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INTRODUCTION 

Hepatitis C virus (HCV) is a major cause of chronic liver disease 

worldwide, and HCV-infected persons are at risk of developing liv-

er cirrhosis and hepatocellular carcinoma. The global prevalence 

of HCV infection is estimated to be approximately 2.8%, affecting 

about 170 million individuals.1 

There are significant global differences in HCV prevalence from 
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less than 0.5% up to near 30%. In many developed countries 

where the prevalence of HCV is relatively low, HCV is mainly trans-

mitted by intravenous drug use,2 while in developing countries 

with relatively high prevalence, unsafe parenteral procedures such 

as unsterilized syringe use are major risk factors.3,4 Therefore, the 

profiles of risk factors for HCV infection vary considerably in differ-

ent countries or populations.

The prevalence of HCV infection in South Korea is reported to 

be 0.78-1.7%, which was increasing with age. The risk factors for 

HCV infection in South Korea includes transfusion before 1995, 

intravenous drug use, multiple sex partners, hemodialysis, needle 

stick injury, and tattooing.5,6 Interestingly, even in the South Ko-

rea, there was significant difference in HCV prevalence among the 

geographic regions, showing characteristically high prevalence in 

southern coastal area of Jeonman, Gyeonman and Busan.7,8 How-

ever, the cause of geographic difference of HCV prevalence in Ko-

rea is unclear. The different pattern of exposure to the above risk 

factors for HCV infection might explain the geographic difference 

of HCV prevalence in Korea. Moreover, elucidating the regional 

risk factors is the premise for the prevention of HCV infection.

To explain the reason of the intranational geographic difference 

of HCV prevalence, we performed comparative analysis of risk fac-

tors related to HCV infection among 3 geographic areas, including 

the Capital area, Busan, and Jeolla area.

MATERIALS AND METHODS

Patients

Patients who were aged >18 years and positive for anti-HCV 

antibody were prospectively enrolled from June 2010 to Septem-

ber 2014 at 5 university hospitals in South Korea. Two of the hos-

pitals were located in a capital area (Seoul National University 

Bundang Hospital [SNBH] and Soonchunhyang University Bucheon 

Hospital [SUBH]), one in Busan (Inje University Busan Paik Hospital 

[BPH]), and the other two hospitals in Jeolla province (Chonbuk 

National University Hospital [CBUH] and Chonnam National Uni-

versity Hwasun Hospital [CNHH]). Although this HCV cohort was 

established since Janurary 2007,5 hospitals in Busan and Jeolla 

joined from June 2010, so that this study included a total of 1034 

patients who enrolled from June 2010. Among the enrolled pa-

tients, patients with acute hepatitis C (n=26) or positive anti-HCV 

antibody but negative serum HCV RNA without antiviral treatment 

(n=18) were excluded. Therefore, a total of 990 patients (153 pa-

tients in SNBH, 221 in SUBH, 264 in BPH, 211 in CBUH, 141 in 

CNHH) with chronic HCV infection were included, the subjects 

were diagnostically classified as chronic hepatitis, cirrhosis and 

hepatocellular carcinoma (HCC). Cirrhosis of the liver was diag-

nosed according to the histological findings or radiological find-

ings together with clinical features indicative of portal hyperten-

sion, such as thrombocytopenia (a platelet count <100,000/mm3), 

gastroesophageal varices, or ascites. HCC was diagnosed by histo-

logical examination or by typical radiographic findings consisting 

of arterial enhancement and venous wash-out on contrast-en-

hanced computed tomography (CT) or magnetic resonance imag-

ing (MRI) of hepatic nodules.9 The subjects were prospectively fol-

lowed at every 6 to 12 months.

Questionnaire survey on risk factors for HCV 
infection 

A trained research coordinator at each hospital interviewed the 

subject patients using a standardized questionnaire, which includ-

ed socio-demographics (age, gender, education, and occupation), 

health behaviors (smoking and drinking), and medical history in-

cluding accompanying diseases (cancer, thyroid disease, psychiat-

ric disease, diabetes, kidney disease, cerebrovascular disease, and 

cardiovascular disease). The patients answered the questions re-

garding their lifetime experience with theoretical risk factors for 

HCV infection, such as acupuncture, dental procedures, diagnostic 

endoscopy, surgery, other invasive medical procedures, tattooing, 

piercing, cosmetic procedures, needle stick injury, blood transfu-

sion, hemodialysis, diagnosis of hemophilia, intravenous drug use, 

incarceration, familial history of HCV-related liver disease, living 

with HCV carriers, and number of sexual partners.

Completed questionnaires and clinical data were entered into 

the electronic case report form at the Korean HCV cohort study 

group homepage (http://www.hcvcohort.or.kr).

Statistical analysis 

The subject patients were divided into 3 groups according to the 

location of the hospital; capital area (SNBH and SUBH), Busan 

area (BPH), and Jeolla area (CBUH, CNHH). Categorical variables 

were compared with the chi-square test, and continuous variables 

were compared with ANOVA test. To elucidate the risk factors 

specifically related to patients in Busan or Jeolla area compared to 

those in the capital area, univariate and multivariate multinomial 

analyses in which capital area was chosen as a reference category 
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were performed. Multivariate multinomial logistic regression anal-

yses were conducted to assess the difference of potential risk fac-

tors, comorbidity, age and sex which are significantly different in 

univariate logistic regression analyses. In these models, dependent 

variables such as age, gender, diagnostic category, intravenous 

drug use, needle stick injury, blood transfusion before 1995, sur-

gery before HCV diagnosis, HBV coinfection, invasive medical pro-

cedures, living with HCV carriers, hemodialysis, number of sexual 

partners, dental procedures, diagnostic endoscopy, cosmetic pro-

cedure, tattooing, and piercing were included. Data were analyzed 

using SAS enterprise guide 5.1 software (SAS Institute, Cary, NC). 

RESULTS

Comparison of demographic and clinical features among 
3 groups of subjects based on the geographical location 
of the hospital

A total of 990 patients were included in this study. The mean 

age of the patients was 56.7 years, and 50.7% of patients were 

female. The diagnostic distributions of the patients were chronic 

hepatitis (n=707, 71.4%), cirrhosis (n=193. 19.5%) and HCC 

(n=90, 9.1%). The demographic and clinical features of the pa-

tients in 3 geographically different groups were compared in Table 

1. The patients from Jeolla area (CBUH and CNHH) are older, more 

male proportion, and higher proportion of HCC, because CNHH is 

a regional cancer center. Diabetes is more prevalent in Jeolla, kid-

ney disease in a capital area, and psychiatric illness, mainly de-

pression in Busan (Table 1).

Comparison of potential risk factors for HCV infection 
among 3 different regions 

The extent to exposure to potential risk factors of HCV infection 

is different among hospitals (Table 2). Experience of dental proce-

dure and endoscopy, transfusion before 1995, surgery before HCV 

diagnosis, dialysis, birth from HCV-infected mother, invasive medi-

cal procedures, needle stick injury, acupuncture, intravenous drug 

use, multiple sexual partners, incarceration, tattooing, piercing, 

and cosmetic procedures were significantly different among 3 re-

gions in chi-square analyses. Overall, patients in Busan were more 

exposed to the risk factors of HCV infection, whereas patients in 

Jeolla were less exposed to them. Among various invasive medical 

and cosmotic procedures, intraarticular injection and shaving in 

barber shops were significantly more frequent in Busan, respec-

tively. 

In univariate logistic regression, more patients in Busan had ex-

perience of dental procedures, endoscopy, dialysis, invasive medi-

cal procedures, acupuncture, piercing, cosmetic procedures, intra-

venous drug use, incarceration, and having multiple sex partners 

compared with those in capital area (Table 3), whereas less pa-

tients in Busan had experienced surgery before HCV diagnosis 

compared with those in capital area. In multinomial multivariate 

logistic regression analsysis, patients in Busan had significantly 

more experience of invasive medical procedures, acupunctures, 

Table 1.  Demographic and clinical features among groups of subjects from three different geographical regions in Korea

Capital area (n=374) Busan (n=264) Jeolla (n=352) P-value

Age, mean±SD 54±12 55±11 61±12 <0.01

Male/female, n (%)          159/215 (42.5/57.5)       132/132 (50.0/50.0)         197/155 (56.0/44.0) <0.01

Diagnosis, n (%) <0.01

Chronic hepatitis          308 (82.4)       191 (72.4)        208 (59.1)

Liver cirrhosis           54 (14.4)         64 (24.2)          75 (21.3)

Hepatocellular carcinoma          12 (3.2)         9 (3.4)          69 (19.6)

Age at HCV diagnosis, mean±SD 50±13 48±12 55±12 <0.01

HBV coinfection, n (%) 18/369 (4.9) 8/263 (3.0) 23/343 (3.7)   0.12

Obesity (BMI≥25), n (%)   99/371 (26.7) 83/264 (31.4) 107/349 (30.7)   0.35

Diabetes, n (%)   49/374 (13.1) 49/264 (18.6) 71/349 (20.3)   0.03

Psychiatric illness, n (%)   20/371 (5.4) 27/263 (10.3) 11/.44 (3.2) <0.01

Kidney disease, n (%)   22/368 (6.0) 6/263 (2.3) 9/345 (2.6)   0.02

HCV, hepatitis C virus; SD, standard deviation; HBV, hepatitis B virus; BMI, body mass index.
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cosmetic procedures and having multiple sex partners compared 

with those in capital area (Table 4). 

Patients in Jeolla had significantly less experience of surgery be-

fore HCV diagnosis, dialysis, dental procedures, acupuncture, tat-

tooing, piercing, cosmetic procedures, intravenous drug use and 

incarceration, and having multiple sex partners compared with 

those in capital area in univariate analysis (Table 3). In multinomial 

multivariate analysis, significantly less patients in Homan had ex-

perienced dental procedures, acupuncture, piercing, and cosmetic 

procedures, and had multiple sex partners compared with those in 

capital area (Table 4).

DISCUSSION 

The present study compared the risk factors for HCV infection 

among 3 groups of chronic HCV infected patients in 3 geographi-

cally different regions in Korea using questionnaire survey. As a 

result, the extent and content of exposure to the risk factors of 

HCV infection showed significant regional differences, suggesting 

a plausible explanation for the intranational regional variation of 

HCV prevalence in Korea. 

The prevalence of HCV infection in Korea has a characteristic 

geographic variation. According to National Health Insurance da-

tabase, Busan showed highest age-adjusted prevalence ratio 

(APR), 1.76, accompanied by Jeonam 1.48, Gyeongnam 1.31. Jeju 

1.20, and Seoul 1.13 in order, while Jeonbuk has the lowest APR 

(0.42).8 The reason of the intranational geographic difference of 

HCV prevalence is still unclear. The different pattern of exposure 

to the risk factors of HCV might explain the geographic difference 

of HCV prevalence in Korea.

Potential risk factors for HCV transmission in Korea includes 

blood transfusion before HCV screening, intravenous drug use, 

hemodialysis, needle stick injury, tattooing, dental procedures, 

and multiple sexual partners.5,6 

In this study, more patients in Busan had been exposed to risk 

Table 2. Comparison of potential risk factors for HCV infection among three different geographical regions of Korea

Capital area (n=374) Busan (n=264) Jeolla (n=352) P-value

Transfusion before 1995, n (%)

Yes/no/unknown 60/297/17 (16.0/79.4/4.6) 42/208/14 (15.9/78.8/5.3) 37/282/33 (10.5/80.1/9.4)   0.02

Surgery before HCV diagnosis, n (%) 202/367 (55.0) 121/263 (46.0) 140/344 (40.7) <0.01

Hemophilia, n (%) 0/374 (0)  4/259 (1.5)   5/348 (1.4)   0.06

Living with HCV carrier, n (%)

Yes/no/unknown 6/358/10 (1.6-95.7/2.7) 8/8/248 (3.0/3.0/93.9) 10/261/81 (2.8/74.2/23.0) <0.01

Birth from HCV mother, n (%)

Yes/no/unknown 1/365/8 (0.3/97.6/2.1) 0/259/5 (0/98.1/1.9) 4/267/81 (1.1/75.9/23.0) <0.01

Dialysis, n (%) 14/373 (3.8)    1/264 (0.4)    2/346 (0.6) <0.01

Number of dental procedure >3, n (%) 289/365 (79.2) 224/257 (87.2) 200/325 (61.5) <0.01

Number of endoscopy≥3, n (%) 110/255 (30.1) 109/262 (41.6)  111/339 (32.7) <0.01

Invasive medical procedures, n (%)   6/371 (1.6)   35/262 (13.4) 12/350 (3.4) <0.01

Needle stick injury, n (%)

Yes/no/unknown 23/287/64 (6.2/76.7/17.1) 7/246/11 (2.7/93.2/4.2) 5/320/27 (1.4/90.9/7.7) <0.01

Number of acupuncture >5, n (%)   215/369 (58.3) 194/263 (73.8) 142/344 (41.3) <0.01

Intravenous drug use, n (%)   21/374 (5.6)   31/263 (11.8) 2/344 (0.6) <0.01

Tattooing, n (%)   167/374 (44.7) 112/263 (42.6) 95/348 (27.3) <0.01

Piercing, n (%) 180/374 (48.1) 105/262 (40.1) 76/348 (21.8) <0.01

Cosmetic procedures, n (%)   79/372 (21.2) 157/261 (60.2) 21/349 (6.0) <0.01

Sexual partners≥3

Yes/no/no answer 68/221/85 (18.2/59.1/22.7) 113/149/2 (42.8/56.1/0.8) 48/290/14 (13.6/82.4/4.0) <0.01

Incarceration, n (%) 31/372 (8.3) 41/263 (15.6) 6/347 (1.7) <0.01

HCV, hepatitis C virus.
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factors for HCV infection including invasive medical procedure, 

acupuncture, cosmetic procedures, and multiple sex partners than 

those in capital area. Invasive procedure frequently performed in 

Busan was the intraarticular injection. Experience of cosmetic pro-

cedure was especially higher in male in Busan and was a shaving 

in barber shops. Shaving in barber shops was reported as a risk 

factor for HCV infection in other countries probably due to sharing 

unsterilized knives.10,11 There is no consensus on whether acupunc-

Table 3. Multinomial univariate analysis for the potential risk factors of HCV infection among three different geographical regions of Korea

Busan vs. Capital area Jeolla vs. Capital area

OR (95% CI) P-value OR (95% CI) P-value

Age* 1.01 (0.99-1.02) 0.36 1.05 (1.04-1.07) <0.01

Sex, F vs. M 0.74 (0.54-1.02) 0.06 0.58 (0.43-0.78) <0.01

Diagnosis

    Chronic hepatitis vs. HCC 0.83 (0.34-2.00)   0.67 0.12 (0.06-0.22) <0.01

LC vs HCC 1.58 (0.62-1.03)   0.34 0.24 (0.12-0.49) <0.01

Age at HCV diagnosis 0.99 (0.98-1.01)   0.22 1.03 (1.02-1.05) <0.01

HBV coinfection 0.61 (0.26-1.43)   0.26 1.40 (0.74-2.65)   0.30

Hemophilia   >999.99 (<0.01->999.99)   0.97    >999.99 (<0.01->999.99)   0.97

Living with HCV carrier

    Unknown vs. no 1.16 (0.45-2.97)   0.77 11.1 (5.65-21.84) <0.01

    Yes vs. no 1.93 (0.66-5.62)   0.23 2.29 (0.82-6.37)   0.11

Birth from HCV mother

    Unknown vs. no 0.88 (0.29-2.72)   0.83 13.84 (6.58-29.11) <0.01

    Yes vs. no        <0.01 (<0.01->999.99)   0.98 5.47 (0.61-49.20)   0.13

Transfusion before 1995

    Unknown vs. no 1.18 (0.57-2.44)   0.66 2.05 (1.11-3.75)   0.02

    Yes vs. no 1.00 (0.65-1.54)   1.00 0.65 (0.42-1.01)   0.06

Surgery before HCV diagnosis 0.70 (0.51-0.96)   0.03 0.56 (0.42-0.76) <0.01

Dialysis 0.10 (0.01-0.75)   0.03 0.15 (0.03-0.66)   0.01

Number of dental procedure >3 1.79 (1.15-2.78)   0.01 0.42 (0.30-0.59) <0.01

Number of endoscopy≥3 1.62 (1.19-2.30) <0.01 1.13 (0.82-1.55)   0.46

Invasive medical procedures    9.38 (3.88-22.65) <0.01 2.16 (0.80-5.82)   0.13

Needle stick injury

    Unknown vs. no 0.20 (0.10-0.39) <0.01 0.38 (0.24-0.61) <0.01

    Yes vs. no 0.36 (0.15-0.84)   0.02 0.20 (0.07-0.52) <0.01

Number of acupuncture >5 2.01 (1.43-2.84) <0.01 0.50 (0.37-0.98) <0.01

Intravenous drug use 2.25 (1.26-4.00) <0.01 0.10 (0.02-0.42) <0.01

Tattooing 0.92 (0.67-1.26)   0.61 0.47 (0.34-0.64) <0.01

Piercing 0.72 (0.52-0.99)   0.04 0.60 (0.22-0.42) <0.01

Cosmetic procedures 5.60 (3.94-7.95) <0.01 0.24 (0.14-0.40) <0.01

Sexual partners≥3

    No answer vs. no 0.04 (0.01-0.14) <0.01 0.13 (0.07-0.23) <0.01

    Yes vs no. 2.47 (1.71-3.55) <0.01 0.54 (0.36-0.81) <0.01

    Incarceration 2.03 (1.24-3.34) <0.01 0.20 (0.08-0.47) <0.01

*This is a continuous variable. 
OR, odds ratio; CI, confidence interval; HCC, hepatocellular carcinoma; LC, liver cirrhosis; HCV, hepatitis C virus; HBV, hepatitis B virus.
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ture is a risk factor for HCV transmission,6,12 but in this study, fre-

quency as well as experience of acupuncture was higher in a re-

gion with high prevalence of HCV infection. Intravenous drug use 

seemed to be higher in Busan in univariate analysis, but not sig-

nificantly different in multivariate analysis, probably because of in-

teractions of closely related risk factors. Therefore, high prevalence 

of HCV infection in Busan might be explained by higher exposure 

to risk behaviors, suggesting that targets for preventive measures 

exist.  

Interestingly, patients in Jeolla show significantly lower exposure 

to many potential risk factors, but were older compared with 

those in capital area. Old age might not come from CNHH’s char-

acteristic in which patients had more advanced disease, because 

patients in CBUH were also older. Patients in Jeolla had been less 

exposed to risk behaviors including dental procedure, acupunc-

ture, piercing, cosmetic procedures, and multiple sexual partners 

than patients in capital area. Dental procedures were known to be 

a risk factor in Korea and foreign countries.6,13 Comparing two 

hospitals located in Jeolla province, patients in CNHH which is a 

local cancer center had more proportion of male, LC, HCC, and 

HBV coinfection and had been more exposed to risk factors for 

HCV infection including invasive medical procedures, dental pro-

cedures and multiple sex partners than those in CBUH where HCV 

prevalence was lowest in Korea (data not shown). It was difficult 

to explain the high prevalence of HCV infection in Jeolla with the 

exposure to risk factors. Considering the old age of the cohort, 

relatively high prevalence of HCV infection in this area might be 

remote cohort effect. As a reference group, two hospitals (SNBH 

and SUBH) located in the capital area did not show a significant 

difference of exposure to the risk factors (data not shown). 

This study had several limitations. First, we did not identify cur-

rent living address or birth place, and the region of hospitals might 

not be a place of residence. However, patients of hospitals located 

in non-capital area were not likely to reside in a different region, 

and approximately less than 10% of patients in the hospitals in 

capital area came from other region. Second, the subject patients 

were enrolled in university hospitals rather than primary care clin-

ics, suggesting referral bias. Moreover, CNHH is a local cancer 

center, and has a high proportion of cirrhosis and HCC. This cohort 

might not exactly reflect the whole HCV patients. Third, some pa-

Table 4. Multinomial multivariate analysis for the potential risk factors of HCV infection among three different geographical regions of Korea

Busan vs. Capital area Jeolla vs. Capital area

OR (95% CI) P-value OR (95% CI) P-value

Age* 0.99 (0.97-1.01)   0.54 1.02 (1.01-1.04)   0.01

Sex, F vs. M 1.38 (0.76-2.53)   0.29 1.02 (0.62-1.67)   0.95

Diagnosis

    Chronic hepatitis vs. HCC 1.56 (0.55-4.45)   0.41 0.25 (0.12-0.52) <0.01

LC vs. HCC 2.78 (0.93-8.32)   0.07 0.37 (0.17-0.81)   0.01

Surgery before HCV diagnosis 0.49 (0.33-0.73) <0.01 0.72 (0.51-1.03)   0.08

Dialysis 0.23 (0.02-3.01)   0.26 0..23 (0.05-1.21)   0.08

Number of dental procedure >3 1.67 (0.96-2.92)   0.07 0.48 (0.31-0.73) <0.01

Number of endoscopy≥3 1.20 (0.79-1.84)   0.39 1.42 (0.95-2.11)   0.09

Invasive medical procedures   5.89 (2.14-16.21) <0.01 1.07 (0.35-3.27)   0.91

Number of acupuncture >5 1.80 (1.16-2.79) <0.01 0.55 (0.37-0.80) <0.01

Intravenous drug use 0.79 (0.35-1.78)   0.57 0.23 (0.05-1.10)   0.07

Tattooing 0.89 (0.55-1.44)   0.62 0.97 (0.62-1.52)   0.90

Piercing 0.64 (0.37-1.15)   0.14 0.42 (0.26-0.70) <0.01

Cosmetic procedures 7.40 (4.74-11.55) <0.01 0.44 (0.24-0.79) <0.01

Sexual partners≥3

    No answer vs. no  0.02 (0.00-0.13) <0.01 0.19 (0.09-0.39) <0.01

    Yes vs. no 1.84 (1.11-3.06)   0.02 0.37 (0.17-0.81)   0.04

*This is a continuous variable.
OR, odds ratio; CI, confidence interval; HCC, hepatocellular carcinoma; LC, liver cirrhosis; HCV, hepatitis C virus.
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tients did not want to answer private questions such as those per-

taining to sexual relationships, which resulted in missing data. We 

set an extra category for variables of which missing or unknown 

rates were over 10%. The response rates of questions about sexu-

al behavior were significantly lower in subjects in capital area than 

those in Busan or Jeolla. Therefore, higher proportion of risky sex-

ual behavior in Busan can be a reporting bias.  

In conclusion, this study demonstrated the significant geograph-

ic difference of exposure to risk factors for HCV infection existed 

in Korea. The high prevalence of HCV infection in Busan may be 

related to various invasive procedures and high risk sexual behav-

ior, therefore, active preventive measures to block the infection 

risk are urgently required. However, the high HCV prevalence in 

Jeolla province may be remote cohort effect, suggesting that ac-

tive recognition of patients and treatment is a top priority. The dif-

ference of exposure to risk factors might explain a regional varia-

tion of HCV infection in Korea.
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