflecting the
unique characteristics of each area to mitigate these dispari-
ties and promote the health of the residents. Since 2020, the
project has focused on reducing health disparities at the sub-

regional level, particularly among vulnerable populations, to

www.phwr.org Vol 17, No 17, 2024

improve overall community health outcomes. These vulner-
able subregions are pivotal for the project’s success, as these
areas embody the broader community challenges that hinder
the promotion of health and the reduction of disparities across
the community. The Subregional Health Disparity Reduction
Project is designed as a region-led initiative, with the aim of es-
tablishing a successful local health project as the standard mod-
el for future projects.

In September 2020, following the conversion of the
KCDC to the KDCA, the Gyeongnam Regional Center for
Disease Control and Prevention was established in coopera-
tion with the Gyeongnam Regional Government to serve as a
regional hub for public health. This report aims to present the
status and accomplishments of the Gyeongnam Subregional
Health Disparity Reduction Project, which is spearheaded by
the Division of Chronic Disease Survey of the Gyeongnam
Regional Center for Disease Control and Prevention in coop-

eration with the Regional Government.

Results

The Subregional Health Disparity Reduction Project was
implemented within regions through a process in which the
KDCA selected the project regions, the municipalities, and
provinces recommended candidate subregions to headquar-
ters, and the Project Region Selection Committee then final-
ized the subregions.

The project targeted subdistrict level (dong-eup-myeon)
areas or their equivalent within district-level communities (si-
gun-gu), in which the residents’ subjective health status and
health-related quality of life were evaluated as the final project

performance indicators.
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The project was implemented in three phases spread over
three years, each aligned with specific annual goals. The initial
phase (Year 1) centered on assessing the health status of the
target population within the designated subregions to iden-
tify the causes of disparities and develop appropriate interven-
tion models. These intervention projects were launched dur-
ing the second phase (Year 2). The concluding phase (Year
3) focused on evaluating the interventions and formulating
strategies for broader dissemination (Figure 1). This report
presents an analysis of the progress and key outcomes of the
Subregional Health Disparity Reduction Project conducted
by the Gyeongnam Regional Center for Disease Control and
Prevention (specifically, its Chronic Disease Investigation
Department) from 2020 to 2023, and it considers future di-
rections for subregional health disparity reduction projects in

the Gyeongnam region.

1. Progress of the Gyeongnam Subregional
Health Disparity Reduction Project 2020-2023
The Gyeongnam Subregional Health Disparity Reduction

Project comprised a total of four individual projects that were se-

lected and implemented over four years: two in 2020 (in Ulsan

Nam-gu and Gyeongnam Namhae-gun), one in 2022 (Busan

Nam-gu), and one in 2023 (Gyeongnam Goseong-gun) (Table 1).

The Gyeongnam Regional Center for Disease Control and
Prevention jointly promoted region-specific projects in coop-
eration with municipalities and provinces through participa-
tion in the regional steering committee and actively supported
them by conveying the demands of local governments to the

KDCA to enable policy feedback.

1) Samho—dong, Nam-gu, Ulsan: Samho Ya—Ho
Intensive Health Management Project for building
a health safety network in Samho—dong to reduce
subregional health disparities (2020-2022)

This project, which engaged 20,981 adults aged 19 and
over (6.5% of the total population of Nam-gu, Ulsan) over the
duration of three years (2020-2022), was carried out in col-
laboration with the local community, and it centered around
community health centers, based on the project phases and
target population groups (Table 1). The project in the Samho-
dong area focused on chronic disease management and a walk-
ing campaign, and it employed a multidimensional approach
comprising a “high-risk approach” and a “population group
approach.” This multidimensional approach was tailored to the

health status outcomes of the project’s target groups.

Step 1
(1st year)

Step 2 Step 3
(2nd year)

(3rd year)

Identify the health status of
project targets (subregional
residents)

Identifying the cause of the
disparity and
development of a
project model

= Implementation of ()3

project model

Evaluation of intervention

projects and suggestion of

complementary expansion
strategies

Performance measurement
and evaluation

Performance measurement
and evaluation

Performance measurement
and evaluation

Figure 1. Projects step for Subregional Health Disparity Reduction (3 stages)
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Table 1. Subregional Health Disparity Reduction Project in Gyeongnam local area (2020-2025)

project and
prepare a
strategy

to expand
it to other
regions

elderly

Elderly nutrition index
improver fraction

Proportion of people
maintaining high blood
pressure and diabetes
within normal range

Proportion of people taking
regular medications for
high blood pressure and
diabetes

Excellent practice autonomy
in nutrition and physical
activity

Performance rate of linkage
with related organizations

Program completion rate

. Region Sup—
Priod _ (city region _ _
(per-  Si-do ’ (eup- Title Subject  Strategy Goal Content
form) e, myeon,
district)
dong)
2020~ Ulsan  Nam-gu Samho-  Samho-  Samho-  (Step 1) Select (Health results) (1st to 3rd years)
2022 metro-  public dong dong dong subregions  Health level awareness rate  (High-risk approach)
(com-  politan  health health residents:  with health  Health-related quality of life Identifying subjects
plete)  city center safety net 20,981 vulner- index (EQ-5D) Program connection and
toreduce  (6.5% ofall abilities, implementation
Sub- Nam-gu  analyzeand (Health determinants) Tracking management
regional  residents)  confirmin- Walking practice rate
Health depth health Treatment rate of people (Population approach)
Disparity status, and ~ diagnosed with high blood Laying the foundation
FSamho develop pressure (=30) for creating a healthy
Ya-Ho interven- Treatment rate of people environment
Health tion project  diagnosed with diabetes (= Implementation of healthy
Intensive model 30) environment creation
Manage- Annual health facility Establish a collaboration
ment (Step 2) Pilot utilization rate system
Projecty applica- Overall safety level
Gyeong- Namhae- Samdong- Physical 567 seniors  tion and (Health results) (1st to 3rd years)
sang- gun myeon, capacity aged 65 improve- Health level awareness rate  Basic survey and subjects
namdo  public Chang-  streng- years or ment of the  Health-related quality of life ~health level
health seon- thening  older established  index (EQ-5D) Building a cooperative
center myeon project to project network
manage model (Health determinants) Nutrition business
chronic Proportion of good physical ~ (strengthening physical
diseases of (Step 3) activity performance functions)
the elderly Evaluate the - Improving the quality of life Physical activity
effective- (physical and mental areas) ~ (strengthening physical
ness of the related to the health of the  functions)
intervention Home visit health care

project (improvement of
health care ability)
Comprehensive
evaluation and care
plan linked to medical
institutions establishment
(improvement of health
management ability)

www.phwr.org Vol 17, No 17, 2024
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Table 1. Continued

. Sub-
. Region ;
Priod _ (city region _ _
(per-  Si-do ’ (eup- Title Subject  Strategy Goal Content
form) gpur!ty, myeon,
istrict) d
ong)
2022~ Busan ~ Nam-gu Yongho  Wise 1,000 (Health results) (1st to 2nd year)
2024 metro-  public 3-dong  K-Health people Health level awareness rate  Building a cooperative
(2nd  politan  health Com-~ aged 30 Health-related quality of life  network
year)  city center munity,  or older at index (EQ-5D) Basic survey of local
Yongho  high risk community status
for chronic (Health determinants) Public discussion of
diseases Recognition rate of local health issues
(7.8% of all early symptoms of and establishment of
residents cardiovascular disease intervention project plan
in Yongho Depression experience rate  Applying multi-level health
3-dong) Social environmental intervention programs
awareness rate based on cooperation
with local resources (close
to residents, forming
a healthy community,
establishing a health-
friendly ecosystem)
2023 Gyeong- Goseong- Sangni-  Com- Seniors over (Health results) (1st year)
2025  sang-  gun myeon,  munity- 60 years Health level awareness rate ~ Basic survey of subregion
(st namdo  public Maam-  centered  old (997 (Sangni-myeon, Maam-
year) health myeon  custom-  peoplein (Health determinants) myeon) status and health
center ized Sangni- Walking practice rate level diagnosis
health myeon, Blood pressure level Identify the causes of health
care 1,060 recognition rate disparities between regions
service people in (quantitative survey and
project Maam- qualitative focus group
myeon) survey)

Creation of a healthy village
environment (construction
of a village health council,
health leader education,
development of a walking
course, operation of a
walking competition and
health promotion booth)

Draft intervention program
(health class for senior
citizens, walking club) pilot
implementation

EQ-5D=Health Related Quality of Life.
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In the high-risk approach, the target study subjects were
identified through health status surveys and connections with
the National Health Insurance Service, community health cen-
ters, and healthcare providers. Furthermore, this approach in-
volved integrating and operating chronic disease management
programs by referring untreated cases to hospitals and moni-
toring the medication of those under treatment, educating pa-
tients on diseases, nutrition, exercise, and other health prac-
tices, providing educational incentives, and conducting follow-
up management through case management and participatory
health behavior improvement strategies.

The population group approach was designed to foster a
healthier environment by evaluating the local environmental
conditions, establishing networks with partner organizations,
analyzing walking programs from other regions, and imple-
menting walking programs led by residents. Further efforts
to create a cooperative framework involved organizing local
promotional activities and campaigns, holding expert advi-
sory meetings, and arranging community gatherings and per-
formance events. These measures aimed to mitigate the health
disparities between this area and the Ok-dong area, which
served as a comparison group, by deploying targeted health
promotion initiatives and employing both multilevel and mul-

tidimensional methodologies (Figure 2) [1].

2) Samdong—-myeon and Changseon—-myeon,
Namhae—gun, Gyeongnam: Community—centered
Customized Health Management Service Project
(2020—2022)

This project, which was conducted over three years
(2020-2022), engaged 567 citizens aged 65 and older resid-

ing in Samdong-myeon or Changseon-myeon, Namhae-gun,

www.phwr.org Vol 17, No 17, 2024

Gyeongnam. It was executed utilizing an integrated commu-
nity care intervention model with the aim of preventing frailty
and enhancing disease management capabilities through the
enhancement of physical functions. Older citizens in the proj-
ect areas (Samdong-myeon and Changseon-myeon) engaged
in multidisciplinary exercises, including aerobic, strength, and
balance exercises designed to combat sarcopenia and frailty,
and these exercises were led by the residents themselves (exer-
cise interventions). Direct nutrition support, including protein
supplements, was provided along with nutritional counseling
and education (nutritional interventions) for individuals with
poor nutrition scores. Furthermore, comprehensive health as-
sessments of older adults and medication management for
those with multiple chronic conditions were carried out by lo-
cal primary healthcare facilities (comprehensive medical assess-
ment). This comprehensive medical assessment linked the out-
comes of medication management and overall health assess-
ments to visiting health services and health clinics (home care
interventions). In essence, the residents, healthcare facilities,
and public agencies collaborated as caregivers for the health of
older citizens in the project areas, with the visiting services of
community health centers monitoring the overall project prog-
ress and providing direct services. This integrated community
care intervention model sought to reduce health disparities be-
tween the target populations in the project areas and the entire
Nambhae-gun population (the comparison group) (Figure 2)

[2].

3) Yongho 3-dong, Nam~-gu, Busan: Yongho, Wise
K-Health Community (2022-2024)
Nam-gu, Busan, aimed to enhance the health levels of

residents in Yongho 3-dong by identifying health risk factors
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. Involvement and execution
Finding targets of the program Management
- Survey participants - Involving the treatment - Excuting case
- Persons subject to for the people with management
High-risk connection with chronic diseases (minimum of
approach public health - Proceeding with a 3 months)
centers, medical > chronic disease health - Applying the PAOT
institutions, care program (Participatory
health insurance - Providing customized Action-Oriented
corporation, etc. information and linking Training) method Improvement
programs to collaborative of health level
organizations and mitigation
» of health
disparity in
Nam-gu, Ulsan
Laying the foundation . Establishing Metropolitan City
for creating a health Creatlpg a heatlth a collaborative
environment environmen system
. - Checking the health - Creating an environment - Establishing a
Population environment to increase the rate of collaborative system
approach - Building a network walking to create a health
with collaborative > > environment
organizations
- To consider
theoretically to create
a health environment

Nam-gu, Ulsan project model

- Education on healthy eating
- Protein food support

Nutrition

- Personalized exercise
- Exercise suitable for rural areas

Physical activity

Frailty

Integrated care

- Medical resources: local village doctor
- Administrative welfare resources: welfare

- Drug management
- Visit health management

Comorbidity

Namhae-gun, Gyeongsangnam-do project model

Figure 2. Project model for Subregional Health Disparity Reduction of Gyeongnam local area

related to health behavior and environment and applying inter-
vention models based on these findings. In the first year (2022),
a collaborative governance structure was established to ascer-
tain the health status and determinants of health issues within
Yongho 3-dong. A mixed methods approach that included fo-
cus group interviews, participatory community environment
surveys, and health status assessments was employed for this
purpose. Activity plans were formulated following an analysis

of the underlying causes of each health issue. These plans led

706

to the development of intervention project models. In the sec-
ond year (2023), the project focused on the stable operation
of local governance and supported community-based health
activities. It provided integrated health management servic-
es tailored to community needs and conducted performance
measurements and mid-term evaluations of the intervention
projects. Efforts to refine the intervention models were un-
dertaken through consultation with public health experts and

community stakeholders. The third year of the project (2024)
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Figure 2. Continued

Goseong-gun, Gyeongsangnam-do project model

is dedicated to reducing health disparities between the proj-

ect area and Yongdang-dong and the whole of Nam-gu, which

serve as comparison groups, by implementing the developed

intervention models (Figure 2) [3].

www.phwr.org Vol 17, No 17, 2024

4) Sangri-myeon and Maam-myeon, Goseong-gun,
Gyeongnam: Community—centered Customized
Health Management Service Project (2023-2025)

In an effort to establish strategies for addressing health dis-
parities in Sangri-myeon and Maram-myeon, Goseong-gun,
Gyeongnam, this project aimed to develop intervention mod-

els by identifying the causes of health issues among residents
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aged 19 and above in Sangri-myeon (n=1,578) and Maram-
myeon (n=1,700). In the first year (2023), the project in-
volved analyses of environmental and demographic data in
the project areas, community health surveys, National Health
Insurance Service Data, and case studies of Korean and inter-
national walking programs. To foster resident-led participa-
tion, meetings and village gatherings were organized, and a
village health council was established. Health leader training
programs were launched to further increase the project’s effec-
tiveness, and programs were operated at senior welfare centers
to provide tailored health consultations and education to mar-
ginalized health groups within the project areas. Based on fo-
cus group interviews, in-depth surveys on physical activity and
walking compliance rates were conducted, as was an in-depth
analysis of the local context and health facilitators and barriers.
Furthermore, the program needs of the residents were identi-
fied, leading to the development of intervention programs (such
as walking clubs and health leader training). The resident-led
intervention program “Let’s Walk Together! Walking Around
the Neighborhood” was implemented, and it was comple-
mented by a residents’ health walking contest, the creation of
walking posters featuring local residents, and health promotion
campaign booths. In the second year (2024), the project aims
to enhance the health levels of the residents and reduce health
disparities between these areas and the broader Goseong-gun
area by developing sustainable community-centered interven-

tion models (Figure 2) [4].

2. Key Achievements
1) Samho—-dong, Nam-gu, Ulsan
Nam-gu, Ulsan, developed an intervention model based on

the multidimensional approach comprising the high-risk and

708

population group approaches (Figure 2). Two health outcome
performance indicators were set in this project: the “subjective
health status awareness rate” and the “Health-Related Quality
of Life Index (EQ-5D).” Furthermore, five performance indi-
cators were set for health determinants: walking compliance
rate, treatment rate for hypertension among residents aged
over 30, treatment rate for diabetes among residents aged over
30, annual healthcare utilization rate, and positive attitude rate
toward overall safety levels.

The implementation of various interventions in Nam-
gu through the project resulted in the subjective health status
awareness rate increasing from 71.6% to 71.8% and the EQ-
5D score rising from 0.982 to 0.985. All performance indica-
tors of the targeted health determinants also showed improve-
ment (Table 2). Notably, although the subjective health status
awareness rate in the project area (Samho-dong) was 20.4%
lower than that in the comparison area (Ok-dong) before the
project (71.6% vs. 92.0%, respectively), Samho-dong outper-
formed Ok-dong by 4.8% after the project (71.8% vs. 67.0%).

Thus, the health disparities within the region were reduced.

2) Samdong-myeon and Changseon—-myeon,
Namhae—gun, Gyeongnam

Nambhae-gun developed an integrated care intervention
model for older adults (Figure 2). The project set two health
outcome performance indicators: the “subjective health status
awareness rate” and the “Health-Related Quality of Life Index
(EQ-5D).” Additionally, 11 performance indicators were es-
tablished for health determinants, including the percentage of
older adults with good physical activity capability, improve-
ment in the health-related quality of life (physical and mental

domains) of older adults, percentage of those who improved

www.phwr.org Vol 17, No 17, 2024


http://www.phwr.org

PHWR

Table 2. Difference between pre and post for project intervention in Samho-dong, Nam-gu, Ulsan and Samdong-myeon and
Changseon-myeon, Namhae-gun, Gyeongsangnam-do
Project intervention in Samho-dong, Nam-gu, Ulsan (2020-2022)
Indicator Indicator definition Pre Post Difference
(post-pre)
Health Health level awareness (People who responded that their subjective health level was  71.6% 71.8%  0.2% t
outcomes  rate “very good” or “good”/Number of respondents surveyed) x
) 100
Quality of Life Index  An indicator that synthesizes the descriptive system of five 0.982 0.985 0.003 t
(EQ-5D) dimensions of health-related quality of life (exercise ability,
self~-management, daily activities, pain/discomfort, anxiety/
depression)
Health Walking practice rate  (Number of people who walked at least 30 minutes a day, 47.8% 55.6%  7.8% t
decision more than 5 days a week in the past week/Number of
factor (5) respondents surveyed)x100
Treatment rate of (Number of people currently receiving treatment for high 90.4% 90.5% 0.1% t
people diagnosed blood pressure/Number of people aged 30 or older who
with high blood have been diagnosed by a doctor)x100
pressure (=30)
Cure rate for people  (Number of people currently receiving treatment for 78.1% 83.8% 5.7% t
diagnosed with diabetes/Number of people over 30 years old diagnosed by
diabetes (=30) a doctor)x100
Annual health facility (People who have used a public health center [health center], 8.2%  9.0%  0.8% !
utilization rate public health branch, or health clinic in the past year/
Number of respondents surveyed)x100
Overall safety level (Number of people who responded positively about the 87.0% 90.8% 3.8% t
overall safety level of our neighborhood [natural disasters,
traffic accidents, agricultural accidents, crime]/Number of
respondents surveyed)x100

their nutrition index, the rate of maintaining normal ranges
of blood pressure and blood glucose levels, hypertension and
diabetes medication adherence rate, nutritional and physical
activity compliance rates, linkage with related institutions, and
program completion rate.

The administration of various intervention projects in
Nambhae-gun resulted in the subjective health status awareness
rate in the project areas (Samdong-myeon and Changseon-
myeon) increasing from 15.2% at baseline to 20.6% post-
project and the EQ-5D score improving from 0.775 to 0.832.

Except for the rate of maintaining the normal range of blood

www.phwr.org Vol 17, No 17, 2024

glucose level and nutritional compliance rate, all health deter-
minant indicators showed improvement (Table 2).

Notably, the subjective health status awareness rate, one
of the health outcome performance indicators, in the project
areas was 1.4% lower than in the comparison area (the entire
Nambhae-gun) at baseline (15.2% vs. 16.6%, respectively), but
1.5% higher after the project (20.6% vs. 19.1%). Regarding
health-related quality of life, the baseline EQ-5D score in the
project areas was 0.052 points lower than that of the com-
parison area (0.775 vs. 0.827, respectively). However, the

score in these areas increased to 0.832 post-project, while the

709


http://www.phwr.org

PHWR

Table 2. Continued

Project intervention in Samdong—-myeon and Changseon—-myeon, Namhae—gun, Gyeongsangnam-do (2020-2022)

Indicator Indicator definition Pre Post Difference
(Post-Pre)
Health Health level awareness (People who responded that their subjective health level was  15.2% 20.6%  5.4% t
outcomes  rate “very good” or “good”/Number of respondents surveyed)
@ x100
Quality of Life Index  An indicator that synthesizes the descriptive system of five 0.775 0.832 0.057 t
(EQ-5D) dimensions of health-related quality of life (exercise ability,
self~-management, daily activities, pain/discomfort, anxiety/
depression)
Health Proportion of good Percentage of physical activity performance (standing up 60% 84.4% 24.4% t
decision  physical activity from a chair 5 times) good
factor performance
(11) Improving elderly Among the seven areas of quality of life related to sarcopenia 2 points 5.3 33t
health-related quality in the elderly, the physical and mental health area improved or
of life (physical and by more than 2 points. more
mental areas)
Elderly nutrition index Elderly nutrition index proportion of people in medium-low 56.0% 33.3% 22.7% |
improver fraction grades”
Proportion of people ~ Proportion of people maintaining high blood pressure in Over 91.6% 1.6% t
maintaining high normal range 90%
blood pressure and  Proportion of people maintaining diabetes in normal range 87.0%  3.0% |
diabetes within
normal range
Proportion of people  Proportion of people taking regular medication for high Over 95.6%  5.6% 1
taking regular blood pressure 90%
medication for high  Proportion of people taking regular medication for diabetes 98.7%  8.7% t
blood pressure and
diabetes
Excellent practice Excellent nutrition practice rate (attendance rate of 50% or ~ Over 39.5% 10.5% |
autonomy in nutrition more) 50%
and physical activity —Excellent physical activity practice rate (attendance rate of 58.1%  8.1% t
50% or more)
Linkage performance Performance rate for those linked to related organizations Over 213% 11.3% t
rate with related such as medical institutions 10%
organizations
Program completion =~ Completion rate among registered residents Over 90.8%  0.8% 1
rate 90%

EQ-5D=Health Related Quality of Life. a)Elderly nutritional index medium-low grades criteria: index score falls within the

0-49.9% percentile.

comparison area’s score was 0.852. Thus, the gap between the
areas was reduced to 0.020 points, and health disparities with-

in the region were reduced. After completing the project in
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2022, Namhae-gun continued to expand and implement it in

2023, using funds raised and allocated for this purpose.
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3) Yongho 3-dong, Nam—gu, Busan

The project in Nam-gu, Busan, is currently underway
(2022-2024). In its inaugural year, a combination of quan-
titative and qualitative surveys was conducted to assess com-
munity health issues to establish a solid foundation for project
implementation and accurately determine the health status
within the project area. Based on the survey results, signifi-
cant intervention efforts were launched in the following year.
Additionally, a comprehensive survey was conducted to ad-
dress the needs of solitary older citizens, as this group was
identified as particularly vulnerable. This enabled the develop-
ment and execution of targeted interventions in collaboration

with the local community (Table 2).

4) Sangri-myeon and Maram-myeon, Goseong-gun,
Gyeongnam

Goseong-gun, Gyeongnam, is actively implementing a
project in 2023-2025 by conducting surveys and in-depth
analyses to identify the causes of health disparities within the
subregions. In the project’s inaugural year, baseline surveys
were deployed to evaluate residents’ health levels, alongside
quantitative surveys and a qualitative focus group interview
aimed at clarifying the causes of interregional health dispari-
ties. Additionally, a series of initiatives, including the creation
of a healthy village environment (establishing a village health
council, conducting health leader training, developing walking
paths, organizing walking contests, and operating health pro-
motion booths) and development of preliminary intervention
programs (walking clubs, visits to senior welfare centers) were

implemented (Table 2).
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3. Future Tasks for the Development of

the Subregional Health Disparity Reduction

Project in the Gyeongnam Region

Various dynamic subregional health disparity reduction
projects have been implemented in the Gyeongnam region
through multidimensional efforts including participatory proj-
ects tailored to vulnerable groups, disease management fa-
cilitated by connecting with local primary healthcare provid-
ers and the health management services of community health
centers, and linkage with other entities such as administrative
welfare centers. The commonalities of these projects include
enhancing the health of residents within the project areas by
integrating various healthcare resources centered around com-
munity health centers, adopting a multidimensional approach
specifically tailored to the needs of the target population, and
establishing health safety networks based on linkage systems
for visiting care and welfare services. Despite these efforts,
however, the 2022 Community Health Survey indicates that
while there has been a general improvement in health status
across the Gyeongnam region, regional disparities in health in-
dicators persist [5].

To spread the effect of the subregional health disparity re-
duction efforts within the Gyeongnam region, in-depth evalu-
ations of the outcomes of past projects and identification of
highly effective project types for development as standard re-
gional intervention models are crucial.

For the ongoing implementation of sustainable subregional
health disparity reduction projects, it is essential to secure cen-
tral policy support, including funding and human resources, as
well as continuous capacity building among residents to safe-
guard continuous resident-led local activities centered around

regional entities like village health committees. Moreover,
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fostering a framework for active opinion formation and com-
munication concerning health initiatives is vital to empower
residents to autonomously plan and execute necessary health
activities. Efforts need to be focused on sustaining and develop-
ing collaborative activities among healthcare providers, welfare
agencies, administrations, and residents. This approach aims
to strengthen social networks within the village, ultimately fos-
tering a more dynamic and integrated care system within the

community.

Conclusion

The Subregional Health Disparity Reduction Project con-
ducted in Nam-gu (Ulsan) and Namhae-gun (Gyeongnam)
has led to the establishment of a standard model for regional
health promotion and intervention projects aimed at reduc-
ing subregional health disparities (Figure 2). This project was
implemented to generate scientific evidence for related efforts
through the evaluation of intervention effectiveness and find
clues for enhancing the health levels of vulnerable regions,
thereby increasing regional interest in health issues.

This project revealed that enhancing health levels solely
through individual healthcare services has inherent limitations
in addressing health disparities within a region, and—given the
aging population and the continuous rise in the prevalence of
chronic diseases—the capacity to provide individual healthcare
services faces significant constraints. Conclusively, a compre-
hensive regional-level approach is essential for improving indi-
vidual health outcomes and tackling health inequalities, which,
in turn, can mitigate health disparities across subregions.

Moving forward, the Regional Centers for Disease Control

and Prevention will fortify their collaboration with local
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governments to ensure the ongoing implementation of subre-
gional health disparity reduction projects. They will also serve
as a vital link, organically linking with the central government’s
health disparity reduction policies to maximize the effective-

ness of these projects.
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QuickStats

Trends in Prevalence of Hypertension, 2012-2022

The age-standardized prevalence of hypertension in Korean adults aged =19 years was 26.9% for men and 17.0% for
women in 2022 data. There have been no significant changes over the past 10 years (Figure 1). The prevalence increased with

age among men and women, and it was the highest in women aged =70 years (71.9%; Figure 2).
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Figure 1. Trends in prevalence of hypertension, 2012-2022 Figure 2. Prevalence of hypertension by age group, 2022

*Prevalence of hypertension: proportion of people with systolic blood pressure of 140 mmHg or more, diastolic blood pressure of 90 mmHg or
more, or taking anti-hypertensive medications, among those aged 19 years and over.

"The mean was calculated using the direct standardization method based on a 2005 population projection.

$Changes in blood pressure devices: changed to mercury sphygmomanometer (MS) from 1998 to 2019, non-mercury sphygomanometers include
auscultatory device (AD, Greenlight 300) in 2020, change to automated oscillometric devices (OD, Microlife) from 2021.

% Systolic and diastolic blood pressure differences were within the error range, thus, statistical calculations were conducted using the measure-

ment values without any correction formula. It is important to note the significance when comparing trends.

Source: Korea Health Statistics 2022, Korea National Health and Nutrition Examination Survey, https://knhanes.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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