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Abstract

Respiratory infectious diseases are a major and steadily increasing public
health concern in Chiang Mai. However, studies on the association with global
climatic phenomena, such as ENSO and IOD, in this area are limited and have only
focused on local climate indicators. This study aims to investigate the trends and
associations of ENSO and 10D with the incidence of respiratory infectious diseases in
Chiang Mai.

An Ecological Time-series Study design was employed to analyze a 10-year
period of retrospective monthly data (2014-2023), investigating the association
between ENSO/IOD indicators (SOI, ONI, MEL.v2, and DMI) sourced from NOAA and
the number of reported cases from the surveillance system (R506). The analysis
utilized Negative Binomial Regression Models with lag times of 0-12 months to assess
the magnitude and direction of temporal associations without adjusting for other
variables.

The negative binomial regression analysis revealed that the ENSO indicators
(SO, ONI, and MELv2) and the IOD indicator (DMI) were significantly associated with
the number of cases. At a 12-month lag, a one-unit decrease in the ENSO (ONI) and
IOD (DMI) indices was associated with a significant increase in infection risk of 32.81%
(RR=0.7530, 95%Cl=0.6699-0.8463) and 44.57% (RR=0.6917, 95%C|=0.5245-0.9122),
respectively.

In conclusion, ENSO and 10D indicators can be effectively applied to prepare
disease control measures and public health resources up to one year in advance.
However, as these studies represent population-level data, further analyses
integrating pathogen biology, population immunity, and social behaviors are
recommended to enhance the accuracy of an Early Warning System to better

prepare for future climate variability.

Keywords: El Nirio-Southern Oscillation (ENSO), Indian Ocean Dipole (I0D),

Respiratory Infectious Diseases, Chiang Mai
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A5 1 AEnRduUS (1) sywinesuil ENSO wag 10D

ANENEFUWUS (1) SOl ONI MELv2 DMI
sol 1
ONI -0.7406* 1
MEl.v2 -0.7910* 0.9198* 1
DMI -0.4349 0.446 0.4394 1

VUGG *ANaNFURIS () 2 0.7

= ' = v o § v A | ! ' N o su o v a & a
M99 2 AIANULESSFANNNDVDINTU ENSO way 10D Leaeyienlileeian V]a@JWuﬁﬂUf\nu':luQﬂ'lﬂiiﬂ@WLsﬁaﬁgUUwqﬁLﬂquﬂi‘ﬂ

SOl ONI MEIL.v2 DMI

RR p-value 95%CI RR p-value 95%CI RR p-value 95%ClI RR p-value 95%ClI

Lag O 1.0834 0.2040 0.9576 - 0.9621 0.5660 0.8431- 0.8937 0.1080 0.7793- 1.0571 0.6120 0.8528 -
1.2256 1.0978 1.0250 1.3104

Lag 1 1.0481 0.4810 0.9199 - 0.9577 0.5380 0.8348 - 0.8881 0.0990 0.7715- 1.0749 0.5120 0.8661 -
1.1941 1.0988 1.0224 1.3339

Lag 2 1.0956  0.1890 0.9561 - 0.9504 0.4880 0.8230- 0.878  0.0690 0.7630- 1.1003 0.4020 0.8797 -
1.2555 1.0974 1.0102 1.3762

Lag 3 1.1480 0.0350* 1.0099 - 0.9321 0.3620 0.8013 - 0.8618 0.0320* 0.7520 - 1.0478 0.6900 0.8326 -
1.3050 1.0843 0.9875 1.3188

Lag 4 1.1174 0.0800 0.9870- 0.9014 0.1960 0.7701- 0.8452 0.0140* 0.7394 - 0.9842 0.8960 0.7755 -
1.2651 1.0551 0.9661 1.2489

Lag 5 1.0676  0.3370 0.9341- 0.8705 0.0920 0.7407 - 0.8364 0.0080* 0.7324 - 0.9472 0.6690 0.7388 -
1.2202 1.0229 0.9551 1.2144

Lag 6 1.0752  0.2850 0.9414 - 0.8488 0.0450* 0.7230- 0.8164 0.0020* 0.7169 - 0.9718 0.8370 0.7398 -
1.2279 0.9964 0.9296 1.2765

Lag 7 1.0929  0.1790 0.9601 - 0.8391 0.0260* 0.7192- 0.7998 0.0010* 0.7035- 0.9040 0.4960 0.6758 -
1.2442 0.9789 0.9092 1.2092

Lag 8 1.2155 0.0020* 1.0716 - 0.8302 0.0120* 0.7177 - 0.7872 <0.0001* 0.6951 - 0.7523 0.0630 0.5574 -
1.3787 0.9604 0.8915 1.0153

Lag 9 1.2882 <0.0001* 1.1446 - 0.8145 0.0030* 0.7104 - 0.7746 <0.0001* 0.6866 - 0.7096 0.0300* 0.5208 -
1.4498 0.9337 0.8739 0.9669

Lag 10 1.2651 <0.0001* 1.1223 - 0.7912 <0.0001* 0.6963 - 0.7653 <0.0001* 0.6802 - 0.6956 0.0190* 0.5129 -
1.4260 0.8991 0.8610 0.9432

Lag 11 1.2739 <0.0001* 1.1323 - 0.7690 <0.0001* 0.6816 - 0.7601 <0.0001* 0.6770- 0.6918 0.0130* 0.5168 -
1.4332 0.8676 0.8534 0.9261

Lag 12 1.2897 <0.0001* 1.1445- 0.7530 <0.0001* 0.6699 - 0.7549 <0.0001* 0.6736 - 0.6917 0.0090* 0.5245 -
1.4532 0.8463 0.8460 0.9122

NUBLAA : *AN p-value < 0.05
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