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The  weak are suffering from heat wave without 
electricity! 

Fig. 1: stakeholder

Fig. 2  Image for solve the 
problem

Do you remember last hot summer? 

Japan has faced energy crisis !

Point

The solidarity  is “ power” to solve the problem!
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ALPS theme title: Cool & Comfortable Community under the restriction of energy supply
Proposer Organization’s Name:  Kokusai Kogyo group   Infrastructure Innovation Institute, Inc.   
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Cool ！
Cool

！

Cool ！
Cool

！

After Tohoku earthquake , We have faced serious energy crisis , especially 
about electricity in summer. 
We might be NOT going to be supply enough energy to keep our health.

･In Tokyo , heat wave killed almost 100 person/year. Many of them are aged!
･Tatebayashi, the hottest city worry about residents health , in every summer.

Aged people who live by themselves , mother with baby  and people who 
need other ones hands….How can they protect their lives against heat wave 
without any electric power?      

・Development the Cool & Comfortable (C&C) city by community 
・Join & enjoy cooperation with various generation
・Limited electricity ,Unlimited welfare
・Who needs help under the circumstances ?

Heatstroke in Tokyo: http://www.metro.tokyo.jp/INET/CHOUSA/2010/08/60k8c100.htm

City in distress: http://headlines.yahoo.co.jp/hl?a=20110427‐00000518‐san‐soci

Electricity supply: http://www.meti.go.jp/setsuden/index.html
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1. Executive Summary 
 

Description of the problem 
    Our project started from the Initial Requirements of the ALPS proposer company, 

Infrastructure Innovation Institute, Inc. The following social problem was proposed 
to us, Òhow should we have cool & comfortable community in summer under the 
restriction of energy supply due to the Great East Japan Earthquake on March 11.Ó 

 
Scope of the project 

    We understood that elderly people living alone were more likely to be victims of 
heat waves in the research. We specified the focus of research. We defined the most 
significant problem as ÒElderly people are affected by heat stroke in their homes.Ó 

 
Purpose of the report 
  Purpose of the report is to enable elderly people to live a healthy life feeling Cool & 
Comfortable in their home. 

 
Conclusions and recommendation 
  In conclusion, we propose the new service system named the "MIKAWAYA". It 
combines delivering service and health check-up. 

     MIKAWAYA is designed to expand the service performed by delivery services to 
include a health check-up for elderly people (USER). It is different from existing 
delivery service enterprises. ÒMIKAWAYAÓ visits the userÕs home, complies with 
userÕs request and performs a health checks. We propose the elderly people's families 
and the real estate landlord as the CUSTOMER of this service. Elderly people's 
families worry about their parents' health. The real estate landlord has to deal with 
elderly people's lonely death and the neighborÕs trouble that arise from this problem. 
We should send the elderly peopleÕ s health information to their family and landlord. 
This system makes profit from deliveries and from a fee paid by the family and 
landlord. 

 
Methods and results used to address the problem 

    Our solution has greatly changed twice due to two important discoveries during our 
research processes. The first discovery is that elderly people who live alone cannot 
care for themselves to prevent heat stroke. We devised many methods for letting 
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elderly people feel physically cool & comfortable since the beginning this project. 
However we changed the solution to include the support of others in the community. 
The second discovery is that elderly people who live alone have a lot of characteristic 
demands. Old age was an obstacle to connecting with the society and participating in 
the community. These two discoveries caused the elderly people to not be able to 
prevent heat stroke even though they should be able too. There is a mismatch 
between preventive measures against heat stroke and the needs of the elderly people 
living alone. Our system solution, ÒMIKAWAYAÓ, aims to address this gap as well as 
make the elderly people Cool & Comfortable. 

 
View of future 

    The social value will increase if this system succeeds as a new service to elderly 
people living alone. It is thought that this system not only has the potential to 
participate in elderly people's family and the real estate landlord, but also the 
public-service company, regional industries, the government, and municipalities etc. 
If good system diffusion takes place, it is likely to become a means for the users of the 
system to increase, and to solve the entire senior citizen's social trouble.
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3. Problem Statement 
 3.1 Initial Requirement 
   In Japan, the rise of the normal temperature continues due to global warming. And, 

both maximum temperatures and sweltering nights are rising every year. (Table 3.1) 
Especially, the heat island phenomenon due to global warming causes the problem in 
the city. The highest temperatures in Japan 40.9℃*1 in 2007 were recorded in 
Kumagaya City, Saitama Prefecture and in Tajimi City, Gifu Prefecture.  This 
temperature rise and sweltering nights have increased the unpleasantness in life, and 
this causes the health hazard by heat stroke. 

   The patients of heat stroke are increasing every year. The number of the heat stroke 
patients was 53,843 people in the summer of 2010 said to be the strongest heat wave. 
Moreover, the number of people that died due to heat stroke is 1,718 people. (Figure 
3.1) Originally, we can easily prevent heat wave by adjusting the moisture 
replenishment and the temperature. However, we cannot prevent heat stroke by using 
the electric power for a while in the future because of the restriction of the energy 
supply due to the recent disaster. 

 	  
Table 3.1	  Rate of change for Frost days, Sweltering nights, Extremely hot days *1-1,1-2 

 
 

 
 
 

 
 
 

 
 
 

 

                                            
* 1-1.Frost day: when the minimum temperature drops below 0 degrees.	  
	    Sweltering night :when the minimum temperature exceeds 25 degrees. 
	 	  Extremely hot day: when the maximum temperature exceeds 35 degrees. 
	 1-2.The change for every ten years rate is shown. A winter day and a tropical night: a statistical period and 2010 from 1931 the 
	 	  extremely hot day: from 1961 to 2010. (Note) 

City 

Rate of change days/10years  

Frost days 
Sweltering 

nights 

Extremely 

hot days 

Sapporo -4.9 0 0 

Sendai -6.4 0.3 0.1 

Tokyo -8.7 3.6 0.7 

Yokohama -6.7 2.8 0.5 

Niigata --- --- 0.7 

Nagoya -7.7 3.5 2.4 

Kyoto -8.2 3.5 2.1 

Fukuoka -5.5 4.7 1.3 

Average -5.5 1.4 0.4 
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3.2 Current situations 
3.2.1 Analysis of Needs 

Analysis of the heat stroke patients 
      We analyzed the trend of the monthly patients, the patient rate from the highest 

temperature, the patient from the age groups, the occurrence places, etc. (Table 3.2)  
	 	 	 The majority of patients are 65 years old or older. (Figure 3.3) When the place of 

incidence is seen, many male patients are affected in the outdoor environment. The 
majority of 65 years old or more are affected in their home. (Figure 3.4 and Figure 
3.5) The patients of heat stroke are seen from May to August. (Figure 3.6) Moreover, 
The temperatures from 25℃ or more causes the heat stroke. 

     The patients increase drastically in temperature from 31℃ or more. (Figure 3.7) 
The incidence rises constantly in the senior citizen along with the rise of the 
temperature. Without sufficient countermeasures being taken, the damage is 
steadily increasing. 

Figure 3.1 The number of the death by heat stroke. * *  
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Figure 3.2 The number of patients (by gender)* 2 

 
Figure 3.3 The age specific number of patients*4	  
 
 
 
 
 
 
 
  

                                            
*2 National Institute for Environmental Studies, Heat Stroke Report(2010),p.16 (2011-2) 
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Figure3.4	 the number of patients	         Figure3.5	  the number of patients 
(by gender , age and place)*3                     (by gender , age and place)*5 

 

 

 

 
 
 

 
 

 
Figure3.6 the monthly number of patients*4  Figure3.7 the incidence of heat stroke*5 
 

	 Analysis of the death from the heat stroke 
	 	 	 	 We analyzed the death from the heat stroke. Many of heat stroke patients have 

died at home as indicated in table 3.2. And the deaths are predominantly in the 
65 years old or more bracket. (Figure 3.8)	 We think that the causes are as 
follows. 

        ① The elderly people increase in population. 
	 	 	 	 ② The elderly people live in their home alone. 
        67.1% of the death from the heat stroke in Tokyo lives in their home alone last 

year, 2010. Because most elderly people living alone live in their homes all day 
long, they have died without being notice by anyone. 

                                            
*3 National Institute for Environmental Studies, Heat Stroke Report (2011) 
*4 National Institute for Environmental Studies, Heat Stroke Report(2010),p.10 (2011-2) 
*5 Tokyo News Paper," Tokyo News Paper's graphic explanation(2011-6)",demographic movement 
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Table 3.2 The number of heat-related death(by gender and place)*6 

 
 

 
Figure 3.8 The number of heat-related death, rate of death, percentage(by gender and age)*7 
 

 
                                            
*6 Ministry of Health, Labour and Welfare, Prompt Vital Statistics Report, (2010-12) 
  http://www.mhlw.go.jp/stf/houdou/2r9852000001g7ag.html 
*7 Ministry of Health, Labour and Welfare, Prompt Vital Statistics Report, (2010-12) 

Place of occurrence 
The number of heat-related death 
Total Men Women 

Total  1 718  920  798 
House(including yards)  783 387 396 
Accommodation  3 - 3 
School, Public place   3 3 - 
Sports place  3 3 - 
Street, Highway  20 18 2 
Commercial and service facility  5 4 1 
Industrial area, Construction site 19 19 - 
Farm  62 31 31 
Other specific place  46 37 9 
Other (unknown)  774 418 356 
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Prevention of heat stroke 
      Heat stroke is defined as below. 
      Heat stroke is a general term of sickness that is cause by lacking total body water 

or not working to adjust in high temperature. A heat stroke can cause death, but it is 
easy to prevent heat stroke (Table 3.3) .  

      With knowledge of prevention, it is easy to prevent from heat stroke, but elderly 
people and children need to be more careful. Because, elderly people especially are 
enfeebled body adjustment function by aging.*8 

 
   Table 3.3	  Heat Stroke Manual *9	  

How to prevent heat stroke examples 

1 Avoid heat areas. Move outside to a shady spot , Use an air conditioning, 
Wear a hat 

2 Wear cooler clothes Wear light-colored clothing that is light weight and 
loose-fitting. 

3 Drink plenty of water Drink plenty of cool water or tea (one small cup every 
15Ð20 minutes). 

4 Be aware of wide 
temperature swings Pay attention to the beginning and end of rainy season. 

5 Slowly build up to the heat Acclimating to the heat by doing exercise everyday 
6 Take care of your condition Rest often. Give the body a chance to cool off 
7 Take care of someone in a 

group 
DonÕt leave anyone in vehicles or enclosed spaces without 
air conditioning.  

	 	 	           	 	 	  
3.2.2 Analysis of Seeds 

	 	 	 	 	 Present policy about prevention of heat stroke is showed in below. 
Policy of government and local government 

	 	 	 Policy of government is as follows.  
	 	 	 	 1. Distribution of weather information  
	 	 	 	 2. Distribution of heat stroke and measure information  
	 	 	 	 3. Distribution of information about generation status of heat stroke  
	 	 	 	 4. Research of heat stroke  
	 	 	 	 	 And so on(Table 3.4)  
	 	 	 	 After the Tohoku Earthquake, They also furnish measure of heat stroke in 

                                            
*8 http://www.env.go.jp/chemi/heat_stroke/manual/full.pdf 
*9 Ministry of the Environment,"Heat Stroke Manual",pp.26-31(2011-5) 
  	 http://www.env.go.jp/chemi/heat_stroke/manual/full.pdf 
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energy restriction.*10 
	 	 	 	 In local government, Machida city, Kumagaya city, Oofu city, Tajimi city, 

Kusatsu city tackle heat stroke. For example, Distribution manual of club 
activities instructions to a junior high school (Machida city), Sending mail service 
about information of heat stroke (Kumagaya city) and so on (Table 3.5). 

※The Wet Bulb Globe Temperature (WBGT) is a composite temperature used to 
estimate the effect of temperature, humidity, wind speed (wind chill) and solar radiation 
on humans. 

 
Table 3.4	 political measure about heat stroke *11 

 
government policies Details 

Give the weather 
information related to heat 

stroke 

offer measure temperature and weather forecast (Japan 
Meteorological Agency) 
give warning when the temperature is extremely high. (Japan 
Meteorological Agency) 
make the announcement about T* Ministry of the 
Environment  

Give the information about 
the way to prevent heat 

stroke  

the way to prevent heat stroke in agency service the Fire and 
Disaster Management Agency  
the way to prevent heat stroke in daily life Ministry of Health,   
Labour and Welfare, Ministry of the Environment, Japan 
Meteorological Agency  
the way to prevent heat stroke for the elder people Ministry of 
Health, Labour and Welfare, Ministry of the Environment  
the way to prevent heat stroke for school Ministry of Education, 
Culture, Sports, Science and Technology  
the way to prevent heat stroke for worker the Fire and Disaster 
Management Agency  
the way to prevent heat stroke for emergency evacuation area
the Fire and Disaster Management Agency  

the way of energy saving activities and advertising information 
about heat stroke Ministry of Economy, Trade and Industry  

Give the information about 
the incidence status of heat 

stroke 

give the information about the number of people with heat stroke 
every weeks (the Fire and Disaster Management Agency) 
give the information about the incidence status of heat stroke in 
scholastic institution every years. (Ministry of Education, 
Culture, Sports, Science and Technology) 
give the information about the number of heat-related death 
during working time every years. (Ministry of Health, Labour 
and Welfare) 

                                            
10 http://www.env.go.jp/chemi/heat_stroke/ic_rma/torikumi.pdf) 

 
11 related government ministries and agencies,"political measure about heat stroke"(2011-7) 
http://www.jmbsc.or.jp/hp/topicks/0807/heatstroke08torikumi.pdf 
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gave the information  about the number of heat-related death 
via Population Survey Report(Ministry of Health, Labour and 
Welfare) 

Study about the heat stroke estimate the risk of heat stroke in the future considering global 
warming Ministry of the Environment , conduct survey 
research about the heat stroke during working time(Ministry of 
Health, Labour and Welfare) 

 
Table 3.5	  The examples of municipal action to prevent heat stroke *12 

municipality's name Action 

Machida education 
committee Tokyo  

Made manuals for children and sports clubs to prevent an accident 
during sports, Supplied all elementary school in Machida with 
humidity/temperature meter and  heat stroke checker, Supplied 
each junior high school with air blower and freezer, Conduct a 
training seminar about heat stroke for teachers 

Kumagaya Saitama  

Set up a heat stroke meter at municipal office and elementary 
school, Mail delivery service which citizen can get information about 
heat stroke Produce posters and leaflets about heat stroke and bring 
them to the elder's house 

Ohfu Aichi  
Provided course of lectures on health for citizens Mail delivery 

service which citizen can get information about heat stroke and 
emergency information 

Tajimi Gifu  Mail delivery service which citizen can get information about heat 
stroke 

Kusazu Shiga  Established a regulation for preventing heat stroke Mail delivery 
service which citizen can get information about heat stroke 

 
  

                                            
12 Japan Meteorological Business Support Center ,"Municipal Action to prevent heat stroke ",(2008-8) 
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	 Example of Kumagaya city  
	 	 	 	 In this paragraph, we will see more precisely about Kumagaya city. 
	 	 	 	 We did a interview to officer of Kumagaya city office. And also, we did 

observation and interviews to residents in Kumagaya city. 
	 	 	 	 Kumagaya city recorded 40.7 degrees [Celsius] in 2007. After that, they efforted 

prevention of heat stroke. For example, they put cool mist sprinkler system in 
Kumagaya station. The sprinkler provides citizen with cool and comfortable. In 
addition, they let citizen introduce green curtain for relaxation of heat island 
phenomenon. Also, They publish ÒATSUIZO! Kumagaya (There is hot! 
Kumagaya)Ó. 

 
Table 3.6	  Project of sending information about heat stroke(Result of interviews in Kumagaya 
city)*13 

Action Details 

Made the information system to 

prevent heat stroke and colds 

Set up a heat stroke meter at municipal office and elementary 

school. Gave people the information which got from the heat-stroke 

checker by the Internet 

Gave mail delivery service about 

heat stroke 

1104 peoples used this mail service in 2010. The number of peoples 

increased by 271 in more than last year. 

Gave the information about heat 

stroke through Kumagaya TV 

Gave the information about heat stroke through Kumagaya TV so 

that people can take care of their health. The information was 

changed 2times/day. 

Supplied the batteries for 

heat-stroke checker to the elder 

people who live alone  

Supplied heat-stroke checker and cold scarf to the elder people who 

live alone(2009) Supplied the batteries for heat-stroke checker to 

the elder people who live alone.(2010)  

Others 

Supplied leaflets about heat stroke with all citizen 

Provided a consultation service for heat stroke 

Did neighborhood patrol and gave wireless broadcast about heat 

stroke for the peoples 

Put posters about heat stroke in city official car, public offices, 

stations and supermarkets ,and so on. 

policy in overseas. 
	   According to R sari Kovats, Kristie L Ebi ÒHeatwaves and public health in EuropeÓ , 
                                            
13 Kumagaya city,"APPARE NARUHODO , Project of sending  information about heat stroke"(2010) 
  http://www.city.kumagaya.lg.jp/appare/naruhodo/mimamori/johohassin/gaiyou2.files/yobo 
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There are some policy towards heat stroke in Europe as below. 
 

 
 

3.2.3 problem establishment 
    As it has been analyzed above, most of dead person is elderly people. And most of 

dead elderly people are living alone. In addition, they die in house. Then, we 
established the most important problem as Òelderly people are affected by heat stroke 
in their homeÓ. And we focus on elderly people (over 60 yeas old) living alone. Of 
course, a baby, elementary schoolchild, and a laborer also are weak towards heat 
stroke. But they have supervisors like a teacher and parents and so on. So they can 

of heat-related deaths that occur on less extreme days. US heat
watch/warning systems (HWWS) often have fairly low thresh-
olds for warnings that are expected to be exceeded at least once
per year.
The majority of HHWS implemented after 2003 have more

than one level of response (figure 2). The different responses
are initiated within each identified level based on the confidence
in the heatwave forecast or the magnitude of the heatwave
event. A one-tiered system will issue a warning or ‘heat advisory’
when the threshold is forecast to be exceeded within a matter
of days. Cities in the US also have two-tiered or three-tiered
warning procedures.46,47 Many cities in Europe have some
form of emergency planning, which can be deployed for
extreme heatwaves.48 The Greek government implemented its
Xenocrates emergency plan for natural disasters during severe
heatwaves in 1998 and 2002. The highest level of the UK
Heatwave plan triggers a ‘Major Incident’ response.49

Table 3 lists specific interventions that have been incorpor-
ated into HHWS. However, it is difficult to find which actions
are actually implemented at the local level in response to a
warning. A recent review of HHWS in the US found that

72 hour forecast

Risk situation within the
next 2-3 days

Next day: Evaluation
If risk situation is still forecast

Excess deaths forecast
for the next 24-48 hours

More than two days of Alarm

Alarm

Emergency

Attention

Figure 2 An example of a heat health warning system
with three levels of alert (attention, alarm, emergency)

Table 3 Public health measures in US and European HHWS3,39,50

Measure, strategy Level of
implementationa

Comments

Media announcements (radio, television) þþþ Provide general advice on heat stress avoidance
to general public

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Bulletin or webpage þþþ May be restricted access, to relevant professionals
or accessed by anybody

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Leaflets þþ General advice, and advice for nursing home
managers. Often distributed at beginning of the
summer via health centres, and places where
vulnerable people may be

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Telephone help-line þþ Either a dedicated telephone service is opened
(e.g. Heatline in Portugal) or people are encouraged to
phone a pre-existing general health advice line
(e.g. NHS Direct in the UK)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Opening of cooling centres þþ Some evidence that cooling centres not used by
high-risk individuals, but used by low-risk individuals

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Alert to hospital emergency rooms,
ambulance services

þ Used to improve operational efficiency (e.g. if need to
deploy extra staff). Needs to be based on local information
and carefully evaluated

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Home outreach visits to vulnerable persons þ Important but usually expensive. Use pre-existing networks
of volunteers (e.g. Buddy systems in Philadelphia), or
professionals (e.g. social workers). Requires some registry
of vulnerable people

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Evacuation of vulnerable persons from their
homes to cooling centres

þ Using a registry of vulnerable people, who are visited
at home, and evacuated, if necessary

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Outreach to homeless þ High-risk group in southern US (11 homeless people
died in heatwave in Phoenix, July 2005)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Electricity companies cease disconnection
for non-payment

þþþ Utility companies have initiated and financially
supported HHWS in the US. Most important
where population relies on heavily air conditioning
(as in the US)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Water companies cease disconnection for
non-payment

þ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Fan distribution þþ Fans are effective when they circulate cooler air,
but not above temperatures �37�C

Based on direct contact with agencies and the following sources: Refs. (3, 39, and 50)
a: Level of implementation as reported and not observed. þ rarely implemented, þþ often implemented,
þþþ very often implemented
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Table 3.7 Public health measures in US and European HHWS*1 
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be helped easily. As a result, we thought that focusing on the elderly people is most 
important problem. 

    In addition, according to Rupa Basu and Joathan M. Samet ÒRelation between 
Elevated Ambient Temperature and Mortality: A Review of the Epidemiologic 
EvidenceÓ, 1, elderly, 2,lower socioeconomic status, 3,living alone, 4,black have a 
danger of heat stroke. 

 

  

194   Basu and Samet 

 Epidemiol Rev   2002;24:190–202

temperature and humidity was associated with increased
mortality in Barcelona, Spain (54). The most significant rates
of death from myocardial infarction, stroke, and pneumonia

were observed with longer-term (>3 weeks) elevated mean
temperatures as compared with shorter-term (1–2 days) or
medium-term (7–10 days) elevated temperatures (32).

TABLE 1.   Results from descriptive studies analyzing risk factors for increases in mortality following heat waves

* CVD, cardiovascular disease; DOA, dead on arrival; SES, socioeconomic status; OR, odds ratio; CI, confidence interval; EMS, emergency medical services.

Study population (reference no.) Exposure Outcome Results

Three September heat waves in Los 
Angeles, California, 1939, 1955, 
and 1963 (29)

Daily temperature ≥100°F; 
compared with 1947 
“normal” temperatures

Daily no. of deaths Death counts were higher with increasing temperature and 
age; lag time between maximum temperature and 
maximum mortality was ~1 day

Heat waves in New York City during 
the summers of 1972 and 1973 (59)

Heat wave for each year No. of deaths Increase in deaths after several days of excessively warm 
weather and on the day following the hottest day; ischemic 
heart disease and age ≥65 years most prominent

All age groups in New York (January 
1965–December 1968) and England 
and Wales (1970–1971) (32)

Mean monthly temperatures 
based on daily 
temperatures (>68°F, also 
<50°F)

Daily deaths from myocardial 
infarction, stroke, and 
pneumonia

Short-term (1–2 days) exposure had little effect; medium-term 
(7–10 days) and longer-term (>3 weeks) exposures were 
associated with very significant changes in death rates; 
stronger effect seen in the elderly

Heat wave in New York City, August 
1995 (33)

Daily maximum air 
temperatures

Daily mortality (all-cause and 
type-specific)

Elderly of both sexes were at greatest risk; no difference seen 
by race or gender; ischemic heart disease was most 
prominent

Heat wave in Birmingham, England, 
June 24, 1976–July 8, 1976 (34)

Several weather variables 
(mean daily temperature 
above 72°F)

Daily no. of deaths No. of deaths increased by nearly 20% (and by >30% from July 
3 to July 5); excess seen primarily in elderly men and women 
(aged 70–79 years) with CVD* or cerebrovascular disease

Heat wave in Memphis, Tennessee, 
June 25, 1980–July 20, 1980 (51)

Average daily temperatures Heat-related deaths and other 
mortality outcomes (e.g., 
type-specific mortality, all-
cause mortality, death from 
natural causes, DOA* rate)

Elderly (aged ≥60 years), poor, Black, inner-city residents 
were at greatest risk; 83 heat-related deaths in July 1980 
vs. 0 in July 1979; statistically significant increase in total 
and CVD mortality rates and DOA rate; rise in emergency 
room visits 3 days prior to rise in heat-related deaths

Heat wave in St. Louis and Kansas 
City, Missouri, July 1980 (53)

Daily maximum 
temperatures

Heat-related illnesses and 
deaths from heat stroke

Deaths from all causes increased by 57% and 64% in St. 
Louis and Kansas City, respectively, and by only 10% in 
rural areas; greatest risk was seen for elderly (aged ≥65 
years), non-Whites, and those of lower SES*

Case-control study; 156 cases with 
heat stroke or a close friend/family 
member and 462 controls matched 
by age, sex, and neighborhood (62)

St. Louis and Kansas City, 
Missouri heat wave (July 
1980)

Fatal and nonfatal heat stroke Alcoholism, living on higher floors of multistory buildings, and 
using major tranquilizers increased risk; spending time at 
home or in other places with air conditioning, living in a 
residence shaded by trees, being able to care for oneself, 
being able to undertake vigorous physical activity (and 
reducing activity during heat waves), and taking extra fluids 
decreased risk

Heat waves in Texas, June 18, 1980–
August 27, 1980 (57)

Afternoon temperatures in 
excess of 100°F

Heat-related deaths Males, elderly, Blacks, and persons engaged in heavy labor 
were at greatest risk; related to lower SES

Heat wave in Chicago, Illinois, July 12, 
1995–July 16, 1995; 465 heat-
related deaths, July 11, 1995–July 
27, 1995 (4)

Heat index (temperature and 
humidity)

Deaths from hyperthermia 
(core body temperature 
≥105°F)

Males, Blacks, and persons aged ≥75 years were at greatest 
risk; highest mortality was observed 2 days after heat index 
peaked; excess CVD deaths

Case-control study; 339 relatives, 
neighbors, or friends of persons 
who died and 339 controls matched 
by age and neighborhood (61)

Chicago, Illinois heat wave, 
July 12, 1995–July 16, 
1995

Heat-related and CVD deaths Persons confined to bed (OR* = 8.2, 95% CI*: 3.1, 22.0) or 
living alone (OR = 2.3, 95% CI: 1.2, 4.4) were at increased 
risk; having a working air conditioner (OR = 0.3, 95% CI: 
0.2, 0.6) and having access to transportation (OR = 0.3, 
95% CI: 0.1, 0.5) were associated with decreased risk

Heat wave in England, Wales, and 
Greater London, United Kingdom, 
July 1995–August 1995 (58)

5-day heat wave Excess mortality 619 extra deaths (8.9% increase, 95% CI: 6.4, 11.3%) 
compared with moving average of 31 days for that period in 
all age groups; mostly women and persons with respiratory 
and cerebrovascular diseases; attributed >60% of total 
excess mortality

Heat wave in the northeastern United 
States, July 4, 1993–July 14, 1993 
(55)

Extremely hot weather Mortality rates compared with 
June 8, 1993–June 18, 1993

26% increase in total mortality and 98% increase in CVD 
mortality in Philadelphia, Pennsylvania

Case-control study; 17 cases from 
surrogate information and 34 
controls matched by neighborhood 
(63)

Cincinnati, Ohio heat wave, 
summer 1999

Heat-related deaths Having a mental illness increased risk (OR = 14.0, 95% CI: 
1.8, 633); having a working air conditioner decreased risk 
(OR = 0.03, 95% CI: 0, 0.2)

Heat waves in Milwaukee, Wisconsin, 
in 1995 and 1999 (93)

Comparison of heat waves Heat-related deaths and EMS* 
visits

At least 49% fewer heat-related deaths and EMS visits in 1999 
than in 1995; may have been partly due to changes in 
public health preparedness

Case-control study; 63 cases from 
surrogate information and 77 
controls matched by age and 
neighborhood (60)

Chicago, Illinois heat wave, 
summer 1999

Heat-related deaths Living alone (OR = 8.1, 95% CI: 1.4, 48.1) and not leaving 
home daily (OR = 5.8, 95% CI: 1.5, 22.0) increased risk; 
having a working air conditioner decreased risk (OR = 0.2, 
95% CI: 0.1, 0.7) 
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Table 3.8 Result from descriptive studies analyzing risk factor*1 
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