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Hypotheses testing of critical infection rates for early warning of malaria epidemics: a study using pooled

sampling method and sporozoite rate

SUN Qing-wen' , SONG Mao-hai' ,ZHU Huai-min** ,FANG Ying' (1. Department of Mathematics and Physics, College of Basic
Medical Sciences, Second Military Medical University, Shanghai 200433, China; 2. Department of Etiological Biology, College of
Basic Medical Sciences,Second Military Medical University, Shanghai 200433)
[ABSTRACT] Objective: To provide a minimum sample size approach and a sequential sampling approach for testing whether
the sporozoite rate has exceeded the critical level of malaria epidemics using the pool sampling method. Methods: Formulas of
the expected pooled sample size and the power of tests were deduced while controlling the probability of type [ and type [I
errors. The optimal pool sizes of the 2 approaches were given by minimizing the expected pooled sample size; computer
simulation was used to verify the outcomes. Results: The optimal pool size, programming of MATILAB,and the steps of trials of
the 2 approaches were given. The minimum sample size approach could be used for routine surveillance and sequential sampling
approach could be used for early warning. Conclusion: The optimal pool size in the present study can obtain satisfactory testing
power (type | and type Il errors are both lower than 5% ) and can effectively decrease the pooled sample size.
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Tab 1 Optimal pool size and pooled sample size of minimum sample size approach

corresponding to several critical levels of infection rates

Critical level (p2) 0.1 0.05 0.01 0. 005 0.001 0. 000 5 0.000 1 0. 000 05
Optimal pool size (m) 28 58 298 598 2 994 5 990 29 956 59 913
Pooled sample size (n) 1 1 1 1 1 1 1 1

1.2 B S # 0 % (sequential sampling approach)
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Tab 2 Optimal pool size and maximum expected pooled sample size of SPRT

corresponding to several critical and normal levels of infection rates

Critical level (p2) 0.1 0.05 0.01 0. 005 0.001 0. 000 5 0.000 1 0. 000 05
Normal level (p1) 0.05 0.01 0.005 0.001 0. 000 5 0.000 1 0. 000 05 0.000 01
Optimal pool size (m) 21 68 219 693 2193 6 942 21 938 69 429
Maximum expected

pooled sample size 25 5 27 5 27 5 27 5
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Tab 3 Critical and normal levels of cumulative positive number of pooled sample of SPRT

for early warning of malaria epidemics in Luzhen,Shucheng, Anhui Province

Cumulative pooled sample size 1 2 3 4 5 6 7 8 9 10
Critical level of cumulative positive
number of pooled samples 2.53 3.32 4.11 4.91 5.70 6.49 7.29 8.08 8. 87 9. 66
Normal level of cumulative positive
number of pooled samples —0.94 —0.15 0. 64 1. 44 2.23 3.02 3.81 .61 5.40 6.19
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Fig 1 Power curves of minimum sample size

approach and sequential sampling approach
Solid line indicates the probability of rejecting H of sequential sam-
pling approach corresponding to the critical level 0. 092 1% and the
normal level 0. 039 6% ; dashed line indicates the probability of rejec-
ting H of minimum sample size approach corresponding to the critical

level 0.092 1%
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Fig 2 Expected/Average pooled sample size of SPRT
Solid line indicates the expected pooled sample size given by the for-
mula (3) in the text;dashed line indicates the average pooled sample

size given by stochastic simulation
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