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The impact of the next influenza pandemic is difficult to
predict. It is dependent on how virulent the virus is, how
rapidly it spreads from population to population, and the
effectiveness of prevention and response efforts. Despite
the uncertainty about the magnitude of the next pandemic,
estimates of the health and economic impact remain
important to aid public health policy decisions and guide
pandemic planning for health and emergency sectors.
Planning ahead in preparation for an influenza pandemic,
with its potentially very high morbidity and mortality rates, is
essential for hospital administrators and public health
officials.
The est imat ion of pandemic impact is based on the
previous pandemics- we had experienced at least 3
pandemics in 20th century.  But the epidemiological
characteristics - ie, start season, the impact of 1st wave,
pathogenicity and virulence of the viruses and the primary
victims of population were quite different from one another.

I reviewed methodology for estimation and modelling of
pandemic impact and described some nations's results
using them in their national preparedness plans. And then I
showed the estimates of pandemic influenza impact in
Korea with FluSurge and FluAid. 
And, I described the results of pandemic modelling with
parameters of 1918 pandemic for the shake of education
and training of the first-line responder health officials to the
epidemics.
In preparing influenza pandemics, the simulation and
modelling are the keys to reduce the uncertainty of the
future and to make proper policies to manage and control
the pandemics.
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Figure 1. Pandemic periodicity of influenza A virus since 1900.

Figure 2. S-E-I-R model and the parameters.
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Table 1. Estimated impact of pandemic influenza in US(1999) & Canada(2004)

Nation
(Population)

US
(260 million)

Canada
(32 million)

Outcome

Death
Hospitalization
Outpatients
Ill, no medical care

Death
Hospitalization
Outpatients
Ill, no medical care

Attack rate 15%
(5th -95th Percentile)

Attack rate 35%
(5th -95th Percentile)

89,000(55,000-125,000)
314,000(21,0000-417,000)

18 million
20 million

17,768(10,544 - 24,954)
46,639(34,042-59,166)

2,086,327(2,027,496-2,145,282)
2,394,443(2,335,458-2,455,967)

207,000(127,000-285,000)
734,000(441,000-973,000)

42 million
47 million

41,459(24,603-58,227)
108,824(79,431-138,053)

4,868,097(4,730,825-5,005,657)
5,587,035(5,449,401-5,730,591)

Table 2. Estimated impact of pandemic influenza in Singapore(2005) by Fluaid

Nation
(Population)

Singapore
(3 million)

Outcome

Death
Hospitalization
Outpatients

Attack rate 15%
(5th -95th Percentile)

Attack rate 35%
(5th -95th Percentile)

1,125( 536- 1,947)
6,744( 1,845- 8,222)

332,454(248,517-464,995)

2,622( 1,250- 4,543)
15,737( 4,304- 19,183)

775,726(579,875-1,084,989)
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Table 4. Estimated impact of pandemic influenza in Netherlands(2004): Hospital admissions and beds
needed in a pandemic with an extent of 30%

First wave lasts 6 weeks
No intervention
Therapeutic use of
neuraminidase inhibitors

First wave lasts 3 months
No intervention
Therapeutic use of
neuraminidase inhibitors

Maximum number of
admission per day

807
404

406
203

3 days 8 days 14 days

2,390
1,195

1,213
607

5,870
2,935

3,166
1,583

8,541
4,270

5,257
2,628

Peak use of beds for hospitalization lasting:

Table 3. Estimated impact of pandemic influenza in UK(2005) 

Population

Population of
1,000,000

UK
(60 milion)

Clinical symptoms/ 
health care contacts

250,000
(100,000-500,000)

15,000,000

Minimum excess
hospitalizations

1,400
(500-3,000)

82,500

Minimum excess deaths

900
(400-1,800)

56,000
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Table 5. Estimated impact of pandemic influenza in Korea(2003) by FluSurge

Nation
(Population)

Korea
(48 million)

Outcome

Death
Hospitalization
Outpatients*

Attack rate 25%
(range by scenario)

Attack rate 35%
(range by scenario)

27,527( 12,905- 48,876)
151,297( 50,371- 201,804)

6,472,006(4,983,131-9,206,971)

38,538( 18,067- 68,426)
211,816( 70,519- 282,525)

9,060,806(6,976,385-12,889,758)

* Calculated by FluAid 2.0

Table 6. Distribution of admission, hospital capacity, ICU capacity, ventilator capacity by week in
outbreak 35% attack rate in Korea

Pandemic influenza impact / Week

Hospital admission

Hospital capacity

ICU capacity

Ventilator capacity

Weekly
Admissions
No of Flu patients in
hospital
% of hospital
capacity needed
No of Flu patients in
ICU
% of ICU capacity
needed
No of Flu patients on
ventilator
% of usage of 
ventilator

12,709

9,342

3%

1,906

22%

953

30%

1 2 3 4 5 6 7 8

21,182

15,570

5%

4,043

47%

2,021

63%

31,772

23.335

8%

6,208

72%

3,104

97%

40,245

29,583

10%

8,201

94%

4,100

129%

40,245

30,632

10%

8,875

102%

4,437

139%

31,772

26,925

9%

8,633

99%

4,317

136%

21,182

20,648

7%

6,860

79%

3,430

108%

12,709

13,535

4%

4,737

55%

2,368

74%
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Table 7. Estimated number of deaths, outpatients, hospitalization and medical resources needed
when assuming big epidemic with 1918 pandemic parameters in the middle area of
Korea(Daejon, Chung- am, Chung-buk, Gangwon)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

6,448,020
6,447,300
6,442,140
6,403,980
6,147,010
5,227,518
3,985,978
2,229,728

781,661
298,252
188,276
165,300
167,046
177,750
192,167
208,210

Week
No of

susceptible
No of

infectious
Death(cum

ulative)
Outpatients

Hospital
ization

Hospital
beds needed

Patients in
ICU

ICU beds
needed

Ventilators
needed

54
352

2,537
18,752

129,762
543,120
950,745

1,401,124
1,517,703

985,128
479,399
211,146
90,471
38,665
16,635
7,232

0
2

12
82

562
3,117

10,212
23,961
44,083
61,470
71,238
75,757
77,719
78,559
78,919
79,074

27
176

1,269
9,376

64,881
271,560
475,373
700,562
758,852
492,564
239,699
105,573
45,236
19,332
8,318
3,616

1
4

25
188

1,298
5,431
9,507

14,011
15,177
9,851
4,794
2,111

905
387
166
72

3
18

127
938

6,488
27,156
47,537
70,056
75,885
49,256
23,970
10,557
4,524
1,933

832
362

0
0
3

19
130
543
951

1,401
1,518

985
479
211
90
39
17
7

0
2

18
131
908

3,802
6,655
9,808

10,624
6,896
3,356
1,478

633
271
116
51

0
0
4

26
182
760

1,331
1,962
2,125
1,379

671
296
127
54
23
10
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