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Incidence and Epidemiological Characteristics of 2009
Pandemic Influenza A (HIN1) Among School-Based
Populations in Korea

Background: During the 2009 influenza pandemic in Korea, school-age children were
mostly attacked by the novel influenza A virus (H1N1). Nevertheless, there is limited
information on the cumulative incidence of the 2009 influenza pandemic among
school populations. The aim of this study was to estimate the incidence of 2009 HIN1
influenza and influenza-like illness (ILI), and characterize the epidemiology among
school-based populations in Korea

Materials and Methods: This study analyzed the data collected by the daily school
influenza reporting system for laboratory-confirmed influenza (HIN1 2009 pdm)
and ILI in elementary, middle and high schools in Korea during the period, July 1 to
December 20, 2009.

Results: Between July 1 and December 20, 2009, a total of 525,668 cases of HINT1
2009 pdm were reported from the schools analyzed. The cumulative incidence of
HIN1 2009 pdm was highest in elementary school children between 8 and 13 years
of age (11,058 per 100,000 population), followed by middle school students between
14 and 16 years of age (10,080 per 100,000), and high school students between 17
and 19 years of age (8,886 per 100,000). With the alignment of the epidemic curves by
the three levels of school education, the age group-specific differences in the timing of
the infection became apparent. The infections peaked 1 week earlier in both middle
and high school students (November 3, 2009) than in elementary school children
(November 10, 2009). The infections occurred an average of 7.3 [95% confidence
interval(Cl): 7.2-7.4] and 3.4 (95% Cl: 3.3-3.5) days earlier in the middle and high school
students, respectively, than elementary school children (P<0.001). The overall trend
of the epidemic waves from the school reporting system data was similar to that of the
national surveillance date from the Korea Centers for Disease Control and Prevention.
Conclusions: This study suggests that during the 2009 pandemic, one student in
every 10 was infected with HINT 2009 pdm, which is double that estimated from
the national surveillance data. In addition, middle and high school students were
important drivers of HINT 2009 pdm transmission in 2009. During the 2009 influenza
pandemic, the daily school reporting system provided valuable information for
estimating the incidence as well as the epidemiological characteristics in school-based
populations.
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Table 1. Incidence of 2009 Pandemic Influenza Cases among School Populations Including Laboratory Confirmed and Influenza-like lliness Cases by the School

Classification (2009.07.01-2009.12.20)

Incidence in study regions

Estimated cases in the nation

Classification No. of total student No. of reported case Incidence rate* NO'. o_f cases esti_matetdi"
(/100,000) (minimum®-maximum®)
Elementary school 2,390,660 264,347 11,057.5 371,547 (319,801-414,227)
Middle school 1,388,271 139,933 10,079.7 195,541 (175,219-201,799)
High school 1,366,013 121,388 8,886.3 168,643 (149,019-176,862)
Total 5,144,944 525,668 10,119.7 735,731 (644,038-792,888)

“Incidence rate=No. of reported case/ No. of total students X 100,000

®No. of case estimated=No. of cases in the study regions+(Incidence rate in study regions x No. of total students in the non-study regions)
‘Minimum number of cases estimated=No. of cases in the study regions-+(minimum incidence rate of study regions x No. of total student in the non-study regions)
‘Maximum number of case estimated=No. of cases in the study regions+(maximum incidence rate of study regions x No. of total student in the non-study regions)
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Figure 1. Epidemic curves of 2009 pandemic influenza cases among the three
school populations, including both laboratory-confirmed and influenza-like illness
cases (2009. 7. 1-2009. 12. 20).
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Table 2. Incidence of 2009 Influenza Pandemic Cases among School Popula-
tions in Ulsan Including both Laboratory-Confirmed and Influenza-like lliness
Cases Classified according to the School Grade (2009. 7. 1-2009. 12. 20)

Influenza incidence

Classification Grade No. of Incidence rate*  Total no. of
reported case (/100,000) student
Elementary school 1 772 6,982.6 11,056
2" 857 6,503.3 13,178
3¢ 845 5,625.1 15,022
4" 805 5,305.5 15,173
5" 902 5,668.0 15,914
6" 830 4938.4 16,807
Middle school 1 1,247 7,160.5 17,415
2" 1,070 5903.4 18,125
3¢ 1,093 6,043.7 18,085
High school 1 1,257 7,054.7 17,818
2" 900 51195 17,580
3" 666 3,887.0 17,134
Total 11,244 5,816.7 193,307

“Incidence rate=No. of reported case/ Total no. of students><100,000.
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Table 3. Incidence of 2009 Pandemic Influenza Cases among School
Populations Including Both Laboratory-Confirmed and Influenza-like lliness Cases
according to Region (2009. 7. 1-2009. 12. 20)

Influenza incidence

Region No. of reported case In?}t:gr(l)t‘:gorg)tea Total no. of student
Seoul 132,722 10,033.0 1,322,427
Busan 59,552 12,242.8 486,425
Daegu 48,808 12,2411 398,723
Gwangju 23,547 9,086.2 259,150
Ulsan 11,273 58114 193,982
Gyeonggi 190,150 10,4381 1,821,694
Chungbuk 27137 11,593.9 234,063
Jeonbuk 27,823 9,666.9 287,817
Jeonnam 24,555 8,773 279,890
Jeju 7,238 7,632 94,836

“Incidence rate= No. of reported case/Total no. of students><100,000.
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Figure 2. Epidemic curves of 2009 pandemic influenza cases among school populations according to region including both
laboratory-confirmed and influenza-like illness cases (2009. 7. 1-2009. 12. 20).
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