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Relationship between meteorological factors and incidence of malaria: A meta-analysis

LI Huimin, ZHANG Jingjing, ZHA Wenting, XU Zheng, WANG Xinjuan, LV Yuan (Key Laboratory
of Molecular Epidemiology of Hunan Province s School of Medicine , Hunan Normal University s Changsha 410013,

China) *™

Objective To assess the correlation between meteorological factors and the incidence of malaria in order to
provide a basis for the development of preventive and control measures for imported malaria. Methods Computerized
searches of PubMed, Web of Science, Medline, Embase, CNKI, Wanfang, and VIP databases were conducted to find
literature published before June 24,2023 on the correlation between malaria and meteorological factors. Literature was
screened,information was extracted for meta-analysis and subgroup analysis according to pre-specified inclusion exclusion
criteria.  Results A total of 1 811 relevant papers were detected and finally 14 of them were included covering 16
districts. The results of meta-analysis showed that lagged meteorological factors had a relationship with malaria
incidence, mean air temperature, mean maximum air temperature, mean minimum air temperature, mean relative humidity
and precipitation were positively correlated with malaria incidence, with combined effect r, values of 0.49(95% CI.0. 33-
0.63),0.39(95% CI:0.20-0.55),0.49(95% CI:0.33-0.62),0.28(95% CI:0.13-0.42) ,and 0. 37(95% CI.0. 21-0. 52),
and all differences were statistically significant for comparison (P <C0. 05). Subgroup analyses by sample size, economic
status and climatic zone showed that in the subgroups with “n<C100”, the heterogeneity of the association between mean
temperature and malaria incidence decreased to 68. 4%, with an r value of 0. 53 (95% CI: 0. 37-0. 67), showing a
moderately strong positive association. In the subgroups of “medium-low”,the heterogeneity of mean air temperature,
mean maximum air temperature, mean minimum air temperature, and mean relative humidity decreased to different
degrees, for example, the heterogeneity of mean maximum air temperature decreased to 59. 7% , the correlation coefficients
between rainfall and malaria incidence were not statistically significant, and the other meteorological factors were not
significantly different from that in the subgroups without the “n <C100”. Other meteorological factors were not

significantly different from those in the ungrouped scenario. In the “Temperate” subgroup, the heterogeneity of mean
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relative humidity decreased to zero, with an r, value of 0. 36(95% CI.0. 27-0. 45).

Conclusion It is concluded that

meteorological factors affect the incidence of malaria to a certain extent.

(GG N malarias meteorological factorss meta-analysis;correlation coefficient
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Fig. 2 Forest plot of correlation between average temperature
and incidence of malaria
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Table 3 Subgroup analysis of the correlation between meteorological factors and malaria incidence (grouped by sample size)
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Table 5 Subgroup analysis of the correlation between meteorological factors and the incidence of malaria (grouped by climatic zones)
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Table 6 Results of publication bias by meteorological factors
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