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Surveillance Report

Incidence and Epidemiological Features of Syphilis in Busan
Metropolitan City, Ulsan Metropolitan City, and
Gyeongsangnam—do, Republic of Korea, 2024

Ji Hae Hwang® @, Jieun Aum® @, Ki Seok Kim @, Hyeokijin Lee @, Sang-Eun Lee*

Division of Infectious Disease Control and Response, Gyeongnam Regional Center for Disease Control and Prevention, Korea Disease
Control and Prevention Agency, Busan, Korea

ABSTRACT

Objectives: Following Republic of Korea's reintroduction of mandatory syphilis surveillance in 2024, this study aimed to
characterize the reported syphilis cases in the Gyeongnam region (encompassing Busan, Ulsan, and Gyeongsangnam-do)
during the initial year of this transition.

Methods: We analyzed 383 syphilis cases reported to the Korea Disease Control and Prevention Agency’s Integrated
Disease Surveillance System from January 1 to December 31, 2024, among individuals whose registered residence was in the
Gyeongnam region. Case reports and epidemiologic investigation records were summarized by sex, age group, administrative
area, and disease stage. The incidence per 100,000 population was calculated using mid-year resident population data from
Ministry of Data and Statistics.

Results: Of the 383 reported cases, 244 (63.7%) occurred in Busan, 106 (27.7%) in Gyeongsangnam-do, and 33 (8.6%) in
Ulsan. Males constituted 279 cases (72.8%). The most affected age group was 20-29 years (125 cases, 32.6%), followed by
3039 years (96 cases, 25.1%) and 40-49 years (62 cases, 16.2%). Among respondents who answered the question on sexual
contact in the past 12 months (300 cases, 79.0%), 174 (45.8%) reported having engaged in sexual contact.

Conclusions: The overall patterns observed were consistent with national trends; however, the proportion of tertiary syphilis
and the incidence rate were higher than the national averages. These findings may indicate the progression of previously
acquired infections and delayed diagnoses rather than a recent increase in new infections. The limited response regarding risk
factors constrains the interpretation of transmission routes, underscoring the necessity for enhanced investigations and the

continuous accumulation of surveillance data.

Key words: Syphilis; Mandatory surveillance; Epidemiological characteristics; Sexually transmitted disease; Gyeongnam Regional
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Key messages
(D What was known previously?

Syphilis incidence in the Gyeongnam region increased
during the mandatory surveillance period (2011-2019),
followed by sentinel surveillance (2020-2023), and re-
verted to mandatory surveillance in 2024.

@ What new information is presented?

In 2024, the proportion of tertiary syphilis cases in the
Gyeongnam region exceeded the national average. The
highest incidence was observed among males, individu-
als aged 20-39 years, and residents of Busan.

® What are the implications?

The elevated proportion of tertiary syphilis suggests the
progression of previous infections within the region.
These findings highlight the need to improve response
rates regarding risk factors and to accumulate surveil-
lance data for more precise regional analyses.

Introduction

Syphilis is a sexually transmitted infection (STI) caused
by the bacterium Treponema pallidum, primarily transmitted
through sexual contact, and is classified as a chronic systemic
infectious disease [1]. The manifestation of syphilis varies de-
pending on the stage of progression following infection. The
disease is categorized into two main stages: early syphilis (which
includes primary syphilis, secondary syphilis, and early latent
syphilis) and late syphilis (which encompasses tertiary syphi-
lis and late latent syphilis). Early syphilis is contagious within
1 year of infection, while late syphilis is non-infectious after 1
year [2]. Tertiary syphilis develops in approximately one-third
of untreated individuals and can result in severe complications,

including neurological and cardiovascular disorders, as well as

www.phwr.org Vol 19, No 3, 2026

the formation of gummas. Additionally, vertical transmission
to the fetus is possible in late latent syphilis, highlighting the
need for effective maternal and child health management [3].

The World Health Organization reported approximately
8 million new syphilis cases globally in 2022 [4]. Following
the introduction of penicillin, syphilis incidence saw a signifi-
cant global decline. However, in recent decades, the infection
has resurged, particularly among high-risk populations such
as men who have sex with men, individuals living with human
immunodeficiency virus (HIV), and pregnant women. The
rise in anonymous sexual encounters facilitated by mobile dat-
ing applications and similar platforms has been identified as a
contributing factor to the epidemic, alongside shifts in sexual
behavior [5]. Congenital syphilis remains a major cause of mis-
carriage and stillbirth in low- and middle-income countries,
with notably high incidence rates. Furthermore, the coronavi-
rus disease 2019 pandemic has led to disruptions in the man-
agement and surveillance of STI, adversely affecting the timely
diagnosis and treatment of these conditions [0].

In the Republic of Korea, incidence rates declined follow-
ing high prevalence in the 1950s and 1960s owing to national
surveillance and treatment initiatives; however, cases have been
on the rise since the 2000s [7]. The syphilis surveillance sys-
tem transitioned from a sentinel surveillance model in 2001 to
a mandatory surveillance system in 2010, reverting to sentinel
surveillance in 2020, and again to mandatory surveillance in
2024. The scope of reporting has been broadened to include
early latent syphilis and tertiary syphilis alongside primary, sec-
ondary, and congenital syphilis, enabling refined surveillance
by disease stage and facilitating the identification of specific
causes. These modifications serve as a foundation for accurate-

ly determining nationwide incidence rates as well as regional
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and clinical characteristics [8].

The Gyeongnam region, which includes Busan, Ulsan, and
Gyeongsangnam-do, is notable for its status as a major port
area and the presence of extensive industrial complexes. The
region is characterized by significant population mobility and
exchange, factors that may influence the incidence and spread
of STIs. This study aims to analyze the incidence and patient
characteristics of syphilis in the Gyeongnam region using data
from the first year of mandatory surveillance implemented in
2024. The objective was to identify regional epidemiological
characteristics and provide evidence for enhancing the surveil-
lance system and establishing targeted prevention and manage-

ment strategies tailored to the Gyeongnam region.

Methods

1. Research Design and Data Sources

A cross-sectional study was conducted utilizing com-
prehensive surveillance data for notifiable infectious dis-
eases, collected through the Integrated Disease Control and
Prevention Information System of the Korea Disease Control
and Prevention Agency (KDCA). The analysis period spanned
from January 1, 2024, to December 31, 2024. The data source
consisted of patient occurrence reports and epidemiologi-
cal investigation information reported through the Integrated
Disease Control and Prevention Information System of the
KDCA. For three cases whose registered addresses were in the
Gyeongnam region but whose local government jurisdictions
fell outside that region, access permissions were not available.
Consequently, demographic characteristics, as well as clini-
cal and epidemiological information, excluding personal de-

tails, were obtained from the AIDS Management Division of
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the KDCA [9]. In addition to the Integrated Disease Control
and Prevention Information System, data sources included the
2024 resident-registered population and number of births,
as provided by the National Statistics Portal of Ministry of
Data and Statistics, to calculate the incidence rate per 100,000
population. To facilitate comparisons with the situation prior
to 2024, mandatory surveillance statistics for syphilis from
2011 to 2019, as documented in the “2019 Annual Report
on Notified Infectious Diseases,” were reviewed. Furthermore,
sentinel surveillance statistics from 2020 to 2023 were sourced
from the Infectious Disease Portal (dportal.kdca.go.kr) of the
KDCA.

2. Study Population

The number of syphilis cases reported in the Gyeongnam
region for 2024 refers to cases reported through the Integrated
Disease Control and Prevention Information System from
January 1 to December 31, 2024, among individuals whose
registered addresses were located in the Gyeongnam region
(Busan, Ulsan, and Gyeongsangnam-do). A total of 383 con-
firmed cases were documented. The case definition adhered
to the established reporting criteria for notifiable infectious
diseases [2]. A case was classified as having clinical symptoms
consistent with primary, secondary, or tertiary syphilis while
meeting at least one of the confirmatory diagnostic test criteria.
Early latent syphilis was defined as cases in which an individ-
ual was identified as a pathogen carrier, exhibiting no clinical
symptoms but confirmed to be infected with the pathogen ac-
cording to the aforementioned criteria. In this context, late la-
tent syphilis was excluded from reporting requirements based
on the diagnostic findings of physicians.

Patient locations were determined based on the registered
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addresses in the resident registration system, adhering to epidemiological survey data aimed to identify demographic
the criteria for compiling incidence statistics outlined in the characteristics, including the status of cases with syphilis based
Annual Report on Notified Infectious Diseases. During data on stage, gender, age group, and region. The incidence rate
processing, the jurisdiction and the registered residential ad- per 100,000 population was calculated based on the popula-
dress were inconsistent for seven cases. Among these, four cas- tion sizes of the respective regions and age groups. Trends in
es with addresses in the Gyeongnam region were included in syphilis incidence within the Gyeongnam region throughout
the analysis. One individual had both their registered address the surveillance period were illustrated in graphs, accompanied
and jurisdiction within the Gyeongnam region; however, three by descriptive statistics depicting the distribution of diagnostic
individuals had jurisdictions in other regions, specifically Seoul, stages based on gender and age group. A frequency analysis of
Gyeonggi-do, and Gyeongsangbuk-do. Epidemiological inves- the clinical and epidemiological characteristics was conducted
tigation information for these cases was managed by the Seoul to elucidate regional incidence patterns and transmission path-
Metropolitan Disease Response Center (covering Seoul and ways. Microsoft Excel 2016 (Microsoft) was employed as the

Gyeonggi-do) and the Gyeongbuk Regional Disease Response analytical tool.

Center (covering Gyeongsangbuk-do), with data obtained sep-

arately through the AIDS Management Division of the KDCA. Results

Conversely, three cases reported and investigated by local gov-

ernments in the Gyeongnam region had registered addresses in 1. Demographic Characteristics

other regions (Gyeonggi-do, Daegu, and Gyeongsangbuk-do) In 2024, a total of 383 syphilis cases were reported across
and were excluded from the analysis (Figure 1). the three metropolitan areas and provinces of the Gyeongnam

region: Busan, Ulsan, and Gyeongsangnam-do. From 2011 to

3. Analytical Methods 2016, the annual average number of reported cases over the
Frequency analysis of the collected case reports and six-year period remained at 106.7 for primary syphilis, 43.2
n=383 n=2,407
Cases reported to public health centers Cases reported to public health centers
in the Gyeongnam region* outside the Gyeongnam region*
n=3

—» Excluded: cases with resident registration
address outside the Gyeongnam region*

A 4 A 4
n=3
Among cases reported outside the
Gyeongnam-region: cases with resident
registration address in the Gyeongnam region

I |
I
n=383
Final number of cases included in analysis

n=380
Cases with resident registration address
in the Gyeongnam region*

Figure 1. Number of cases included
*Busan Metropolitan City, Ulsan Metropolitan City, and Gyeongsangnam-do. in analysis
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for secondary syphilis, and 4.5 for congenital syphilis, which
were under surveillance at the time. Subsequently, from 2017
to 2019, the number of cases continued to increase, reaching a
maximum of 206 cases for primary syphilis, 84 cases for sec-
ondary syphilis, and 5 cases for congenital syphilis (Figure 2).
Regionally, 244 individuals (63.7%) resided in Busan, 106 in-
dividuals (27.7%) in Gyeongsangnam-do, and 33 individuals
(8.6%) in Ulsan. Among these cases, congenital syphilis syn-
drome was identified in two cases in Gyeongsangnam-do and
one case in Ulsan, with no cases reported in Busan (Table 1).
In terms of demographic characteristics, the majority of the
population was composed of Korean nationals, representing
97.4% of the sample. The remaining 2.6% consisted of foreign
nationals. The gender distribution revealed a predominance of
males; 279 individuals identified as male (72.8%) and 104 as
female (27.2%), resulting in a male-to-female ratio of approxi-
mately three to one. This ratio closely aligns with national in-
cidence patterns, where males constituted 78.0% of cases and
females constituted 22.0%. The most commonly diagnosed
stage of syphilis was early latent syphilis, observed in 154 cases
(40.2%), followed by primary syphilis in 142 patients (37.1%),
secondary syphilis in 09 cases (18.0%), tertiary syphilis in 15

[ Sentinel surveillance
-8~ Mandatory surveillance

cases (3.9%), and congenital syphilis in three cases (0.8%).
Within the male population of 279, the number of primary
syphilis cases was 117 (41.9%), representing the highest pro-
portion. Among the 101 cases, early latent syphilis was the
most prevalent form, recorded in 54 cases (53.5%) (Table 1).
Additionally, the distribution of cases by gender and age group
indicated that among cases in their teens and 20s, males ac-
counted for 33.3% (93 out of 279), while females represented
a higher proportion at 53.5% (53 out of 101) (Figure 3).

2. Clinical and Epidemiological Characteristics
The preliminary clinical symptoms identified through the
epidemiological investigation are summarized as follows. In
cases of primary syphilis, ulceration was the most prevalent
symptom, reported by 87 cases (50.0%), followed by rash re-
ported in 48 cases (27.9%). In secondary syphilis, rash emerged
as the predominant symptom, affecting 61 cases (58.1%).
Conversely, in tertiary syphilis, nonspecific symptoms were the
most prevalent, occurring in nine cases (50.0%). The primary
method of diagnosis was medical consultation owing to symp-
toms, accounting for 285 cases (75.0%). Additionally, there

were 45 cases (11.8%) diagnosed during health screenings,

B Primary syphilis : Secondary syphilis : Congenital syphilis

250
200 A
<
8 1501
IS
>
c
(2]
o 100 - 84
g 71 IS 69
© 56 . .
50 Y Figure 2. Number of syphilis cases
2 22 22
8 . i . ; . , . . 1 } 161 | reported through mandatory of
A, — —n sentinel surveillance in Busan Met-
2011 2012 2013 2014 2015 2016 2017 2018 2019 |2020 2021 2022 2023|2024 ropolitan City, Ulsan Metropolitan
Period of Return to : -
Period of mandatory surveillance sentinel mandatory City, énd Gyeongsangnam-do,
surveillance  surveillance Republic of Korea, 2024
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Table 1. Sociodemographic characteristics of syphilis in Busan Metropolitan City, Ulsan Metropolitan City, and Gyeongsang-
nam-do, Republic of Korea, 2024

Primary Secondary Tertiary Congenital® Early latent Total
n () Rate” n % Rate” n % Rae” n (%) Rae’ n (%) Rate® n (%) Rate”
Total” 142 (371) 19 69 (1800 09 15 (39 02 3 (08 00 154 @402 20 38 @100 50

Sex
Male 117 @24 31 54 (783) 14 8 (533 02 0 = = 100 649 26 279 (72.8) 74
Female 25 (176) 07 15 (2L7) 04 7 @467 02 3 (100) 01 54 (35.1) 14 104 (72 27

Age (yr)

<9 0o - - 0 - - 0 - - 3 (100) 0.6 0 - - 3 08 06
10-19 8 GO 12 5 (@2 07 0 - - 0 - - 9 (G® 13 22 (67 32
2029 56 (394) 70 19 (275 24 2 (133 02 0 - - 48 (31.2) 6.0 125 (32.6) 156
30-39 42 (296) 48 20 (29 23 3 (0 03 0 - - 31 201) 36 9 (25.1) 11.0
40-49 21 (148 18 14 (203 12 1 67 o1 0 - - 26 (169 23 62 (162) 54
50-59 11 @7 08 7 (10) 05 2 (133 02 O - - 5 07 11 3% 091 27
60-69 3 21 02 2 9 02 3 (20 02 0 - - 13 84 10 21 (55 17
=70 1 07 o1 2 29 02 4 (67 04 0 - - 12 (78) 12 9 (0 18
Si-Do

Busan 90 ©34) 28 41 (594 13 11 (733 03 0 = = 102 66.2) 31 244 (637) 75
Ulsan 4 (99 13 5 (@2 05 0 - - 1 (33 01 13 84 12 3B 86 30
Gyeong- 38 (268 12 23 (333 07 4 (67 01 2 667 01 39 253 12 106 Q77 33
sang-

nam-do

Nationality

National 138 (972) - 68 (9860 - 15 (1000 - 2 6670 - 150 (974 - 373 (974) -
Foreigner 4 28 - 1 14 - 0o - - 1 (33 - 4 260 - 10 6 -

YAll congenital syphilis cases were asymptomatic and classified as suspected cases. The incidence rate was calculated based on the provisional
number of live births in Republic of Korea in 2024. "Incidence rate per 100,000, denominator: Korea Ministry of Data and Statistics, "Resident

population (by Si-Gun-Gu/Sex/Age, Mid year, 2023~),, Korean Statistical Information Service. “Percentage by stage were calculated using the total

number of syphilis cases in the Gyeonam ragion (Busan Metropolitan City, Ulsan Metropolitan City, and Gyeongsangnam-do) as the denominator.
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Figure 3. Syphilis cases by sex, age, stage in Busan Metropolitan City, Ulsan Metropolitan city, and Gyeongsangnam-do,
Republic of Korea, 2024
(A) Male, (B) Female.
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seven cases (1.8%) identified during blood donation, five cases
(1.3%) recognized through prenatal testing and testing fol-
lowing partner’s recommendation in four cases (1.1%), and
two cases (0.5%) diagnosed via regular health screenings for

individuals undergoing examinations in accordance with the

“Regulations on Health Examinations for Sexually Transmitted
Infections and Acquired Immunodeficiency Syndrome.” A to-
tal of 25 respondents (6.6%) provided information regarding
the means by which they encountered their sexual partners;

among these, 20 respondents (5.3%) reported meeting them

Table 2. Major symptoms, diagnostic routes and by stage of syphilis in Busan Metropolitan City, Ulsan Metropolitan City, and

Gyeongsangnam-do, Republic of Korea, 2024

Total Primary Secondary Tertiary Early latent
Major symptoms”” 295 (100) 172 (100) 105 (100) 18 (100) -
Rash 111 (37.6) 48 (27.9) 61 (58.1) 2 (11.1) -
Ulcer 95(32.2) 87 (50.6) 8(7.6) 0(0.0) -
Fatigue 20(6.8) 7 (4.1) 8 (7.6) 5(27.8) -
Headache 10 (3.4) 5(2.9) 4(3.8) 1(5.6) -
Fever 9(3.1) 2(1.2) 7 (6.7) 0(0.0) -
Myalgia 7 (2.4) 2(1.2) 4(3.8) 1(5.6) -
Chills 6(2.0) 2(1.2) 4(3.8) 0 (0.0) -
Lymphadenopathy 5(1.7) 4(2.3) 1(1.0) 0(0.0) -
Others” 32 (10.8) 15 (8.7) 8 (7.6) 9 (50.0) -
Diagnostic route” 380 (100) 142 (100) 69 (100) 15 (100) 154 (100)
Symptom? 285 (75.0) 127 (89.4) 62 (89.9) 14 (93.3) 82 (53.2)
Health checkup 45 (11.8) 8 (5.6) 2.9 1(6.7) 34 (22.1)
Pre-admission screening 14 (3.7) 1(0.7) 2(2.9) 0 (0.0) 11 (7.1)
Others 14 (3.7) 3(2.1) 0 (0.0) 0(0.0) 11 (7.1)
Blood donation 7 (1.8) 1(0.7) 1(1.4) 0 (0.0) 5(3.2)
Prenatal screening 5(1.3) 0(0.0) 1(1.4) 0 (0.0) 4(2.6)
Partner’s recommendation 4(1.1) 0 (0.0) 1(1.4) 0 (0.0) 3(1.9)
Sexually transmitted infections 2(0.5) 0(0.0) 0 (0.0) 0(0.0) 2(1.3)
screening (mandate)
Unknown (investigation failed) 4(1.1) 2 (1.4) 0 (0.0) 0 (0.0) 2 (1.3)
Sexual contact history” (last 12 months) 380 (100) 142 (100) 69 (100) 15 (100) 154 (100)
Yes 174 (45.8) 83 (58.5) 32 (46.4) 4(26.7) 55 (35.7)
No 126 (33.2) 29 (20.4) 21 (30.4) 10 (66.7) 66 (42.9)
Unknown (refused to answer) 80 (21.1) 30 (21.1) 16 (23.2) 1(6.7) 33 (21.4)
Partner contact route” 380 (100) 142 (100) 69 (100) 15 (100) 154 (100)
Offline 20 (5.3) 9 (6.3) 4 (5.8) 1(6.7) 6(3.9
Online 5(1.3) 1(0.7) 1(1.4) 0 (0.0) 3(1.9
Unknown (refused to answer) 355 (93.4) 132 (93) 64 (92.8) 14 (93.3) 145 (94.2)

Unit: n (%). “Congenital syphilis and early latent syphilis were excluded. "Multiple symptoms could be reported per case. Percentages were

calculated using the total number of cases by stage as the denominator (number of cases with the symptom/total number of cases in the

stagex100). “Others: pruritus, pain, ocular symptoms, respiratory symptoms, alopecia, neurological symptoms, genital discharge, ear

symptoms, urinary symptoms, nausea, vomiting, and abdominal pain. “Excluded 3 cases of congenital syphilis. “Included patients who

visited a medical institution due to syphilis-related or other symptoms.
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offline (Table 2).

Regarding the epidemiological survey items, the response
patterns related to exposure to risk factors revealed that,
among the total of 380 individuals (excluding three with con-
genital syphilis), 174 (45.8%) affirmed having had single or
ongoing sexual contact within the 12 months preceding the di-
agnosis. Furthermore, 126 (33.2%) indicated “no,” while the
remaining 80 (21.1%) either declined to respond or could not
be classified (Table 2). In terms of gender, among 211 male
cases aged 20-40 years, only 96 (45.5%) reported a history of
sexual contact, while 67 (31.8%) reported no such history, and
48 (22.7%) declined to respond. Among the 72 female cases
within the same age group, 39 (54.2%) reported having a his-
tory of sexual contact, 19 (26.4%) indicated no history, and
14 (19.4%) declined to respond. A notable finding from the
analysis of adolescent data was the high level of reluctance to
provide verbal responses. Specifically, 27.3% of male cases and
45.5% of female cases were refused to respond, indicating a

substantial overall rate of refusal to respond (Table 3).

Discussion

In the year following the reinstatement of mandatory
syphilis surveillance in 2024, the Gyeongnam region report-
ed the second-highest number of syphilis cases nationwide,
following Seoul [9]. Regionally, Busan exhibited the high-
est proportion of syphilis cases overall and by stage, followed
by Gyeongsangnam-do and Ulsan. The Gyeongnam region
is characterized by high population density and a significant
presence of highly mobile groups, including port and manufac-
turing workers, as well as foreign workers on short-term stays.
Studies indicate that the incidence of STIs tends to rise with
increasing city size and population density [10]. An analysis
of patient demographics revealed a distribution by stage that
mirrors the national trend: early latent syphilis accounted for
1,220 cases (43.7%), primary syphilis for 983 cases (35.2%),
secondary syphilis for 524 cases (18.8%), tertiary syphilis for
51 cases (1.8%), and congenital syphilis for 12 cases (0.4%).
Additionally, domestic research has shown a persistent in-
crease in syphilis among HIV-infected males in Busan [11].
International studies have further demonstrated that seafar-

ers, fishery workers, and port workers are at a heightened risk

Table 3. Responses on history of sexual contact among syphilis cases by sex and age group in Busan Metropolitan City, Ulsan
Metropolitan City, and Gyeongsangnam-do, Republic of Korea, 2024
Total 10-19 20-29 30-39 40-49 50-59 60-69 270
Total 380 (100) 22(100) 125 (100) 96 (100) 62 (100) 35 (100) 21 (100) 19 (100)
Male” 279 (73.4) 11 (50.0) 82(65.6) 81 (84.4) 48(77.4) 31(88.6) 16(76.2) 10(52.6)
Yes 126 (45.2) 7(63.6) 44(537) 32(395 20(417) 16 (51.6) 5(31.3) 2 (20.0)
No 95 (34.1) 1(9.1) 19(23.2) 34(42.00 14(29.2) 11(35.5) 9 (56.3) 7 (70.0)
Refused to answer 58 (20.8) 3 (27.3) 19(23.2) 15(18.5) 14(29.2) 4(12.9) 2(12.5) 1 (10.0)
Female”"” 101 (26.6) 11 (50.0) 43 (34.4) 15(15.6) 14(22.6) 4(11.4)  5(23.8)  9(47.4)
Yes 48 (47.5) 6 (54.5) 24 (55.8) 10 (66.7) 5(35.7) 2 (50.0) 1(20.0) 0(0.0)
No 31(30.7) 0(0.0 11(25.6)  4(26.7) 4(28.6) 1(25.0) 3 (60.0) 8 (88.9)
Refused to answer 22 (21.8) 5 (45.5) 8(18.6) 1(6.7) 5(35.7) 1(50  1(0.0 10111
Unit: n (%). a)Percentages for sex (%)=(sex sub-total for age group/total cases for age group)x100. YExcluded 3 cases of congenital syphilis.
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of STIs [10,12-14], suggesting that highly mobile populations
with increased exposure risks serve as potential transmission
chains.

According to the “2023 Survey on Immigrants’ Living
Conditions and Labor Force” conducted by Ministry of Data
and Statistics, non-professional workers (E-9 visa holders)
represented 30.6% of all foreign residents in the Gyeongnam
region, significantly exceeding the national average of 18.8%
[15]. The non-professional employment (E-9) visa facili-
tates temporary employment in sectors experiencing labor
shortages, such as manufacturing, construction, agriculture,
and services. This demographic composition implies that
the Gyeongnam region is relatively reliant on foreign labor
in manufacturing, construction, and other industries due to
its specific regional characteristics. Moreover, the region ex-
hibits structural features characterized by the coexistence of
large labor populations, particularly in ports and industrial
complexes, alongside areas with a high concentration of en-
tertainment establishments. According to the Ministry of the
Interior and Safety’s “Status of Entertainment Establishments
(2023)” data, the total number of entertainment establish-
ments in the Gyeongnam region (4,235), Busan (2,329), and
Ulsan (995) amounted to 7,559, representing approximately
30% of all entertainment establishments nationwide, second
only to Seoul. Utilizing mid-year resident registration popula-
tion data from Ministry of Data and Statistics, the number of
entertainment establishments per 100,000 people by region
was calculated to account for population size differences. The
Gyeongnam region had the highest number of entertainment
establishments per 100,000 people, at 100 establishments, fol-
lowed by the Honam region (68), the Gyeongbuk region (62),
the Chungcheong region (39), and capital region (34). This
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confirms the high density of entertainment establishments rel-
ative to the population in the Gyeongnam region [16]. Given
these characteristics, the syphilis outbreak in the Gyeongnam
region may warrant an interpretation that considers the inter-
play between its industrial, port-centered urban structure and
the entertainment industry.

The number of syphilis cases and their stage distribution in
the Gyeongnam region in 2024 were comparable to those re-
corded during the mandatory surveillance period from 2011
to 2019. In contrast, from 2017 to 2019, over a three-year pe-
riod, primary syphilis peaked at 206 cases, secondary syphilis
at 84 cases, and congenital syphilis at five cases. The slightly
lower incidence observed in 2024 compared to 2019, just pri-
or to the transition to sentinel surveillance in 2020, suggests a
need for further observation and analysis. This is particularly
pertinent given that 2024 marked the return to mandatory
surveillance following the sentinel surveillance period from
2020 to 2023.

A notable aspect of the diagnostic stage distribution was
the higher proportion of tertiary syphilis in the Gyeongnam re-
gion compared to the 2024 national incidence reported by the
AIDS Management Division of the KDCA in July 2025. While
the national rate of tertiary syphilis was 1.8%, with an inci-
dence rate of 0.1 cases per 100,000 people, the Gyeongnam
region exhibited a tertiary syphilis rate of 3.9%, nearly dou-
ble the national figure, and an incidence rate of 0.2 cases per
100,000 people, also twice as high [9]. Since tertiary syphilis
manifests after a prolonged latent period that can span several
years to decades following infection, these statistics may re-
flect the progression of historical infections rather than a short-
term rise in incidence. Do et al. [17] found that syphilis cases

in the United States from 2017 to 2024 were predominantly

www.phwr.org Vol 19, No 3, 2026


http://www.phwr.org

I Public Health Weekly Re.:uu’\

concentrated among young adults aged 18-34 years. Other
studies indicated that primary and secondary syphilis were
most prevalent among individuals aged 15-49 years, whereas
tertiary and latent syphilis were more common in those aged
>50 years [18]. In the Gyeongnam region, early-stage syphilis
was predominantly observed among young adults in their 20s
and 30s, while late-stage syphilis was primarily noted in older
adults, reflecting trends similar to those reported in interna-
tional studies. The progression to tertiary syphilis appears to be
influenced by a combination of factors, including delayed di-
agnosis following infection and limited access to medical care.
Therefore, it is crucial for health authorities to identify the spe-
cific factors involved to facilitate early intervention.

Among the 25 respondents queried about their encounters
with sexual partners, 20 indicated that they had met their part-
ners offline. However, the notably low response rate of 6.6%
complicates the consideration of this sample as representative
of risk factors across all cases. The prevalence of respondents
reporting one-time partners, offline encounters, and interac-
tions in entertainment establishments, as opposed to online
encounters, may reflect regional characteristics, as previously
noted in the Introduction. Nevertheless, the low response rate
concerning risk factors among younger individuals in their 20s
and 30s, who are typically active online communicators, raises
concerns about the potential underestimation of online en-
counter incidence. Recent studies, both domestically and inter-
nationally, have highlighted changes in transmission routes, in-
cluding increased anonymity and diversified contact pathways
resulting from the rise of online platforms such as dating ap-
plications. Concurrently, traditional forms of prostitution have
declined, contributing to a resurgence of syphilis [9]. Research

indicates that users of dating applications face a higher risk of
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contracting STIs compared to non-users [6,19]. Simulation
studies based on real-world data have also demonstrated that
increased utilization of dating applications complicates infec-
tion spread pathways when not properly managed [20]. These
shifts may lead to a higher number of sexual contacts for in-
fected individuals, as well as increased opportunities for such
encounters. Consequently, early detection of infected indi-
viduals and contact tracing becomes increasingly challenging.
Accurate identification of transmission routes will thus pose a
critical challenge. Furthermore, the possibility that some indi-
viduals who reported “no” sexual contact history may actually
be non-respondents suggests that the meaningful response rate
could be even lower. This underscores the necessity for mea-
sures aimed at enhancing response rates to facilitate more ac-
curate identification of infection sources.

In light of the findings of this study, future syphilis man-
agement in the Gyeongnam region should prioritize enhancing
preventive education, as well as improving accessibility to test-
ing and treatment for high-risk groups, particularly younger
age cohorts. Additionally, it is essential to establish a survey en-
vironment grounded in trust to improve response rates during
epidemiological investigations. Furthermore, the protection
of personal information must be strengthened to facilitate the
identification of transmission routes and the management of
contacts. These initiatives are anticipated to promote early de-
tection and treatment while establishing effective syphilis man-
agement strategies tailored to local characteristics.

Nevertheless, this study has certain limitations. First, due to
the nature of the data collected during the initial year of man-
datory surveillance implementation, there is a potential for
temporary underreporting. Second, the analysis was based sole-

ly on data from the year 2024, which restricts the assessment
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of temporal changes in syphilis incidence and the progression
through various disease stages. The nature of the data also pre-
cluded an in-depth comparative analysis of incidence patterns
by province. Third, the low response rate for detailed epidemi-
ological information, such as transmission routes, sexual con-
tact patterns, foreign nationality, and residency status, limited
the quantitative analysis of risk factors. In the future, the accu-
mulation of comprehensive syphilis surveillance data and im-
provements in the quality of epidemiological investigation data
through enhanced response rates are expected to enable more
detailed analyses that reflect regional and population group
characteristics. This, in turn, will facilitate the development of
syphilis prevention and management strategies specifically tai-

lored to the Gyeongnam region.
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