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Correlations Between Climate Change-Related Infectious
Diseases and Meteorological Factors in Korea

Si-Heon Kim, Jae-Yeon Jang

Department of Preventive Medicine and Public Health, School of Medicine, Ajou University

Objectives: Infectious diseases are known to be affected by climate change. We investigated if the infectious diseases were

related to meteorological factors in Korea.

Methods: Scrub typhus, hemorrhagic fever with renal syndrome (HFRS), leptospirosis, malaria and Vibrio vulnificus sepsis
among the National Notifiable Infectious Diseases were selected as the climate change-related infectious diseases.
Temperature, relative humidity and precipitation were used as meteorological factors. The study period was from 2001 through
2008. We examined the seasonality of the diseases and those correlations with meteorological factors. We also analyzed the
correlations between the incidences of the diseases during the outbreak periods and monthly meteorological factors in the

hyper-endemic regions.

Results: All of the investigated diseases showed strong seasonality; malaria and V. vulnificus sepsis were prevalent in summer
and scrub typhus, HFRS and leptospirosis were prevalent in the autumn. There were significant correlations between the
monthly numbers of cases and all the meteorological factors for malaria and V. vulnificus sepsis, but there were no correlation
for the other diseases. However, the incidence of scrub typhus in hyper-endemic region during the outbreak period was
positively correlated with temperature and humidity during the summer. The incidences of HFRS and leptospirosis had
positive correlations with precipitation in November and temperature and humidity in February, respectively. V. vulnificus
sepsis showed positive correlations with precipitation in April/May/July.

Conclusions: In Korea, the incidences of the infectious diseases were correlated with meteorological factors, and this implies

that the incidences could be influenced by climate change.
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Figure 1. Concept of study design.
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Table 1. General characteristics of the infectious diseases (2001-2008)

V. vulnificus

Scrub typhus HFRS Leptospirosis Malaria .
sepsis
Total no. of cases 30141 3004 965 10072 452
Incidences* 77.3 7.7 25 25.8 1.2
Case-fatality rate (%) 0.16 0.96 0.93 0.05 50.88
Sex, n (%)
Male 10636 (35.3) 1719 (57.2) 575 (59.6) 7940 (78.8) 399 (88.3)
Female 19505 (64.7) 1285 (42.8) 390 (40.4) 2132 (21.2) 53(11.7)
Age (y)
Mean 59.7 55.3 60.1 36.3 55.6
SD 15.4 16.2 147 16.5 104
Occupation, n (%)
Housewives 5217 (17.3) 279 (9.3) 59 (6.1) 537 (5.3) 17 (3.8)
Armed forces 43(0.1) 29(1.0) 5(0.5) 164 (1.6) 0(0.0)
Craft and related trades workers 190 (0.6) 46 (1.5) 5(0.5) 236 (2.3) 7(1.5)
Technicians and associate professionals 156 (0.5) 30(1.0) 7(0.7) 204 (2.0) 9(2.0)
Skilled agricultural, forestry and fishery workers 12090 (40.1) 1166 (38.8) 552 (57.2) 1231 (12.2) 99 (21.9)
Elementary occupations 454 (1.5) 78 (2.6) 14 (1.5) 447 (4.4) 31(6.9)
Inoccupations 4632 (15.4) 384 (12.8) 124 (12.8) 964 (9.6) 137 (30.3)
Clerks 690 (2.3) 125 (4.2) 24 (2.5) 683 (6.8) 7(1.5)
Service workers 468 (1.6) 81(2.7) 7(0.7) 699 (6.9) 4(0.9)
Legislators, senior officials and managers 4 (<0.1) 0(0.0) 0(0.0) 2(<0.1) 0(0.0)
Plant, machine operators and assemblers 103 (0.3) 19 (0.6) 5(0.5) 117 (1.2) 3(0.7)
Professionals 45(0.1) 11(0.4) 0(0.0) 40 (0.4) 1(0.2)
Sale workers 176 (0.6) 42 (1.4) 6(0.6) 416 (4.1) 9(2.0)
Students 542 (1.8) 72 (2.4) 13(1.3) 2305 (22.9) 2(0.4)
The others 5331 (17.7) 642 (21.4) 144 (14.9) 2027 (20.1) 126 (27.9)
Region, incidences*
Gangwon 31.31 12.74 2.96 48.23 0.33
Gyeonggi 29.57 5.88 1.14 4552 0.65
Gyeongnam 145.43 6.17 1.86 9.02 3.09
Gyeongbuk 117.24 13.37 415 9.41 0.97
Gwangju 104.96 9.98 4.28 10.25 1.78
Daegu 54.23 1.99 0.85 8.41 0.45
Daejeon 120.60 3.80 0.95 10.71 0.60
Busan 72.76 1.98 0.79 10.12 1.30
Seoul 12.57 2.51 047 21.43 0.59
Ulsan 122.64 3.81 1.04 13.73 0.35
Incheon 15.38 5.65 0.57 96.48 0.81
Jeonnam 221.09 16.96 14.51 9.49 6.72
Jeonbuk 259.66 25.50 10.53 11.84 1.77
Jeju 25.22 0.23 0.45 5.18 0.68
Chungnam 247.52 29.09 6.58 9.59 0.70
Chungbuk 115.05 15.20 3.42 11.10 0.33

HFRS: hemorrhagic fever with renal syndrome.
*Means of yearly cumulative incidences = = (number of cases of a disease during one year / average population during that period of time X 1000 000) / 8
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Figure 2. Seasonality of the infectious diseases (2001-2008).
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Table 2. Correlations between the monthly numbers of cases and meteorological factors for the infectious

diseases (2001-2008)

Meteorological factors

Diseases Average Maximum Minimum . . .
Relative humidity Precipitation
temperature temperature temperature

Scrub typhus -0.024 0.010 -0.041 0.054 -0.306
HFRS -0.091 -0.062 -0.101 0.040 -0.352
Leptospirosis 0.153 0.182 0.144 0.261 -0.174
Malaria 0.881* 0.846* 0.912 0.942* 0.966"
V. vulnificus sepsis 0.697* 0.673* 0.725* 0.814* 0.656*

Each value is the Pearson’s correlation coefficient between the number of cases and monthly mean value of meteorological factor.

HFRS: hemorrhagic fever with renal syndrome.
*p<0.05.
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Table 3. Correlations between incidences of the infectious diseases during the outbreak periods* and monthly
mean values of meteorological factors during the preceding or outbreak period in hyper-endemic regions' (2001-

2008)
Diseases = Meteorological factors  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Scrub typhus Average temperature 0.074 -0.355 -0.351 -0457 -0.373 0595 0244 0.721* 0179 0553 0.284 -
Maximum temperature  0.108 -0.359 -0.256 -0.280 -0.041 0477 0.194 0678 -0.122 0592 0.426 -
Minimum temperature  0.114 -0.391 -0.432 -0.481 -0.634 0565 0.335 0643 0272 0473 0.163 -
Relative humidity -0.444 -0.370 -0.089 0.121 -0.001 0.755° 0.723° 0.097 0.371 0.616 -0.063 -
Precipitation -0.741* -0.084 0.100 -0.573 0.021 0.070 0.016 -0.343 0.121 -0442 0.064 -
HFRS Average temperature  -0.111  0.264 -0.339 -0.286 -0.351 0.367 -0.495 0.129 -0266 -0.259 0.507 -0.084
Maximum temperature  0.124 0.150 -0.309 -0.375 -0.474 0575 -0.518 0.082 -0.594 -0.051 0485 -0.027
Minimum temperature  -0.221 0295 -0.387 -0.091 -0.098 -0.086 -0474 0.303 0.031 -0.415 0462 -0.109
Relative humidity -0.117 0.340 -0.375 0.080 0.602 -0.052 0468 0279 0.347 -0.314 0.066 0.082
Precipitation -0.697 0.022 0000 0.355 0.395 -0.126 0.656 0.350 0.293 -0.633 0.756° 0.200
Leptospirosis ~ Average temperature  -0.093 0.866° 0.114 -0.446 0.526 0.053 -0.368 0.170 -0.372 -0.135 -0.041 -
Maximum temperature  0.162 0.800" 0.032 -0.285 0.003 0.009 -0.317 0.135 -0465 -0.205 -0.014 -
Minimum temperature  -0.271  0.884* 0.210 -0.465 0.821° -0.069 -0.428 0.223 -0.234 -0.081 0.005 -
Relative humidity 0413 0.732° -0.216 -0.349 0215 -0.571 -0.357 -0.214 -0.099 -0.283 0.090 -
Precipitation 0.077 0699 0.145 0.084 -0.163 -0.057 0.181 0.183 0466 0.342 -0.024 -
Malaria Average temperature 0252 0.1773 -0.169 -0496 0459 0.191 -0.223 0.627 -0.197 - - -
Maximum temperature  0.261 0.163 -0.167 -0.455 0458 0219 -0.152 0523 -0.093 - - -
Minimum temperature 0241  0.188 -0.173 -0.631 0431 0.122 -0264 0.657 -0.259 - - -
Relative humidity 0.277 0.283 -0.097 -0.243 -0.445 -0.186 -0.261 -0.308 -0.395 - - -
Precipitation 0.333 -0.246 0.106 -0.391 -0.149 -0.125 0.126 -0.259 -0.245 - - -
V. vulnificus Average temperature  -0.009 0.153 0.079 0.069 -0.559 -0.315 -0.798" -0.457 -0.170 - - -
sepsis Maximum temperature  -0.017 0.051 -0.086 -0.471 -0.512 -0.174 -0.840" -0.484 -0.049 - - -
Minimum temperature  -0.055 0.288 0.210 0.755° 0.024 -0.393 -0.710° -0.311 -0.169 - - -
Relative humidity 0.062 0.372 0401 0.623 0464 -0262 0342 0346 0.011 - - -
Precipitation 0.108 -0.306 0.080 0.886* 0.779° -0.110 0.750° 0.258 0.159 - - -

Each value is the Pearson’s correlation coefficient between disease incidence rate and monthly mean value of meteorological factor.

HFRS: hemorrhagic fever with renal syndrome.

* Scrub typhus: October to November, HFRS: October to December, leptospirosis: September to November, malaria: June to September, V. vulnificus

sepsis: July to September.

 Scrub typhus, HFRS and leptospirosis: Jeonnam, Jeonbuk and Chungnam; malaria: Incheon, Gangwon and Gyeonggi; V. vulnificus sepsis: Jeonnam,

Gyeongnam and Gwangju.
“p<0.05.
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