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Figure 1. Mean temperature change, food-borne cases and patients
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Table 1. Mean weekly food-borne cases
(Time series analysis of Poisson random effect model)

Cases Coef. IRR P)z 95% C.1.
Temperature 0.0582 1.0599 0.0000 1.0507 1.0692
Humidity -0.0029 0.9971 0.4560 0.98%4 1.0048
Year 2004 -0.1436 0.8662 0.6040 0.5030 1.4916
Y ear 2005 -0.3802 0.6837 0.1750 0.3947 1.1843
Y ear 2006 04997 1.6482 0.0650 0.9696 28016
Y ear 2007 0.9472 25785 0.0000 1.5244 4.3616

=F: Likelihood-ratio test of apha(e)=0: (p-value 0.000)

Table 2. Mean weekly food—borne patients
(Time series analysis of Poisson random effect model)

Ratiens Coef. IRR P)z 95% C.1.
Temperature 0.0678 1.0701 0.0000 1.0686 1.0716
Humidity -0.0169 0.9833 0.0000 0.9821 0.9845
Y ear 2004 -0.1652 0.8478 0.6280 0.4347 1.6534
Y ear 2005 -05314 0.5878 0.1190 0.3013 1.1465
Y ear 2006 0.1124 1.1189 0.7420 05738 21821
Y ear 2007 -0.1415 0.8681 0.6780 0.4451 1.6931

= Likelihood-ratio test of apha(z)=0: (p-value 0.000)

ZS =
[23 2]l vehd 213} 2o] 7]5Riste} Jagle 73t A5 2] AW eclat d
=9 Hol & aeslal 453k 455 B8] ARt A 53kE wshes - AT @At
TE TR w7 Fo] ARAAE Hole AR A SHIJAT 2y F3E 7o) Hit



Figure 2. Prediction of food—borne patients with time lag and seasonality
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Table 3. Prediction of food—borne cases with time lag and seasonality

Coefficients
Cases P)z 95% C.l.

Coef. RR**

Weekly temperature 0.0826 1.0861 0.0000 0.0576 0.1076

L1* 0.0129 1.013 0.3940 -0.0168 0.0426

L2. 0.0047 1.0047 0.7520 -0.0244 0.0338

L3. -0.0051 0.995 0.7280 -0.0335 0.0234

L4. -0.0437 0.9572 0.0000 -0.0673 -0.0202
Temperature(tota effect) 0.0514 1.0527

Weekly humidity -0.0044 0.9956 0.2640 -0.0121 0.0033

L1 0.0143 1.0144 0.0010 0.0061 0.0225

L2 -0.0047 0.9953 0.2210 -0.0123 0.0028

L3. -0.0034 0.9966 0.3800 -0.0109 0.0041

L4. 0.006 1.0061 0.1210 -0.0016 0.0137
Humidity(Total effect) 0.0079 1.0079

2004 -0.0185 0.9817 0.9390 -0.4938 0.4569

2005 -0.5436 0.5806 0.0480 -1.0829 -0.0044

2006 0.3237 1.3822 0.1490 -0.1164 0.7638

2007 1.0292 2.7988 0.0000 0.6386 1.4198

sin 0.0232 1.0235 0.5810 -0.0593 0.1058

coS 0.0597 1.0616 0.1570 -0.0229 0.1424

Y -intercept -3.3285 0.0358 0.0000 -4.4386 -2.2184

Note: * oneof L1. meansaweek lag time.
** RRisrdativerisk

e A5 AR A EIE BdohA] e A AT S TAE(EA )2 04% e

Ste Ao® o SEQl o 473te] AR AGAE BT T B AT 228%% 7

A4 5= 3, SAEL
=2} 2t
(1) & A5 71 1C A< Al 5.27 ~5.99%,
7122 4 A 10.83 ~ 12.34%,
712 3¢ 4 A 16.67 ~ 19.07%,
712 4C 35 A 22.83~26.21% =7}t

(2 A} 5=2] 4% 71L& 1T 45 4] 6.18 ~7.01%,



Table 4. Prediction of food—borne patients with time lag and seasonality
(time series Poisson regression)

) Coefficients
Ratiens P)z 95% C.I.

Coef. RR**

Weekly temperature 0.0835 1.0871 0.0000 0.0789 0.0080

L1* -0.0166 0.9835 0.0000 -0.0223 -0.0109

L2 0.0140 1.0141 0.0000 0.0084 0.0195

L3. 0.03%4 1.0402 0.0000 0.0340 0.0447

L4. -0.0602 0.9416 0.0000 -0.0646 0.0558
Temperature(total effect) 0.0600 1.0618

Weekly humidity -0.0043 0.9957 0.0000 -0.0057 -0.0029

L1 0.0262 1.0266 0.0000 0.0248 0.0277

L2. -0.0225 09777 0.0000 -0.0239 -0.0212

L3. -0.0109 0.9891 0.0000 -0.0123 -0.0095

L4. -0.0110 0.9890 0.0000 -0.0123 -0.0097
Humidity(Total effect) -0.0226 0.9777

2004 -0.0974 0.9072 0.0000 -0.1393 -0.0556

2005 -0.6259 05348 0.0000 -0.6724 -0.5794

2006 0.1694 1.1846 0.0000 0.1313 0.2075

2007 -0.2235 0.7997 0.0000 -0.2651 -0.1818

sn 0.0559 1.0575 0.0000 0.0420 0.0698

cos 0.1687 1.1837 0.0000 0.1547 0.1827

Note: * Oneof L1. meansaweek lag time.
** RRisrdativerisk

Table 5. Food-borne diseases prediction by analyzed models

o Cases (IRR) Patients (IRR)
Classification
Poisson 1 Poisson 2 Poisson 1 Poisson 2

[Temperature]

1T increase 1.0599 1.0527 1.0701 1.0618

2¢increase 11234 1.1083 11451 1.1275

3¢ increase 1.1907 1.1667 1.2254 1.1972

47 increase 1.2621 1.2283 1.3113 12713
[Independent variables]

temperature ¢] 0 0 o

temperaturetime lag X o] X 0

humidity 0 o] o] 0

humidity timelag X o] X 0

seasondlity X o] X 0

year o] 0 0 o]

Note: 1) Poisson 1: Random effect Poisson model
2) Poisson 2: distributed lag mode! with seasonality
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71 2¢ 24 A] 12.75 ~ 14.51%,
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Climate Change, Food-borne Disease
Prediction, and Future Impact

Climate Change, Food-borne Disease
Prediction, and Future Impact

Shin, Hosung Yun, Simon
(Korea Institutes for Health and Social Affairs) (Korea Institutes for Health and Social Affairs)
Chung, Kee Hey Lee, Suehyung
(Korea Institutes for Health and Social Affairs) (Korea Institutes for Health and Social Affairs)

There is enormous public interest in measuring the impacts of climate change. Food borne
diseases may be one of the most significant contemporary public health problems. The purpose of
this study was to estimate the prevalence of food borne diseases due to the climate change and to
predict their future impact.

The analytica approach used generalized linear Poisson regression models adapted for time-
series data. To account for seasona patterns of food-borne disease not directly due to weather
factors, Fourier terms with annual periodicity were introduced into the model. To allow
autocorrelation due to biological process of pathogen development and host reaction and the long-
term trend, we considered time lags and year variable. The data we used was a pandl data for the
years between 2003 and 2007.

The food-borne disease patients increased 5.27~5.99%(relive risk rate) per a Celsius degree.
Moreover, the weekly food-borne disease patients increased 6.18~7.01%(relative risk rate) per a
Celsus degree. In the case of the weekly patients, the relaive humidity was significant, so the
weekly patient decreased 1.7% when the relative humidity increased 1%. Compared to reference
year, 2003, there was no a certain trend in the food borne disease patients due to differences as per
year and andysis methods.

Climate change will not result in a uniform warming over the globe. With the oceanic and
atmospheric circulations, large scale change will adjust smaller scale weather features including
the frequency of extreme events, and in turn the prevalence of food-borne diseases. Disease

surveillance, proper case management, environmental monitoring and international
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communication systems were the keys for curbing the spread of contamination and the outbreak of
food-borne diseases.

Key words : Climate Change, Food-borne Disease, Adaptation, Food Security
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