RESEARCH LETTERS
8.

Akoua-Koffi CG, Akran V, Faye O, Grandadam M, Ekaza E,
Kouassi KS, et al. Yellow fever and dengue fever serotype
3 viruses cocirculation in Côte d’Ivoire in 2008. Afr J Pathol
Microbiol. 2014;3:235834. http://dx.doi.org/10.4303/ajpm/
235834

Address for correspondence: Zékiba Tarnagda, NIC/Unit
Epidemic-Prone Diseases, Emerging Diseases and Zoonoses, IRSS, 399
Ave de la Liberté, BP 545, Bobo-Dioulasso, Burkina Faso; email:
zekiba@hotmail.com

Increasing Number of
Scarlet Fever Cases, South
Korea, 2011–2016
Jong-Hun Kim, Hae-Kwan Cheong
Author affiliation: Sungkyunkwan University School of Medicine,
Suwon, South Korea
DOI: https://doi.org/10.3201/eid2401.171027

The increasing number of reported scarlet fever cases during 2011‒2016 in the National Notifiable Infectious Disease
database in South Korea occurred because of increased
overall reporting and expanded reporting criteria rather than
because of increasing scarlet fever incidence. Further increases are anticipated because of other expansions in reporting requirements.

S

tudies suggest that scarlet fever incidence has been
increasing in South Korea (Republic of Korea) and
other countries of East Asia since 2011 (1–3). The report
describing increased numbers of scarlet fever cases in
South Korea was based on National Notifiable Infectious
Disease (NNID) surveillance data, which comprises cases
reported through an electronic system to the Korea Centers for Disease Control and Prevention (4). In South Korea, scarlet fever is categorized as a group 3 NNID, which
requires continuous surveillance and the establishment of
control measures against possible outbreaks because of
the risk for intermittent epidemics. Medical professionals
who work for medical institutions are required to report
cases to the local public health office. Reported data are
reviewed by the local health center staff and submitted to
the health authority of the province and Korea Centers
172

for Disease Control and Prevention through an electronic
reporting system (4). However, despite the law, the reporting rate of infectious disease by medical institutions
has been low. Assessing the sensitivity of this reporting
system for detecting scarlet fever cases was the goal of
this report.
South Korea has a single-payer public health insurance
system with universal coverage; the National Health Insurance Service is the insurer, and the Health Insurance Review and Assessment Service (HIRA) reviews payments.
Using HIRA data, institutions can obtain information on
the diagnoses of diseases and treatments for the entire population (5).
According to HIRA data, 14,550 patients in 2011
and 15,533 patients in 2013 had scarlet fever diagnoses
(International Statistical Classification of Disease and
Related Health Problems, Tenth Revision code A38) (online Technical Appendix Table 1, https://wwwnc.cdc.gov/
EID/article/24/1/17-1027-Techapp1.pdf). The number of
scarlet fever cases decreased in the following 2 years and
then increased again in 2016 to 13,261 cases (6). However, according to the NNID surveillance data, 406 cases
of scarlet fever were reported in 2011, with the number of
cases increasing with time, ending with 11,911 cases in
2016 (Figure), and most patients being young (<10 years
of age; online Technical Appendix Table 2) (7). The inconsistencies between these 2 databases indicates that the
number of in-hospital diagnoses of scarlet fever has been
roughly constant, but the reporting rate of diagnosed scarlet fever increased markedly from 2.8% in 2011 to 89.8%
in 2016.
Patients with NNIDs fall into the following 3 categories: confirmed case-patient, a person with compatible clinical symptoms who was positive for a group A
Streptococcus by laboratory tests; suspected case-patient, a person with compatible clinical symptoms who
was not tested or not positive for the pathogen by laboratory tests; and pathogen carrier. In South Korea, the
reporting criteria for scarlet fever were limited to confirmed case-patients until September 2012, after which
the criteria expanded to include suspected case-patients.
This change contributed to the sharp increase of reported
scarlet fever cases in the South Korea NNID database in
2013. This sharp increase was also facilitated by another
factor: medical institutions and government agencies
were aware of the poor NNID reporting rate and made
efforts to improve them around this time. In a previous
study, the incidence of scarlet fever in South Korea was
reported to have increased rapidly on the basis of NNID
data (3). However, considering the background of the
reporting system, we believe that HIRA data, rather than
the NNID database, better reflect the rate of infection in
South Korea.
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Figure. Incidence of scarlet fever determined using NNID and HIRA data, South Korea, 2011‒2016. The blue dashed line indicates the
starting point for NNID reporting using the expanded criteria. HIRA, Health Insurance Review and Assessment Service; NNID, National
Notifiable Infectious Disease.

We report a discrepancy between the number of patients with scarlet fever diagnoses in hospitals and the numbers reported in the NNID system. We speculate that the
rapid increase in the number of reported cases of scarlet
fever in South Korea was not caused by an increase in the
number of cases but was due to external factors, such as a
drastically increased reporting rate and the inclusion of suspected cases due to the expanded reporting criteria. However, we do not completely exclude the possibility that the
increased number of confirmed cases reflects an increased
number of patients with scarlet fever because the number of
confirmed cases, not just the overall cases, in the NNID database has been steadily increasing. Rapidly expanding private health insurance coverage, which provides additional
funding, might be increasing access to healthcare for some
patients and, thus, the number of persons seeking treatment
for scarlet fever. In 2016, the Infectious Diseases Control
and Prevention Act was amended to expand the reporting
institutions for NNID from medical institutions to inspection agencies, concurrent with the government’s efforts to
increase the reporting rate of NNID. Therefore, the reporting rate of NNID in South Korea is expected to be much
higher in the future.
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Increasing Number of Scarlet Fever Cases,
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Technical Appendix
Technical Appendix Table 1. Comparison of confirmed and suspected cases reported through NNID database with cases reported
through HIRA, South Korea, 2011‒2016*
NNID
Year
Total
Confirmed, n (%)
Suspected, n (%)
HIRA
NNID/HIRA, %
2011
406
406 (100.0)
0 (0)
14,550
2.8
2012
968
713 (73.7)
255 (26.3)
12,723
7.6
2013
3,678
1,855 (50.4)
1,823 (49.6)
15,533
23.7
2014
5,809
2,312 (39.8)
3,497 (60.2)
11,656
49.8
2015
7,002
2,356 (33.6)
4,646 (66.4)
9,666
72.4
2016
11,911
4,598 (38.6)
7,313 (61.4)
13,261
89.8
*NNID, National Notifiable Infectious Disease; HIRA, Health Insurance Review and Assessment Service.

Technical Appendix Table 2. Age distribution of patients with reported cases of scarlet fever in the NNID database, South Korea,
2011‒2016*
No. (%)
Age group, y
2011
2012
2013
2014
2015
2016
0–4
169 (41.6)
402 (41.5)
1,619 (44.0)
2,683 (46.2)
3,314 (47.3)
5,430 (45.6)
5–9
228 (56.2)
542 (56.0)
1,937 (52.7)
2,920 (50.3)
3,416 (48.8)
5,972 (50.1)
10–14
8 (2.0)
20 (2.1)
104 (2.8)
184 (3.2)
221 (3.2)
334 (2.8)
>15
1 (0.2)
4 (0.4)
18 (0.5)
22 (0.4)
51 (0.7)
175 (1.5)
*NNID, National Notifiable Infectious Disease.
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