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"ABSTRACT] Objective: To develop a method for simulating epidemic 1n transmission dynamics study. Methods: Markov
model in software Vanguard DecisionPro based on transmission dynamics model was used to mimic epidemic. As an example,
epidemic simulation and abstract study of epidemic model of SARS in Bejjing were done to illustrate its application. Results: De-
cisionPro Markov model described the epidemic model visually. In the Markov model, values of parameters were modified easily
by programming method. Real-time change of state variables was observed, which could predict the trend of epidemic. By sen-
sitive analysis, we were able to study the interaction between model variables and by scenario method, we could evaluate 1m-
pacts of value changes of input variables on epidemic quantitatively. It was found that our method was an appropriate method
for epidemic simulation research and could be used to quantitatively evaluate the effectiveness of intervention measures. Conclu-
sion: DecisionPro Markov model is ideal in epidemic simulation and can be used to make an abstract study of transmission dy-
namics model.
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Fig 1 Structure of SARS epidemic model

S,E,I and R in the structure graph represent state variables, Vana-
ble S represents susceptible persons in the population; variable E re-
presents infected persons during the incubation period; variable I re-
presents symptomatic persons who got active infection; and variable
R represents infected person of the population who have recovered
and acquired immunity,or persons who died from the infection. Tran-
sition between the state variables can be simply represented by S—FE
—»]—+R. The subscript ¢ represents the community population, 2 the
hospital population, p the population infected by a background patho-
gen, and m quarantined or isolated population under case manage-
ment. The symbols above the lines with arrow represent the transi-
tion rates of the state variables. The numbers in the structure graph

will be described by corresponding substructure graphs(omitted)
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Fig 2 DecisionPro Markov model of SARS epidemic model
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Fig 3 Estimated state variables I.1 and I,1
during SARS epidemic in Beijing
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Tab 1 Evaluation on effectiveness of main intervention measures of SARS outbreak in Beijing

Cumulative number of casesb

Number of new

Scenario? Number
(1) No comprehensive measures were taken, 48 653
which were the same as those of the first stage
(2) Comprehensive intervention measures 2 988
Beijjing had actually taken
(3) e=0. 035 7 985
(4) e=0 7 083
(5) k=0.5 and ¢g=0. 32! 39 696
(6) k=0.5 and g=1 36 227
(7) #=0 and ¢=0. 32 39 531
(8 =0 and ¢g=1 | 35 997
(9) g=0. 4 21 156
(10) g=0 | 7 628

Total reproductive

Percentage of probable cases o
decrease (¥)¢ increased?

i O 227 1. 44

83. 59 334 0. 08

85. 44 250 0. 05

18. 41 3 993 1. 39

25. 54 3 559 . 38

18. 75 3 978 1. 38

26, 01 3 522 1. 38

56. 52 1 761 0. 79

84. 32 278 0. 07

*:Indicates the scenarios about intervention measures taken in the second epidemic stage (:>>50 d, ¢ represents number of epidemic days) ;? .

Cumulative number of probable cases was calculated on the 87th epidemic

day (=87 d), 1. e. May 27, 2003;°;: The percentage of decrease in

cumulative number of probable cases compared with the first scenario;9:On the 87th epidemic day;f:Parameter ¢ stands for the effectiveness of

hospital-wide contact precautions for reducing nosocomial infection, parameter £ for quarantine, parameter g for case isolation, and parameter q

for average daily quarantine rate
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