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We investigated 1,228 residents of 3 rural areas in  
South Korea and determined that 50 (4.1%) were positive 
for severe fever with thrombocytopenia syndrome virus  
antibodies. Fever and gastrointestinal symptoms in the 
previous 3 years and career duration were associated with 
virus seropositivity.

Severe fever with thrombocytopenia syndrome (SFTS) 
is a tick-transmitted, acute febrile disease caused by 

SFTS virus (SFTSV) (1,2). Previous studies have not de-
termined the seroprevalence of SFTSV in South Korea. 
Therefore, we investigated SFTSV seroprevalence among 
residents of rural areas in South Korea and identified fac-
tors associated with seropositivity.

The Study
We conducted our study in rural areas of 3 provinces (Myeon-
cheon-myeon, Dangjin-gun, Choongcheongnam-do Prov-
ince; Nodong-myeon, Boseong-gun, Jeollanam-do Prov-
ince; and Gahoe-myeon, Hapcheon-gun, Gyeosangnam-do 
Province) in South Korea that had reported SFTS patients 
to the Korean Center for Disease Control during 2013–2014 
(Figure 1) (3). In September 2014, we administered a struc-
tured questionnaire regarding demographic characteristics 
and occupational and living conditions to 1,228 residents of 
these areas. We collected blood samples from these persons 
and subjected them to indirect immunofluorescent assays to 
determine SFTSV IgG titers. Participants were defined as 
being seropositive if the indirect immunofluorescent assay 
IgG titer was >1:32 (Figure 2). Written consent was obtained 
from all participants before administration of the survey and 
blood tests. This study was approved by the Chosun Univer-
sity Institutional Review Board.

Of 1,228 persons included in the analysis (Table 1, https://
wwwnc.cdc.gov/EID/article/24/5/15-2104-T1.htm),  

786 (64.0%) were women, 831 (67.7%) were >65 years 
of age, and 713 (58.1%) worked in agriculture. A total of 
225 (18.3%) participants had lived in the same residence 
for 1–20 years, and 757 (61.6%) had lived in the same 
residence for >41 years; 255 (20.8%) had raised domes-
tic animals and livestock (among which dogs were most 
common). Furthermore, 166 (13.5%) had received a tick 
bite during their lifetime (Table 1). The highest tick bite 
rate was reported in Boseong (94, 26.8%), followed by 
Hapcheon (43, 10.7%) and Dangjin (29, 7.1%). In the 
year before the study, 75 (6.1%) of patients in the total 
cohort had a tick bite (Boseong: 52, 12.5%; Dangjin: 13, 
3.2%; Hapcheon: 10, 2.5%), and 25 (2.0%) had a fever 
and gastrointestinal (GI) symptoms (i.e., SFTS symp-
toms) during the previous 3 years.

Among the total sample, 50 (4.1%) persons were se-
ropositive for SFTSV (Figure 1): 23 (5.5%) in Boseong, 
16 (4.0%) in Hapcheon, and 11 (2.7%) in Dangjin. Anti-
body seroprevalence was 2.3% (9/397) for persons <64 
years of age and 4.9% (41/831) for persons >65 years of 
age (Table 1). Persons who had fever and GI symptoms 
in the previous 3 years were more likely to be seroposi-
tive. Antibody positivity was also higher for persons with 
a long career duration, but we did not identify any correla-
tions with occupation type, outdoor activity–related char-
acteristics, or type of work in the previous year. Further-
more, 50 persons had antibody titers >1:32, among whom 
6 had had a tick bite in the previous year. Among these 6 
persons, 5 (83.3%) had an antibody titer >1:128. For 44 
persons who did not have tick bites in the previous year, 
15 (34.1%) had an antibody titer >1:128. Persons who had 
a tick bite in the past year had significantly higher anti-
body titers (p = 0.021).

We used multiple logistic regression analysis to 
identify variables with significant (p<0.1) probabilities 
of being associated with seropositivity. Persons who had 
fever and GI symptoms in the previous 3 years (odds 
ratio [OR] 4.09, 95% CI 1.25–13.36) and those who 
had a career duration of >41 years (OR 2.36, 95% CI 
1.11–5.02) had a higher likelihood of seropositivity than 
nonsymptomatic persons and those who had a career du-
ration of 1–20 years (Table 2). In addition, of 25 (2%) 
persons with fever and GI symptoms or suspected SFTS 
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symptoms in the previous 3 years, 4 (16.0%) were SFTS 
seropositive; among the 1,202 with no suspected SFTS 
symptoms, 3.8% (n = 46) were SFTS seropositive (p 
= 0.002). Persons who had fever and GI symptoms in 
the previous 3 years were more likely to be seropositive  
for SFTSV.

Conclusions
A much higher mortality rate was observed for patients 
with SFTS in South Korea than for patients in China (4). 
In addition, the high SFTS case-fatality rate in South Korea 
(47.2%, 17/36) is a serious public health concern (5). The 3 
areas examined in this study were rural, and most residents 

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 24, No. 5, May 2018	 873

Figure 1. Seroprevalence in 3 rural 
areas (2014) and incidence in 8 
provinces (2013–2014) of severe 
fever with thrombocytopenia 
syndrome, South Korea. Within 
each province, 1 rural area 
was selected on the basis of 
the number of cases. Green 
circles indicate seroprevalence 
determined by using an indirect 
immunofluorescence assay.  
The incidence rate is per 1  
million persons.

Figure 2. Representative indirect 
immunofluorescent assays 
of Vero E6 cells infected with 
thrombocytopenia syndrome 
virus from patients in rural 
areas, South Korea. Indirect 
immunofluorescent assays 
were conducted by using 
serially diluted patient serum as 
primary antibody and fluorescein 
isothiocyanate–conjugated 
antihuman IgG as secondary 
antibody. A) H1 serum (negative, 
dilution 1:32, IgG titer <1:32);  
B) B321 serum (positive, dilution 
1:64, IgG titer 1:512); C) H214 
serum (positive, dilution 1:32, 
IgG titer 1:128); D) D127  
serum (positive, dilution 1:32, 
IgG titer 1:256). Original 
magnification x400.
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were elderly agriculture workers. In China, queried sero-
positive farmers denied having typical SFTS symptoms 
(6). In contrast, despite possible recall bias in our study, 
seroprevalence was higher for patients who reported fever 
and GI symptoms (i.e., SFTS symptoms) during the previ-
ous 3 years.

When 2,510 residents of Jiangsu Province, China, 
were subjected to SFTSV antibody testing, 1,104 (0.44%) 
were seropositive (6). In contrast, a study of 2,547 farmers 
in a rural area of the same province reported a seroposi-
tivity rate of 1.3% (7). Thus, SFTSV seroprevalence was 
3-fold higher for rural farmers than for the general popula-
tion (6,7). Li et al. also reported that seroprevalence tended 
to increase with age (7). These findings might help to ex-
plain the relatively high seroprevalence (4.1%) observed in 
our study.

Moreover, studies have indicated that mild or sub-
clinical SFTS might be common. For example, SFTS vi-
ral antibody testing of healthy residents in Zhejiang Prov-
ince, China, showed that 7.2% had IgG against SFTSV 
(8). In this study, when persons were asked if they had 
had GI symptoms and fever in the previous 3 years, 
which indicated a suspected SFTSV infection, 25 (2.0%) 
persons, including 4 (8.0%) of 50 seropositive persons 
reported that they had had these suspected SFTS symp-
toms. Furthermore, persons who reported suspected SFTS 
symptoms were more likely to be seropositive. Therefore, 
subclinical or mild SFTSV infections might be present in 
the study communities.

In addition, the higher antibody titers for persons who 
had ticks bites in the past year indicate a correlation be-
tween tick bites and antibody titer positivity. Long career 
duration was associated with SFTS seroprevalence in this 
study. Most study participants were elderly; age and career 
duration showed a weak positive correlation (r  =  0.312, 

p<0.001). Additional research is needed to investigate 
SFTSV seroprevalence, including various age groups con-
taining an adequate number of persons. 

Our study had some limitations. First, we did not use 
other seropositivity testing methods, such as ELISA, be-
cause of lack of availability. Second, recollection of symp-
toms (e.g., fever) on the questionnaire might have intro-
duced recall bias.

In summary, SFTSV seroprevalence was 4.1% for 
residents in 3 rural areas of South Korea. A history of fever 
and GI symptoms and a long career duration were associ-
ated with SFTSV seroprevalence.
This study was supported by the National Institute of Health, 
Korea Centers for Disease Control and Prevention (grant no. 
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Table 2. Risk factors associated with SFTSV seropositivity 
determined by using multiple logistic regression in rural areas, 
South Korea* 
Characteristic aOR (95% CI) 
Age, y 

 

 <64 1.00 
 >65 1.45 (0.60–3.50) 
No. family members 

 

 0 (alone) or 1 1.57 (0.64–3.87) 
 >2 1.00 
Tick bite during previous year 

 

 No 1.00 
 Yes 1.60 (0.62–4.11) 
SFTS-related symptoms during previous 3 y 

 

 No 1.00 
 Yes 4.09 (1.25–13.36) 
Career duration 

 

 1–20 1.00 
 21–40 1.44 (0.52–3.99) 
 >41 2.36 (1.11–5.02) 
*aOR, adjusted odd ratio; SFTSV, severe fever with thrombocytopenia 
syndrome virus. 

 


