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Figure S1. The geographic distribution of the 47 Japanese prefectures and climate stations. The 
colors indicate the ranges in weekly average temperature across the study period. 

Figure S2. Decadal temperature differences in Japan by scenario. The graph indicates the 
difference in average projected increase in temperature (°C, GCM-ensemble average) by decade 
and climate change scenario compared to the present period (2010–2019). Temperatures after the 
present period are projections, while temperatures prior to the present period were observed. The 
vertical lines to the right of each graph represent the range of the increase from the present period. 
GCM=general circulation model; RCP=representative concentration pathway. 

Figure S3. Decadal temperature differences by prefecture and scenario. The graphs indicate the 
differences in prefecture-specific average projected increase in temperature (°C, GCM-ensemble 
average) by decade and climate change scenario compared to the present period (2010–2019). 
Temperatures after the present period are projections, while temperatures prior to the present 
period were observed. The vertical lines to the right of each graph represent the range of the 
increase from the present period. GCM=general circulation model; RCP=representative 
concentration pathway. 

Figure S4. Map of prefecture-specific projected changes in temperature (°C, GCM-ensemble 
average) in 2090–2099 compared to 2010–2019 under RCP8.5 scenario in the 47 Japanese 
prefectures. GCM=general circulation model; RCP=representative concentration pathway. 

Figure S5. Overall cumulative exposure-response associations between the relative risks (95% 
CI) of diarrhea and temperatures in the 47 Japanese prefectures. Exposure-response associations 
are expressed as the best linear unbiased prediction (with 95% eCI, shaded grey) with the related 
temperature distributions. Vertical lines represent the percentile of minimum morbidity 
temperature (dotted) and the 2.5th and 97.5th percentiles of the temperature distribution (dashed).
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Figure S6. Map of prefecture-specific projected changes in heat-related, cold-related, and net 
excess morbidity (%) in diarrhea in 2090–2099 compared to 2010–2019 under RCP8.5 scenario in 
the 47 Japanese prefectures. RCP=representative concentration pathway. 

Figure S7. Trends in heat-related and cold-related excess morbidity in diarrhea by prefecture. 
RCP=representative concentration pathway. 

Figure S8. Temporal change in excess morbidity in diarrhea by prefecture. RCP=representative 
concentration pathway. 

Figure S9. Sensitivity analysis by using uniform daily outcome counts within each week: Overall 
cumulative exposure-response associations between the relative risks (95% eCI) of diarrhea and 
temperatures in the 47 Japanese prefectures. Exposure-response associations are expressed as the 
best linear unbiased prediction (with 95% eCI, shaded grey) with the related temperature 
distributions. Vertical lines represent the percentile of minimum morbidity temperature (dotted) 
and the 2.5th and 97.5th percentiles of the temperature distribution (dashed). 

Table S1. Descriptive statistics by prefecture. 

Table S2. Heat-related, cold-related, and net change in excess morbidity in diarrhea (%) with 
95% eCI by prefecture and period under the RCP2.6 scenario. Heat-related and cold-related 
morbidity were estimated using a two-stage time series regression model with quasi-Poisson 
family (Gasparrini et al. 2017; Vicedo-Cabrera et al. 2019). Estimates are presented as GCM-
ensemble average decadal fractions. GCM=general circulation model; RCP=representative 
concentration pathway. 

Table S3. Heat-related, cold-related, and net change in excess morbidity in diarrhea (%) with 
95% eCI by prefecture and period under the RCP4.5 scenario. Heat-related and cold-related 
morbidity were estimated using a two-stage time series regression model with quasi-Poisson 
family (Gasparrini et al. 2017; Vicedo-Cabrera et al. 2019). Estimates are presented as GCM-
ensemble average decadal fractions. GCM=general circulation model; RCP=representative 
concentration pathway. 

Table S4. Heat-related, cold-related, and net change in excess morbidity in diarrhea (%) with 
95% eCI by prefecture and period under the RCP6.0 scenario. Heat-related and cold-related 
morbidity were estimated using a two-stage time series regression model with quasi-Poisson 
family (Gasparrini et al. 2017; Vicedo-Cabrera et al. 2019). Estimates are presented as GCM-
ensemble average decadal fractions. RCP=representative concentration pathway; GCM=general 
circulation model. 

Table S5. Heat-related, cold-related, and net change in excess morbidity in diarrhea (%) with 
95% eCI by prefecture and period under the RCP8.5 scenario. Heat-related and cold-related 
morbidity were estimated using a two-stage time series regression model with quasi-Poisson 
family (Gasparrini et al. 2017; Vicedo-Cabrera et al. 2019). Estimates are presented as GCM-
ensemble average decadal fractions. GCM=general circulation model; RCP=representative 
concentration pathway. 



Table S6. Prefecture-specific attributable fractions (95% eCI) for infectious gastroenteritis in 
2010–2019. Attributable fractions were computed as total and as separate components for cold 
and heat. 

Table S7. Sensitivity analysis using exposure-response curves calculated with uniform daily 
outcome counts within each week: Prefecture-specific attributable fractions (95% eCI) for 
infectious gastroenteritis in 2010–2019. Attributable fractions were computed as total and as 
separate components for cold and heat. 

Table S8. Sensitivity analysis with exposure-response curves calculated using weekly data, and a) 
calibrating the projected time series of daily mean temperature using the observed distribution of 
daily mean temperature, and b) projecting the time series of daily outcome using uniform 
distribution of events within a week: Prefecture-specific attributable fractions (95% eCI) for 
infectious gastroenteritis in 2010–2019. Attributable fractions were computed as total and as 
separate components for cold and heat. 

Table S9. Sensitivity analysis using exposure-response curves calculated with uniform daily 
outcome counts within each week: Heat-related, cold-related, and net excess morbidity in diarrhea 
(%) with 95% empirical confidence interval (eCI) by period under four climate change scenarios 
(RCP2.6, RCP4.5, RCP6.0, and RCP8.5) in Japan. Heat-related and cold-related morbidity were 
estimated using a two-stage time series regression model with quasi-Poisson family (Gasparrini et 
al. 2017). Estimates are presented as GCM-ensemble average decadal fractions. GCM=general 
circulation model; RCP=representative concentration pathway. 

Table S10. Sensitivity analysis with exposure-response curves calculated using weekly data, and 
a) calibrating the projected time series of daily mean temperature using the observed distribution 
of daily mean temperature, and b) projecting the time series of daily outcome using uniform 
distribution of events within a week: Heat-related, cold-related, and net excess morbidity in 
diarrhea (%) with 95% empirical confidence interval (eCI) by period under four climate change 
scenarios (RCP2.6, RCP4.5, RCP6.0, and RCP8.5) in Japan. Heat-related and cold-related 
morbidity were estimated using a two-stage time series regression model with quasi-Poisson 
family (Gasparrini et al. 2017). Estimates are presented as GCM-ensemble average decadal 
fractions. GCM=general circulation model; RCP=representative concentration pathway. 

References 

 


