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OBJECTIVES: Quarantine measure for prevention of epidemic disease and further evaluations of their effi-
ciency are possible only by elaborating analyses of imported cases. The purpose of this study was to analyze 
descriptive epidemiological characteristics of pandemic influenza A (H1N1) cases imported to Korea. 

METHODS: We collected two sets of data. The first set, comprised daily reported cases of H1N1 obtained 
from local cities in accordance with government policy about mandatory reporting of all H1N1 cases during 
May 1 to August 19, 2009. The second set, including 372 confirmed imported H1N1 cases, identified from 13 
National Quarantine Stations in the Korea Centers for Disease Control and Prevention from May 24 to De-
cember 31, 2009. However, given the lack of information on the nature of the imported H1N1 cases from the 
two data sets during the over lapping period from May 24 to August 19, we express the number of imported 
cases as a range for this period.

RESULTS: We estimated that the number of imported H1N1 cases from May 1 to August 19, 2009, was be-
tween 1,098 and 1,291 and the total number of cases was 2,409 to 2,580. We found the number of imported 
cases was beginning to diminish as of August. A analysis of the second data set showed that the distribution of 
sex was similar (males 50.7%, females 49.3%) and the age distribution from 20 to 59 was 61.5% and that of 
60 and over was 0.8% of the 372 cases. We identified 25 countries where people infected with H1N1 traveled 
and 67.5% were in Asia. But the proportion of cases (/1,000) by region shows Oceania (0.199), South Ameri-
ca (0.118), Southeast Asia (0.071), North America (0.049), Europe (0.035), and Northeast Asia (0.016) in that 
order. The order of H1N1 peaking was the Southern Hemisphere, Tropics, and the Nothern Hemisphere. 

CONCLUSIONS: This study provided information that could make possible the evaluation of the government 
quarantine measure for stopping imported disease from causing community-acquired spread in the future. 
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INTRODUCTION

The number of overseas travelers to Korea has increased since 
the overseas travel was liberalized in 1989. About 9,494,000 

people traveled to foreign countries in 2009 [1]. It is worth not-
ing that airplanes carried more than one billion travelers world-
wide [2,3], who have been the main carriers of infectious dis-
eases from foreign countries each year [4]. It was confirmed 
that infectious diseases could be spread by airplanes through 
the severe acute respiratory syndrome (SARS) pandemic, which 
infected about 8,000 people in 30 countries and took about 
700 people’s lives in Hong Kong in 2003 [5]. To minimize the 
domestic spread of infectious diseases from foreign counties, 13 
national quarantine stations identify areas affected by infec-
tious diseases. Travelers who have visited these areas are sub-
jected to quarantine including fever observation, health ques-
tionnaire including items on personal travel information and 
symptoms, the isolation of suspected patients, and laboratory 
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diagnoses. The quarantine system is known to the public for its 
strict border control measure that enforced the containment 
(quarantine and isolation) during the pandemic period for in-
fluenza A (H1N1) in 2009. And the system has been more im-
portant for preventing disease epidemics. However, there has 
been no domestic analysis of characteristics of the cases of quar-
antine and imported disease. Although the government took 
steps to prevent severe acute respiratory syndrome from enter-
ing the country in 2003, a general evaluation of the govern-
ment’s responses was performed only after the H1N1 pandem-
ic in 2009 [6,7]. Meanwhile, epidemiological analyses of H1N1 
cases had already been performed during H1N1 epidemic peri-
ods in some countries, such as Singapore [8]. In addition, stud-
ies evaluating the effectiveness of quarantine have been report-
ed recently [9,10]. Quarantine measure for the prevention of 
epidemic diseases and further evaluations of their efficiency are 
possible only by elaborate analyses of imported cases. Thus, this 
study investigated the descriptive epidemiological characteris-
tics of H1N1 cases in Korea during 2009 pandemic period by 
reviewing the daily H1N1 occurrence and imported H1N1 cas-
es identified by the quarantine process of 13 National Quaran-
tine Stations to provide basic data for improving the effective-
ness of quarantine measure.

MATERIALS AND METHODS

The subjects of this study were all confirmed H1N1 patients 
(The daily reported cases from local cities) and only imported 
H1N1 patients (incoming travelers) confirmed by 13 National 
Quarantine Stations (Figure 1). The daily reports on the patients 
who were confirmed by polymerase chain reaction (PCR) tests 
in all of local cities were collected from May 1 to August 19, 

2009,  The occurrence dates, cases imported and community-
acquired infections, and infection routes of those cases were in-
vestigated. Imported H1N1 cases were defined as patients who 
had overseas travel history within the previous 7 days. Com-
munity-acquired H1N1 cases were defined as patients who 
were surmised to have had contact with other patients and had 
not traveled overseas. The other subject group included 372 im-
ported H1N1 patients who were confirmed by PCR tests thro-
ugh 13 National Quarantine Stations in the Korea Centers for 
Disease Control and Prevention (KCDC)  from May 24 to De-
cember 31, 2009. The information sources were from the Health 
Questionnaire including personal travel information. Weekly 
epidemiological analyses were performed from the 22nd week 
to 53nd week. Descriptive analyses of data from the Health 
Questionnaire including sex, age, entry dates, and countries vis-
ited were performed by SPSS version 12.0. (SPSS Inc., Chicago, 
IL, USA). However, the number of imported H1N1 cases was 
treated as a range with a minimum and maximum from May 
24 to August 19, 2009 because any overlap of the cases from 
the reported data and quarantine data could not be confirmed.  

RESULTS
 

Trends in the occurrence of total imported influenza  
A (H1N1) cases

From the data collected by local cities from May 1 to August 
19, 2009, it was estimated that the number of imported H1N1 
cases was from a minimum of 1,098 to a maximum of 1,291, 
and the total number of H1N1 cases was at least 2,409 and a 
maximum of 2,580. Reviewing the trend for the early outbreak 
of H1N1, the first imported H1N1 case was identified on May 
2, 2009, and 2 additional cases were found by tracing the in-
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Data

Local cities  
The total numbers of H1N1 confirmed reported cases in local cities in accordance 

with government policy about mandatory reporting of all H1N1 cases  
from May 1 to Aug 19, 2009

Quarantine 
Stations 
(KCDC)

372 imported H1N1 cases, obtained from 13 National Quarantine Stations in KCDC from May 24 to Dec 31, 2009.

Quarantine masure
(border control) 

Strict border control measure for international 
passengers arriving from all countries 

(Apr 24 - July 26)

Strict border control measure 
for international passengers 

arriving from 11 risk 
countries* (July 27 - Sept 14)

Raising public awareness about how to prevent H1N1
(Sep 15 -     ) 

National strategy
Containment (quarantine, Isolation) 

(Apr 28 - Jul 28)
Mitigation (survey and treatment)

(Jul 29 - Nov 10)
Mitigation (vaccination) 

(Nov 10 -   )

Figure 1. Two data sources and quarantine (national strategy) measures for H1N1 by week and month in 2009. 
H1N1, influenza A; KCDC, Korean Centers for Disease Control and Prevention.  
*Eleven high risk countries had current epidemics: the United States, Canada, Mexico, United Kingdom, Spain, Australia, New Zealand, 
Chile, Thailand, Hong Kong, and the Philippines. 



3

Choi JK et al.: Epidemiological Characteristics of Imported H1N1 Cases

fection route and the contacts of the first case [11]. What was 
assumed to be the first community- acquired H1N1 case was 
reported on June 25. In reviewing monthly data by infection 
route, the total number of H1N1 cases was 2,580 with the 
maximum estimate as follows: 24 cases including 22 imported 
cases, and two putative cases by close contact were reported in 
May, 212 cases in June, 1,318 cases in July, and 1,026 from Au-
gust 1 to 19. The percentages of imported H1N1 cases were es-
timated to be 91.7% (22 cases) in May, 84.9% (180 cases) in 
June, 54.6% (719 cases) in July, and 36.1% (370 cases) from 
August 1 to 19. In other words, beginning in August, the num-
ber of putative community-acquired H1N1 cases had exceeded 
that of imported cases, and community-acquired H1N1 had 
spread all over the country (Figure 2).

Epidemiological characteristics of H1N1 cases from the 
quarantine
Demographic characteristics

The distributions by sex, age, and country of 372 H1N1 pa-
tients who were confirmed by 13 National Quarantine Stations 
only were investigated for 32 weeks, from May 24 to Decem-
ber 31. 

The number of male patients was 186 and that of female pa-
tients was 181 out of 367 patients, which accounts for all but 5 
who omitted their sex from the health questionnaire. The main 
age distribution was from 20 to 29 years old (37.9%). The num-
ber of patients 60 years old and above was 3, comprising 0.8% 
of the total. Reviewing 367 patients, that is, all but 41 who did 
not fill out their occupation information in the health question-
naire, the number of civilians was 107 (29.1%), that of elemen-
tary, middle, and high school students was 103 (28.1%), that of 

undergraduate and graduate students was 89 (24.2%), and that 
of preschoolers was 27 (7.4%) (Table 1).

Among 367 patients, that is, all but 8 who did not fill out 
their nationality information, the number of Koreans was 328 
(89.4%) and the number of non-Koreans was 31 (8.4%).

The status of countries visited
The number of the countries visited by the 361 H1N1 pati-

ents, that is, all except 11 who did not report the countries they 

Imported H1N1 cases  Close contacted H1N1 cases with imported Community-acquired H1N1 cases
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Figure 2. Infection sources reported at 13 National Quarantine Stations in KCDC and local cities until Aug 19. 
KCDC, Korea Centers for Disease Control and Prevention. 

Table 1. Composition of imported confirmed cases (from May 24 to 
Dec 31, 2009) 

Male 
(n=186)

Female 
(n=181 )

Total 
(n=367) %

Age (yr)
0-9 17 27   44 12.0
10-19 45 49   94 25.7
20-29 67 72 139 37.9
30-39 27 19   46 12.5
40-49 14   5   19 5.1
50-59 14   8   22 6.0
Over 60   2   1     3 0.8

Group (yr)
0-7   8 19   27 7.4
8-19 51 52 103 28.1
≥20 43 46   89 24.2
≥20* 63 44 107 29.1
Unknown 21 20   41 11.2

Nationality
Korean 167 161 328 89.4
Non-Korean   18   13   31 8.4
Unknown     1     7     8 2.2

*Not fill out their occupation information as students.
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visited on the health questionnaire, was 25.
The country with the highest ratio of H1N1 cases per 1,000 

entrants among the countries visited was Guam, followed by 
Hong Kong, New Zealand, Australia, and the Philippines,in that 
order. The region with the highest ratio of H1N1 cases was Oce-
ania, followed by South America, Southeast Asia, North Ameri-
ca, Europe, and Northeast Asia in that order (Table 2).

The status of entry for H1N1 patients
The highest inflow of confirmed imported cases by region 

and by week was from North America and Northeast Asia, fol-
lowed by Southeast Asia, Oceania, Europe, and South America, 
in that order (Figure 3). In a review by country, H1N1 cases 
were found first in travelers from the United States and Japan 
in the 22nd week. H1N1 cases were found in travelers from 
Hong Kong during the 24th week; from the Philippines during 
the 25th week; from Australia in the 26th week; from New Zea-

land, Canada, and Thailand during the 27th week; and from Bra-
zil in the 30th week. The ratio of influenza-like-illness (ILI) in 
Korea had rapidly increased from the 41st week and reached 
its peak, 44.96 cases out of 1,000, at the 44th week. This corre-
sponded with the H1N1 trend of quarantine num bers during 
the winter (Figure 3).

DISCUSSION

In the middle of March 2009, an increase in nonspecific ILI 
was observed by Mexico’s Ministry of Health. Two H1N1 cases 
were reported in California by the United States Centers for 
Disease Control and Prevention (US CDC) in the middle of 
April 2009. By the end of the third week in April, it was con-
firmed that patients who had influenza or pneumonia symp-
toms were infected by the same H1N1 virus in Texas and Mexi-

Table 2. The composition of the inflow of confirmed imported cases by country and by region (from May 24 to Dec 31, 2009) 

Region Country n No. travelers 
by all countries

Case proportion 
by country

Case proportion 
by region

Oceania Australia 21 138,097 0.15 0.199
New Zealand 8 32,161 0.25 
Saipan* 2 - -
An incorporated territory of the United States (Guam) 5 362 13.81 
Sum 36 170,620

South America Brazil 2 16,890 0.12 0.118
Sum 2 16,890

Southeast Asia Philippines 54 419,591 0.13 0.071
Thailand 26 592,021 0.04 
Vietnam 15 274,900 0.05 
Malaysia 5 129,789 0.04 
Indonesia 11 154,282 0.07 
Sum 111 1,570,583

North America United States 52 1,055,295 0.05 0.049
Canada 6 112,051 0.05
Hawaii* 1 - -
Sum 59 1,167,346

Europe Finland 3 26,266 0.11 0.035
England 8 68,285 0.12 
Italy 1 24,698 0.04 
France 3 118,173 0.03 
Russian Federation 3 140,996 0.02
Germany 2 201,420 0.01 
Czech Republic 1 19,640 0.05 
Sum 21 599,478

Northeast Asia Japan 28 3,722,912 0.01 0.016
Hong Kong Special Administrative Region 10 15,839 0.63 
Singapore 20 253,929 0.08 
Taiwan 9 312,315 0.03 
People’s Republic of China 65 3,888,930 0.02 
Sum 132 8,193,925

Total 361 11,718,842 0.031

*Data missing for the number of entrants.
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Figure 4. Epidemic curves of confirmed imported cases of influenza A (H1N1) in 2009 detected from 13 National Quarantine Stations by 
geographic and climate area.
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Figure 3. The composition of the inflow of confirmed imported cases by region and week and the status of influenza like illness (ILI) in Korea. 
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co [12]. The World Health Organization (WHO) announced that 
this virus was a different type than the previous ones found in 
pigs and humans [13]. According to this announcement, influ-
enza A prevention systems were activated all over the world. In 
Korea, the containment (quarantine and isolation) level of the 

quarantine masure (border control) was taken to prevent the 
inflow of H1N1. During this period, fever tests and health ques-
tionnaire collection were performed by 13 National Quarantine 
Stations on every entrant from all countries. Beginning July 27, 
2009, the range of travelers subject to quarantine was reduced 
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to travelers from 11 high risk countries. After September 15, 
border measeure was converted gain to the level of raising pub-
lic awareness about how to prevent H1N1. As confirmed H1N1 
cases had been reported in most countries, and the number of 
patients had increased, the WHO no longer collected the num-
ber of confirmed patients beginning July 17, 2009 [14]. How-
ever, local cities had reported daily data in accordance with 
government policy about mandatory reporting for suspected 
imported and community-acquired H1N1 patients beginning 
May 1 and continued to do so through August 19, 2009. Re-
viewing the daily trend of H1N1 cases in Korea, the first im-
ported case was confirmed on May 2, 2009. On June 25, the 
first putative community-acquired case was reported. The gap 
between the official date, July 11, and the date reported by lo-
cal cities and pro vinces of the first putative community-acquir-
ed case was about 2 weeks because the data from local cities 
and provinces was reported daily; however, the official data 
was reported after additional epidemiological investigation. The 
number of putative community- acquired H1N1 cases exceed-
ed that of imported cases, and community-acquired H1N1 had 
spread all over the country since August. In China, which has 
the same seasonal conditions as Korea, the number of putative 
community-acquired H1N1 cases exceeded that of imported 
cases on July 28, 2009 [15], with a trend similar to that of Ko-
rea. Meanwhile, in Japan, public health actions taken included 
the closing of schools and the delay of public assemblies be-
cause the epidemic had already spread, with 321 H1N1 pa-
tients reported by May 23, 2009 [6]. Japan reduced its quaran-
tine measure from the isolation level to the mitigation level on 
May 21 which was five days later after confirming the first 
community-acquired H1N1 case on May 16, 2009 [16]. How-
ever, Korea and China maintained the isolation level by the 
end of July and July 10, respectively. The ratio of H1N1 cases 
per 100,000 people in Japan was three times higher, at 0.29 
patients, than the ratio in Korea, with 0.09 patients at the end 
of May 2009. However, by August 9, 2009, the ratio of H1N1 
cases per 100,000 people was lower in Japan (3.89 cases) than 
Korea (4.02 cases). It should be noted that unlike Japan’s focus 
on treatment instead of diagnosis of H1N1 early in the epidem-
ic, the use of active PCR tests could have increased the official 
H1N1 ratio in Korea. The next part of the investigation con-
cerned the trend of 372 imported H1N1 patients who were 
confirmed by 13 National Quarantine Stations from the 22nd 
week, 2009, to the 53rd week. The average num ber of imported 
H1N1 cases per week identified by quarantine was 11.6 for 
those 32 weeks in 2009. The average number of weekly im-
ported H1N1 cases during the period of the containment (quar-
antine and isolation) level was 15.6 for 9 weeks, and during the 
period of the mitigation level, it was 13 cases for 7 weeks. The 
average number for imported H1N1 cases per week during the 

period at the level of raising public awareness was 8.7 for 16 
weeks. The decrease in the co untries visited that triggered quar-
antine and the change of quarantine measure could have played 
a role in the decrease in the number of H1N1 cases per month. 
In other words, the total number of entrants coming from for-
eign countries had been subject to quarantine during the peri-
od with the containment (Quarantine and Isolation) level, but 
the number of subject to quarantine was reduc ed to only en-
trants from countries classified as high risk countries during the 
period at the mitigation level. In addition, during the period of 
the level of raising public awar eness, a prompt visit to the doc-
tor’s office was recommended to those with symptoms rather 
than tests for entrants. In the assessment of the epidemiological 
characteristics of imported H1N1 cases, it was found that the 
distribution by sex was similar, 50.7% of the cases were male 
and 49.3% were female. The adults aged 20 to 59 years old 
comprised 61.5%, and the ones 60 years old and above com-
prised 0.8%. The US CDC reported that the cross-reaction an-
tibody for H1N1 did not exist in children; however, among 
adults 18 to 64 years old, 6-9% had the antibody for H1N1, 
and 33% of those 65 years old and above had it [17]. Of all of 
the H1N1 patients, 75.6% were younger than 30 years old. This 
is similar to the European data, in which the percentage of H1N1 
patients younger than 30 years old was 80% [18]. Among 367 
patients, that is, all except 8 who did not report their nationality, 
328 (89.4%)were Korean citizens and 31 (8.4%) were non- Ko-
reans. Thus, the vast majority of the cases were from Korean 
travelers returning from overseas. Of the total cases, the groups 
including the primary, middle school, high school, undergradu-
ate, and graduate students comprised 52.3% (Table 1). Notably, 
during summer vacation, which was from the middle of July to 
the end of August, cases from these groups were 32% of the to-
tal cases. Travelers from foreign countries are the main carriers 
for pandemics [4]. In addition, the ratio of student travelers is 
high. This implies that thorough control and the education of 
student travelers is necessary. When the data on countries visit-
ed are considered, it can be seen that 67.3% of the total cases 
were travelers from elsewhere in Asia. However, the highest ra-
tio of H1N1 patients per 1,000 people by region was 0.199 in 
travelers from Oceania, followed by South America with 0.118, 
Southeast Asia with 0.071, North America with 0.049, Europe 
with 0.035, and Nor theast Asia with 0.016, in that order. The 
areas which patients had visited were classified into three parts, 
which were the North ern Hemisphere, the Tropics, and the 
Southern Hemisphere, because the trends of seasonal epidemic 
influenza were different by the area [19]. The number of cases 
from the Northern Hemisphere including China and Japan was 
93 out of 372, from tro pical regions including Hong Kong, Ma-
laysia, the Philippine, Singapore, and Vietnam was 104, and from 
the South ern Hemisphere including Australia and New Zealand 
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was 29. By these data, the comparisons of the ILI ratio for the 
Northern Hemisphere, the Tropics, and the Southern Hemi-
sphere in the Western Pacific Region were performed [20]. Com-
paring the graphs of these data, the monthly data for H1N1 
were similar, and the order of peaking was the Southern Hemi-
sphere, Tropics, and the Northern Hemi sphere (Figure 4). Re-
viewing the H1N1 data in the 30th weeks, which had the high-
est number of cases, there were 7 cases from the Philippines, 13 
cases from Singapore, 5 cases from Vietnam, and no cases from 
Hong Kong or Malaysia. The comparison between seasonal in-
fluenza by region and the trends of the H1N1 outbreak is use-
ful in developing effective control strategies for future pandem-
ics [21]. In case of the Southern Hemisphere, although there 
are geographical and demographical differences, the H1N1 pan-
demic showed highly consistent patterns in 2009 [22]. This geo-
graphical and epidemiological information suggests countries 
that should be priorities for strict border control measure when 
new pandemics occur. In other words, this data would suggest 
effective selected and focused quarantine measure given limited 
manpower. This study has the limitation of uncertainty about 
the nature of the overlap of imported H1N1 cases between lo-
cal citis data and 13 National Quarantine Stations data from 
May 24 to August 19, 2009. Thus, the number of imported 
H1N1 cases was expressed as a range with a minimum and 
maximum during that period. Nevertheless, this study is mean-
ingful in that it provides the basic data for developing more ef-
fective quarantine measure because it is the initial attempt to 
analyze descriptive epidemiological characteristics of H1N1 
cases imported to Korea who were confirmed by quarantine 
and daily report data from local cities for a certain period.
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