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Background

Motivation

Every year, the mass-media has issued
heat-warning

Still, # heatstroke patients remain high

Problems with the warning system?



Problem with usual warning:
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Who should be the target?

Diseased:
treated by medical staff

\ Vulnerable elderly:
information unreached

\ -> induce behavior change

Other healthy people:
can help themselves
through mass-media
information

How can we improve the
performance?

» Keep information as little as possible
* Avoid false-positive & false negative
1. Use the room temperature for cooling

2. Drink sufficient water regardless of the
temperature
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Methods: Basic framework
for community intervention

Divide the 5 communities into:

1. Heat-health warning + water supply
2. Heat-health warning

3. Control

Actual procedures

Takahashi et al. Int. J. Environ. Res. Public Health 2015, 12, 3188-3214

| Assessed for eligibility (5 communities) |

Allocated to control group Allocated to HHW group Allocated to HHW+W group
(1 community}) (2 commumities) (2 communities)

! v v

Baseline survey: Posting a questionnaire tol1524 randomly selected samples (508 in each group) |

y )

Responded to survey

415 (81.7%) samples
Excluded from the study:
83 refused, 10 admitted fo

nursmg home

Responded to survey:

125 (83.7%) samples
Excluded from the study:
67 refused. 16 admitted to
nursing home

J

Responded to survey:

299 (58.9%) samples
Excluded from the study:
191 refused. 18 admitted to
nursing home

v

v

]

Follow-up survey: Posting a questionnaire to respondents of baseline survey
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Results

Behavioral change in HHW+W group!
Higher frequency of change in

{ nighttime air-con use
more water intake

However, economically...

Expensive!!l
Incremental cost-
. . Cost per death averted

effectiveness ratio

$10,000/Year $1,000,000
40 ‘\ 4 \

30 \ 3 \

200 \ 2 \

10 — 1 —

0 20 40 60 80 100% O 20 40 60 80 100 %
Intervention effect

(Based on VSL for heatstroke)

Intervention effect



Future direction

Cost-effective measures for adaptation

— Risk group approach?

Help those who cannot help themselves
— Context-based approach?

Earthquakes, floods, and heatwaves in Japan

-> Quake-resistant standalone shelters

— Comprehensive perspective?

Use whatever we can use, but CO,-friendly...

Thank you for your attention!

Yurt (Mongolian mobile house)
with a solar panel and a satellite antenna
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Additional info

intervention period was 9 weeks in the
summer of 2012

People aged between 65 and 84 residing in
the five areas on 30 April 2012 were eligible

Warning: the predicted WBGT > 28 C
Intervention group got MOE brochure on HRI
Control grp had higher education

AC prev = ~90% only two had neither fan nor AC
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Control HHW HHW+W
Participants Characteristics (n=2391) (n=397) (n=284) p-Value
n (%) n (%) n (%)
Age Mean (SD) 743(5.7) 743 (5.5) 73.9 (5.3) 0276
65-74 190 (48.6) 198 (49.9) 156 (54.9)
75-84 193 (49.4) 181 (45.6) 123 (43.3)
Sex Male 194 (49.6) 192 (48.4) 139 (48.9) 0.900
Female 194 (49.6) 199 (50.1) 142 (50.0)
Education Junior high school 190 (48.6) 254 (64.0) 189 (66.6) <0.001
High school 117 (29.9) 71(17.9) 46 (16.2)
College University 38(9.7) 24(6.1) 13 (4.6)
Employment Employed 131 (33.5) 123 (31.0) 96 (33.8) 0.154
Unemployed 253 (64.7) 254 (64.0) 178 (62.7)
Community Participate 111 (28.4) 115 (29.0) 82(28.9) 0.596
involvement Do not participate 266 (68.0) 258 (65.0) 188 (66.2)
Family structure Living alnoe 95(24.3) 94 (23.7) 68 (23.9) 0.964
Living together 291(74.4) 299 (75.3) 214 (75.4)
Regular medical Receive 120 (30.7) 91 (22.9) 73 (25.7) 0.125
treatment Do not receive 261 (66.8) 299 (75.3) 205 (72.2)
Residence type House 361 (92.3) 386(97.2) 278 (97.9) 0.00
Flat 14(3.6) 9(23) 2(0.7)
Other 10 (2.6) 0(0.0) 1(0.4)
Residencial structure Wooden house 346 (88.5) 379 (95.5) 271 (954) 0.00
Reinforced concrete 38(9.7) 15(3.8) 11(3.9)
TV ownership Own 379 (96.9) 384 (96.5) 279 (98.2) 0.495
Do not own 2(0.5) 5(1.3) 1(0.4)
Internet usage Use 39 (10.0) 21(5.3) 14 (4.9) 0.007
Do not use 342 (87.5) 353 (88.9) 254 (89.4)
Radio usage Frequent 105 (28.2) 42 (11.3) 69 (25.9) <0.001
Inflequent 102, pegiriioy 329 (88.7) 197 (74.1)

Table 2. Odds ratios (ORs) for improved behaviors to prevent heat-related illness before/after intervention.

p-Value
Control HHW HHW+W HHW vs.
HHW+W
No. of No. of Crude Adjusted No. of Crude Adjusted
0. 0
. improved improved
improved | OR lue OR value eople value OR value
eople -val v v -
people (%) P(:’Pj osen 7 wswcy 7 p(f) osmen 7 wsocy ¥
% %)
1. Day time AC 182 164 0.87 0.94 129 091 0.88
7 time AL e 0.383 0,580 0505 0733
(N =905) (54.3) (50.9) (0.64. 1.19) (0.65. 1.35) (520)  (0.66.1.27) (0.60, 1.29)
2. Night time AC use 133 134 1.08 110 121 1.49 149
- 0.641 0.606 0.018 0.047 0.141
(N =002) (30.7) (41.5) (0.79. 1.47) (0.76. 1.60) (49.6)  (1.07.2.08) (1.01.2.19)
Temperatues to fum 28 35 137 0245 141 0280 26 1.37 027 131 0410 0528
on AC (N =789) ©4) (124) (0.81,2.31) T (0.75.2.67) - (124)  (0.78.241) 77 (068,252 o
1. Room femperature 150 165 121 137 114 0.96 109
settings of AC ) i - 0.234 i 0.106 ; 0.806 ’ 0.676 0273
N (51.3) (56.1) (0.88. 1.67) (0.93.2.01) (50.2)  (0.68,1.35) (0.73. 1.63)
N =831)
. Electric fan (EF) use 185 192 1.07 1.02 138 0.98 0.89
X 0.677 0.910 0.899 0.553 0.487
(N =906) (56.4) (58.0) (0.78. 1.45) (0.71. 1.48) (559)  (0.70.1.36) (0.60. 1.31)
». Effective use of EF 118 107 0.78 - 0.94 79
. 0.187 0.804 0.082 0.176 0.270
(N =628) (53.2) (46.9) (0.54, 1.13) (0.60, 1.49) (44.4)
7. Frequency of .
. 224 247 1.27 134 161 0.90 1.02
alcohol intake 0.139 0.158 0.532 0.921 0.225
(65.1) (70.4) (0.92,1.75) (0.89.2.02) (62.7)  (0.64,1.26) (0.67. 1.57)

(N=0952)
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P-Va
Control HHW HHW+W HHW
HHW
No. of ‘ No. of Crude Adjusted Crude Adjusted
. improved
improved A OR OR Crude OR OR
ople v v - .
people ) PP osacy P gsep PN osecn P gsagen  PYIE
%)
8. Clothing type 259 248 0.85 095 182 093 L1l
N 0.316 0.781 0.675 0.629 0.4
(N =986) (71.6) (68.1) (0.62, 1.17) (0.64, 1.40) (70.0)  (0.65.1.32) (0.73, 1.70)
2. Frequency of water 138 147 1.08 1.25 132 1.61 177
- 0.593 0.224 0.004 0.003 0.0
intake (N = 1002) (37.8) (39.7) (0.81, 1.46) (0.87, 1.78) (49.4)  (1.17.2.21) (1.21, 2.58)
10. Cooling body 91 106 1.23 0.200 134 0.137 101 1.81 0.001 187 0.002 0.0
.2 7 . .002 X
(N =978) (25.5) (29.7) (0.89, 1.72) (0.91, 1.97) (383)  (1.28.2.55) (1.26, 2.80)
11. Frequency of
5 108 115 1.06 139 82 1.08 1.19
taking a break 0.740 0.088 0.657 0414 04
- (31.9) (33.1) (0.77. L.45) (0.95,2.03) (33.6)  (0.76.1.54) (0.79. 1.79)
N =931
12. Reduced activities 234 258 1.27 140 184 1.25 1.54
) - N 0.146 0.093 0223 0.047 0.6
in the heat (N = 961) (67.2) (72.3) (0.92, 1.75) (0.95,2.07) (71.9)  (0.88.1.77) (1.01,2.37)
13. Hat or parasol use 282 317 1.65 1.80 223 1.56 1.39
0.006 0.008 0.027 0.163 0.2
(N =1021) (75.6) (82.9) (1.15.2.37) (1.17,2.77) (83.6) (1.05.2.32) (0.88, 2.20)

Multivariable models include age. sex. education. family structure. employment. community involvement. frequency of listening radio. and residential type as covariates

The details of the criteria for improved behaviors are available in the Appendix.
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