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The challenges posed 
by climate change to 
successful ageing

Ever since the 2003 heat wave that 
caused 70,000 heat deaths [23], the 
dramatic consequences of climate 
change and rising temperatures in 
Europe have become an intensive-
ly researched topic [10]. During heat 
waves, the older urban adult popula-
tion is at highest risk [22]. Due to cli-
mate change, heat waves are expect-
ed to increase in number, intensity 
and duration [13] alongside a concur-
rent rise in the older adult population 
living in cities. Climate change signif-
icantly endangers the chances of suc-
cessful ageing in urban areas, and 
this issue will become even more im-
portant in the near future.

Successful ageing in 
stressful environments

The concept of successful ageing refers 
to a multidimensional state of well-be-
ing, encompassing the absence of dis-
ease and disability, the maintenance of 
high physical and cognitive function-
ing, and engagement in social and pro-
ductive activities [25]. Ageing can be per-
ceived as an environmental process in the 
sense that it is shaped by the mutual in-
teraction of individuals and groups and 
their environment(s) [28]. Powell Law-
ton’s Press-Competence Model assumes 
that people are more dependent up-
on their environments the less resources 
they have at their disposal [19]. As people 
lose health and mobility resources with 

age, the ‘environmental press’, such as the 
balance between environmental demands 
and personal resources, increases and en-
dangers successful ageing. To give an ex-
ample, heat—as an environmental stress-
or—might lead to the withdrawal of per-
sons with health restrictions from the out-
door environment, thus limiting the pos-
sibilities for social engagement. In a me-
ta-study, Lui et al. [20] identified four di-
mensions within the age-friendly city dis-
course: physical (i.e. barriers) versus so-
cial (i.e. neighbourhood networks) ‘in-
frastructure’ and top-down versus bot-
tom-up governance. In a narrower sense, 
however, environmental factors, such as 
climate, air quality or noise are often ne-
glected in gerontological research despite 
the fact that older adults are particularly 
vulnerable towards these environmental 
stressors. Most frequently, environmen-
tal resources and stressors are unequally 
distributed among socio-economic vari-
ables [24]. In the course of ageing, human 
bodies become more susceptible to envi-
ronmental stressors. Older persons have, 
over the course of their life, accumulated 
environmental contaminants and basical-
ly carry a history of environmental expo-
sures within their bodies: a bodily mem-
ory of the environmental (in-)justice they 
have experienced throughout their life-
time [9]. It is thus crucial to acknowledge 
not only the unequal distribution of com-
petences and personal resources, but al-
so that of environmental resources and 
stressors in environmental gerontology.

One environmental stressor of particu-
lar relevance today is rising temperatures. 
High temperatures affect the living con-
ditions of people especially in urban ar-
eas. This is due to the urban heat island 
effect that causes higher air temperatures 
in cities than in surrounding rural envi-
ronments [21].

Several studies have documented the 
dramatic consequences of heat waves. For 
example, the heat wave in 2003 resulted 
in 70,000 deaths in Europe [23], 15,000 
of those in France in August alone [12]. 
In the USA, an average of 400 deaths per 
year are classified as heat deaths [6]. The 
number of heat-related deaths is proba-
bly much higher, given that in many cas-
es heat is not recognised as the fatal cause.

Among the urban population, certain 
groups are at higher risk than others, such 
as older adults, urban poor and individ-
uals with chronic health conditions [22]. 
The morbidity and mortality rates among 
older adults increase in the course of, and 
following, heat waves [10, 11]. The reasons 
for the increased risks encountered by 
older adults are, amongst others, that their 
thermoregulation differs from younger 
people and that they have decreased re-
sistance to external impacts, such as high 
temperatures [17]. Furthermore, pre-ex-
isting conditions of, e.g. the cardiovascu-
lar system and kidneys [14], or mental dis-
orders like dementia aggravate the vulner-
ability of older adults [4].

The issue of urban heat islands affect-
ing older adults will become even more 
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important in the near future. Due to cli-
mate change, a further increase of heat 
waves in number, intensity and duration 
is predicted for the 21st century [13]. Fur-
thermore, cities have a large and growing 
older adult population, a large number of 
whom live in poor housing conditions. 
However, little is known about the behav-
ioural responses of older adults to high-
er temperatures. A comprehensive un-
derstanding of their individual adaption 
strategies is crucial in the process of ad-
justing to climate change. Three main re-
search questions arise:
1.  Does climate change endanger the 

chances of successful ageing in urban 
areas?

2.  How do age, social inequalities and 
the living environment intersect with 
environmental stressors such as heat 
in affecting successful ageing in urban 
areas?

3.  Which heat adaption strategies do 
older adults deploy and to what ex-
tent can they mediate heat stress in an 
effort to increase the chances of suc-
cessful ageing under the conditions of 
climate change?

Ageing and climate change: 
the STOPHOT project

Objectives

The 3-year STOPHOT project aims to im-
prove the chances of successful ageing in 
urban areas by reducing the vulnerabili-
ty of older adults above the age of 65 years 
and living in cities (Vienna) in terms of 
urban heat. This study appears to be the 
first investigation in Austria to establish 
a comprehensive knowledge base on heat 
perception, awareness of heat risks and 

adaptive behaviours among older adults. 
The project follows a mixed-methods ap-
proach, combining both qualitative (i.e. 
stakeholder interviews, stakeholder work-
shops) and quantitative (aggregate data 
analysis, surveys) methods. The results of 
the quantitative surveys carried out in the 
project provide the database for this arti-
cle.

Methods

After extensive pre-tests, a quantita-
tive survey was carried out between Sep-
tember and November 2011 among old-
er adults living in private homes and res-
idents of retirement and care homes. The 
STOPHOT sample included individuals 
living in both heat islands (49.8%) and 
green areas (50.2%) to examine wheth-
er heat endangers the chances of success-
ful ageing in urban areas. Four study areas 
within and outside of urban heat islands 
were identified. This selection was based 
on spatial analyses using criteria such as 
the temperature of radiation from surfaces 
during a hot midsummer day in the eve-
ning in August 2001,1 the amount of green 
space, socio-economic data (age, educa-
tion, housing conditions), as well as the 
locations of retirement and care homes. 
Study area 1 has a high quantity of green 
space and is economically prosperous, 
study area 2 has a low quantity of green 
space and is economically rich, study ar-
ea 3 has a high quantity of green space and 
is economically poor and study area 4 has 
a low quantity of green space and is ec-

1  The basis for the identification of the urban 
heat islands was a thermal map of Vienna show-
ing the temperature differences in the city.

onomically poor. Study areas 2 and 4 are 
within the urban heat islands.

On the basis of random selection 
within these areas, the target and control 
groups were interrogated via anonymous 
telephone interviews using computer-as-
sisted telephone interviews (CATI). Face-
to-face interviews (CAPI) were conduct-
ed with older adults living in retirement 
and care homes run by the “Vienna Pen-
sioner Residences Fund”. The sample con-
sisted of 401 older adults (age >65 years) 
living in private homes, 200 older adults 
living in retirement and care homes and 
300 younger persons (18–55 years) to con-
trol for age as a major independent vari-
able. The present study focuses on the 
group of older adults living in private 
homes. The average age of this group was 
74.1 years; 65.6% of the respondents were 
female.

The standardised questionnaire cov-
ered four main thematic areas: (1) heat 
perception and heat stress, (2) heat adap-
tion, (3) health status and (4) social and 
socio-economic variables. Perceived heat 
stress was measured with the question 
“How do you feel during a heat wave?” 
with 11 items (4-level Likert Scale), of 
which three indicated positive somatic ef-
fects (active, energetic, happy) and eight 
negative effects (faint, anxiety, headache, 
dizziness, breathing problems, exhaus-
tion, sleeping problems, fatigue). Heat 
adaption was measured with the ques-
tion “What do you do when you are hot?” 
with 16 dichotomous (yes/no) adaption 
items and the question “What do you pre-
fer to do when it is hot?” with three pos-
sible answers: (a) stay indoors, (b) go out-
doors and (c) depart for my second resi-
dence. Health variables included the SF-8 
battery2 and a six-item activities of daily 
living (ADL) measure, including the abil-
ity to take a bath or shower, get dressed, 
take the stairs, go for a walk, go shopping 
and autonomously walk longer distanc-
es. In addition to socio-economic vari-
ables (i.e., educational attainment, avail-
able income), social contacts (with rela-
tives, friends and neighbours) as well as 
social activities (sports, informal and for-
mal volunteering, religious activities and 
participation in seniors’ organisations) 

2  http://www.sf-36.org/tools/sf8.shtml.
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(measured by ISCED 
levels, see footnote 3)
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were collected. The interviews with old-
er adults living in private homes lasted on 
average more than 30 min. No informa-
tion about response rates was collected. 
For each study area, 100 questionnaires 
were collected.

New variables were constructed for 
data analysis. Following Rowe and Kahn’s 
definition, the concept of successful age-
ing was measured relying on three dimen-
sions, i.e. subjective health status, physi-
cal functionality (measured by ADL) and 
social activities [25]. Based on the (stan-
dardised) variables of the three dimen-
sions, we developed a successful ageing 
sum score as a dependent variable. The 
score ranged from −3 to +3, with higher 
values indicating better health, function-
ality and more social activities. The ‘risk 
group’ was defined as people who fall in 
the highest quarter of mentioned heat-in-
duced conditions.3 Beyond bivariate cor-
relations, data analysis methods com-
prised analyses of variances (ANOVA) 
and linear regression models.

Finally, survey results were discussed 
with stakeholders of the city administra-
tion, non-governmental organisations 
(NGOs) and organisations representing 
older adults, and adaption measures were 
jointly developed (see section on ‘Practi-
cal conclusions’).

Results

Successful ageing

The successful ageing sum score varied sig-
nificantly according to age class (F=2.09, 
p<0.01), education4 (F=5.41, p<0.01), 
available income (F=2.97, p<0.01), for-
mer occupational status (F=2.65, p<0.05) 
and socio-economic structure of the res-

3  Based on the items: fainting, anxiety, head-
ache, dizziness, breathing problems, exhaustion, 
sleeping problems, fatigue.
4  Educational attainment was categorised in 
reference to the UNESCO’s International Stan-
dardised Classification of Education (ISCED), 
1997 version, ranging from level 0 to 6. Level 0 
indicates pre-primary education as highest edu-
cational attainment, level 1 indicates primary 
education, level 2 lower secondary education, 
level 3 upper secondary education, level 4 post-
secondary, non-tertiary education, level 5 first 
stage of tertiary education and level 6 second 
stage of tertiary education.
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Abstract
Ever since the 2003 heat wave that caused 
70,000 heat deaths, the dramatic conse-
quences of climate change and rising tem-
peratures in Europe have become an inten-
sively researched topic. During heat waves, 
the older urban adult population is at high-
est risk. The STOPHOT project is the first in-
vestigation in Austria to establish a compre-
hensive knowledge base on heat perception, 
awareness of heat risks and adaptive/coping 
behaviours among older adults. The main re-
search questions include: (1) Does climate 
change endanger the chances of successful 
ageing in urban areas? (2) How do age, social 
inequalities and the living environment inter-
sect with environmental stressors in affecting 
successful ageing? (3) Which heat adaption 
strategies do older adults deploy and to what 
extent can they mediate heat stress in an ef-
fort to increase chances of successful age-
ing under the conditions of climate change? 

The results indicate that climate change and 
rising temperatures are in fact one impor-
tant determinant of whether and how an old-
er person can maintain well-being in later 
life. Older adults (>65 years) with a low socio-
economic status and poor health conditions, 
who tend to be socially isolated, are most at 
risk. However, no ‘heat island effect’ of the 
residential environment could be found. How 
much a person suffers from heat stress is 
highly dependent on the adaption strategies 
deployed. Adaption strategies of older ur-
ban residents mostly centred on body-related 
measures, such as drinking more or wearing 
lighter clothes, and indoor-centred measures, 
particularly avoiding the outdoors.

Keywords
Successful ageing · Environmental  
gerontology · Climate change ·  
Urban heat islands · Adaption strategies

Durch den Klimawandel gestellte Herausforderungen 
an ein erfolgreiches Altern 

Zusammenfassung
Seit der Hitzewelle 2003, die 70.000 Todes-
fälle verursachte, sind die drastischen Folgen 
des Klimawandels und steigender Tempera-
turen in Europa zu einem intensiv erforschten 
Thema geworden. Bei Hitzewellen besteht 
ein sehr hohes Risiko für die städtische Popu-
lation älterer Erwachsener. Das STOPHOT-Pro-
jekt ist die erste Untersuchung in Österreich, 
die sich mit der Erstellung einer umfassen-
den Wissensdatenbank zur Hitzewahrnehm-
ung, zum Bewusstsein hinsichtlich der Risik-
en von Hitze und zu Anpassungs-/Bewälti-
gungsstrategien von älteren Erwachsenen 
befasst. Zu den wesentlichen Fragen dieser 
Untersuchung gehören: (1) Gefährdet der Kli-
mawandel die Chancen auf ein erfolgreiches 
Altern im städtischen Umfeld? (2) Wie wirken 
Alter, soziale Ungleichheit und Lebensum-
feld sich zusammen mit Umweltstressoren 
auf erfolgreiches Altern aus? (3) Welche An-
passungsstrategien an Hitze wenden ältere 
Erwachsene an, und bis zu welchem Ausmaß 
können sie Stress durch Hitze in einen Ver-
such umsetzen, die Chance auf erfolgreich-
es Altern unter den Bedingungen des Kli-

mawandels zu erhöhen? Die Ergebnisse zei-
gen, dass Klimawandel und steigende Tem-
peraturen tatsächlich eine bedeutende De-
terminante darstellen, ob und wie das Woh-
lergehen einer älteren Person auch im höher-
en Alter fortbestehen kann. Ältere Erwach-
sene (>65 Jahre) mit niedrigem sozioökon-
omischem Status und schlechtem Gesund-
heitszustand sowie der Tendenz zur sozialen 
Isolation haben das höchste Risiko. Es war je-
doch kein „Hitzeinseleffekt“ des Wohnum-
felds festzustellen. Wie sehr jemand unt-
er Hitzestress leidet, hängt in hohem Maße 
von den eingesetzten Anpassungsstrategien 
ab. Die Anpassungsstrategien älterer Stadt-
bewohner konzentrierten sich zumeist auf 
den Körper, d. h. mehr Trinken und leichtere 
Bekleidung, sowie auf den Aufenthalt in In-
nenräumen, insbesondere die Vermeidung 
des Aufenthalts im Freien.

Schlüsselwörter
Erfolgreiches Altern · Ökologische  
Gerontologie · Klimawandel · Städtische 
Hitzeinseln · Anpassungsstrategien
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idential area (F=7.65, p<0.01) (. Fig. 1). 
Results show that the younger, the high-
er the educational status, income, occu-
pational status (white-collar versus blue-
collar) and the more privileged the socio-
economic structure of the residential ar-
ea, the better the chances of ageing suc-
cessfully. No gender differences could be 
found.

Heat-induced conditions 
and coping strategies

Heat primarily affected older adults’ en-
ergy balance—commonly reported heat 
impacts on physical well-being included 
fatigue and sleeping problems (. Fig. 2). 
Older adults (>65 years) suffered more se-
verely from heat stress than the younger 
control group (18–55 years, p<0.01). Liv-
ing in a heat island, however, had no di-
rect effect on successful ageing and no ef-
fect on the number of heat-induced con-
ditions.

The risk group comprises older adults 
(65 years and older) with a low socio-eco-
nomic status and poor health condition, 
who tend to be socially isolated. Respon-
dents living in heat islands mentioned an 
average of 3.1 heat-induced conditions, 
while respondents living in green areas 
mentioned 2.8 on average (p>0.05).

Based on the reported adaption mea-
sures, three different strategies were iden-
tified: body-related strategies (i.e. in-
creasing liquid intake, taking cold show-
ers), indoor strategies (i.e. primarily stay-

ing at home, closing the curtains) and 
outdoor strategies (i.e. going outside, go-
ing swimming)5 (. Tab. 1). The majori-
ty reduced their activity levels and stayed 
in their apartments when it was hot. They 
perceived their homes to be cooler than 
the outdoors.

Living in a heat island did not affect 
the type of coping strategies deployed. 
Perceived heat stress, on the other hand, 
correlated with coping strategies. Corre-
lations were strongest between heat stress 
and indoor coping strategies (rP =0.36; 
p<0.01). More indoor adaption measures 
correlated with an increase in heat-in-
duced conditions, whereas outdoor strat-
egies correlated negatively with heat stress 
(rP =−0.16; p<0.01). There was no signifi-
cant correlation with bodily measures.

Predicting successful ageing

Three dimensions of determinants of suc-
cessful ageing were included in a multi-

5  Three summarising scores were constructed 
to resemble heat-coping strategies, depending 
on whether coping activities mainly involved 
the indoors, the outdoors or the body. Indoor 
measures [9]: close curtains, close windows dur-
ing daytime, sleep, move little outdoors, turn 
the air-conditioner on, turn the fan on, stay in 
cooler rooms indoors, conduct activities early or 
late in the day, stay indoors; outdoor measures 
[3]: go swimming, go to cooler places outdoors, 
go outdoors; body measures [5]: wear lighter 
clothes, increase liquid intake, eat more soup/
drink mineral water, take a cold shower, rinse 
forearms with cold water.

variate linear regression model: (a) socio-
demographic characteristics, such as age 
and gender, (b) characteristics of the so-
cial situation, such as education, available 
income, former occupational status and 
socio-economic structure of the living ar-
ea and (c) factors related to urban heat, 
such as living in an area with a low quan-
tity of green spaces, perceived heat stress 
and heat adaption behaviour.

The first model comprising age and 
gender explained 5% of the variance of 
the successful ageing sum score, social 
characteristics explained another 6% and 
climate change-related factors explained 
11% of the variance. The final regression 
model explained about 20% of the vari-
ance (. Tab. 2). Climate change-related 
factors, such as heat-induced conditions 
and heat adaption strategies, explained as 
much of the variance of successful ageing 
as socio-demographic and socio-econom-
ic factors. Heat-induced conditions (heat 
stress; Beta =−0.28), age (Beta =−0.19) 
and heat-related outdoor coping strategies 
(Beta =+0.17) had the strongest effects on 
successful ageing.

The age effect remained relatively sta-
ble across the models, as calendar age was 
shown to be significantly correlated with 
successful ageing (health status and func-
tionality in particular). Due to the narrow 
focus of the study, various support factors 
that could control for the age effect, such 
as social support, loneliness or self-effica-
cy, could not be controlled for.

Discussion

This study assumed that climate change 
endangers the chances of successful age-
ing in urban areas, particularly in heat is-
lands. Age, social inequalities and the liv-
ing environment were assumed to inter-
sect with environmental stressors, shap-
ing the modes in which successful ageing 
can take place. Finally, the study assumed 
that older adults’ heat adaption strategies 
could play a crucial role in mediating the 
negative effects of climate change.

The results indicate that temperature is 
one important determinant of well-being 
in later life. To what extent a person suf-
fers from heat stress is attributed to suc-
cessful ageing. If heat waves and hot pe-
riods increase in the future, this threat to 
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older adults’ well-being—and, in further 
consequence—morbidity and mortality 
may become even more severe.

Initially the study assumed that wheth-
er an older person lives in a heat island in-
creases the degree of heat stress, which in 
turn gives rise to different coping strate-
gies that are more or less effective in terms 
of support or hindrance for (of) successful 
ageing. Yet living in a heat island had nei-
ther a direct effect on the amount of heat-
induced conditions, nor did it affect the 
coping strategies deployed or chances of 
successful ageing in general.

How much a person suffers from heat 
stress is, however, highly dependent on 
the adaption strategies deployed. Adap-
tion strategies of older urban residents 
mostly centred upon body-related mea-
sures, such as drinking more or wearing 
lighter clothes, and indoor-centred mea-
sures, particularly avoiding the outdoors. 
A small percentage integrated the out-

door environment into their own ‘heat 
response plans’. Despite frequent uses of 
these strategies, we failed to find a correla-
tion between body-centred measures and 
heat stress, while we indeed found a posi-
tive correlation between indoor strategies 
and heat stress (i.e., the more indoor strat-
egies are deployed, the worse the condi-
tions). As the survey design is not longitu-
dinal, we cannot speak of causality. More-
over, we cannot know how the heat-in-
duced conditions of respondents would be 
without these measures being deployed.

Two explanatory scenarios are possi-
ble: (a) older adults suffering most from 
heat stress deploy more sophisticated (i.e. 
indoor) adaption strategies, while those 
more resistant to high temperatures con-
tinue their usual outdoor life or (b) indoor 
strategies are counter-productive in re-
gard to heat stress and outdoor strategies 
are recommendable. If the latter scenario 
is accurate, however, the question remains 
as to why older adults do not make use 
of outdoor strategies as much as indoor 
strategies to overcome heat stress?

A study by Kalkstein and Sheridan 
indicated that only half of people adapt 
their behaviour in response to heat warn-
ings [16]. Particularly the most vulnera-
ble populations, including low-income 
households, the homeless and older adults 
do not adapt [29]. Possible explanations 
are that today’s “older adults” (>65 years) 
do not identify with being “old” and thus 
might not believe themselves to be in dan-
ger of higher temperatures [1], or that they 

would not register the heat due to intake 
of medications [26]. In the STOPHOT 
study, however, most respondents report-
ed suffering from heat stress and deploy-
ing a wide range of adaption measures. 
We can thus assume that they were aware 
of heat threats and attempted to adapt ac-
cordingly.

Apart from the lack of heat awareness, 
there might be factors that prevent older 
adults from going outside to cooler places 
when it is hot. Such factors could be per-
sonal or environmental (i.e., reduced mo-
bility without barrier-free infrastructure 
in the neighbourhood), and often they 
are both. Health problems and frailty can 
turn any attempt to leave the home into 
a challenge. Seemingly small tasks, such 
as changing clothes, getting downstairs 
or opening heavy doors can be exhaust-
ing—especially under hot temperatures—
and might lead to avoidance of going out-
side [26].

The amount and quality of cooler plac-
es, particularly green spaces, are supposed 
to be a pull-factor for going outside among 
older adults. However, we did not identi-
fy a correlation between the amount of 
green spaces in the immediate residential 
surroundings and outdoor measures de-
ployed. This could be due to various fac-
tors: First, access to cooler outdoor places 
might be limited because of physical bar-
riers and lack of transportation or because 
they are highly exposed to the sun. Sec-
ond, green spaces might not be (perceived 
as) cooler than the apartment. In the  

Tab. 1 Heat adaption strategies among 
older persons (>65 years) living at home

Strategy Measure 65+ living at 
home (%)

Body-
related

Wear lighter 
clothes

99.3

Drink sufficient 
amounts

90.2

Eat soup/drink 
mineral water

76.2

Cold water on 
forearms

75.6

Cold shower 56.7

Indoor Draw curtains 88.2

Close windows 
by day

79.5

Activities early/
late

85.7

Stay indoors 65.5

Move little out-
doors

63.5

Go to cooler 
rooms indoors

63.5

Turn fan on 40

Sleep 35.5

Turn air-condi-
tioner on

11.6

Outdoor Go to cooler 
places outdoors

54.4

Go swimming 51.9

Go outdoors 21.3

N 401

Tab. 2 Successful ageing (standardised sum score) by socio-economic and heat-related vari-
ables—linear regression, beta-values

Independent variable Model 1 Model 2 Model 3

Age −0.24c −0.24c −0.19c

Gender (female) −0.04 +0.02 0.00

Education  +0.1a +0.05

Former occupation  +0.07 +0.08

Available income  +0.11b +0.00

Social status of the living area (low)  −0.1b +0.09a

Heat island   −0.08

Heat stress   −0.28c

Indoor coping   +0.02

Outdoor coping   +0.17c

Body coping   +0.04a

Adjusted R2 0.05c 0.1c 0.2c

N 401 401 401
ap<0.10; bp<0.05; cp<0.01.
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STOPHOT study, respondents perceived 
their home to be cooler than the out-
doors—but several studies indicated that 
larger parks and green spaces with trees 
can be cooler in the daytime [5]. Third, 
the quality of green spaces is influen-
tial on older adults’ outdoor behaviour. 
The pleasantness of open spaces and lack 
of nuisance may encourage older adults 
to engage in outdoor activities [2, 27]. 
Fourth, security is an issue—in Samp-
son et al.’s research, the risk of crime was 
reported to be a constraint to going to a 
cooler place or even opening the windows 
at night [18].

Apart from these aspects, the results 
are also limited. Despite the body of liter-
ature, no heat island effect on the behav-
iours and perceptions of the respondents 
could be detected in the STOPHOT data. 
This may be attributed either to a gap be-
tween objective and subjective health con-
ditions or to a flawed selection of heat is-
lands versus green areas, as no reliable mi-
cro-level data have as yet been accumulat-
ed for average temperatures and other mi-
cro-climatic conditions in Vienna.

The significant correlation between 
heat stress and successful ageing may al-
so be a tautological artefact due to the op-
erationalisation of successful ageing. The 
concept of successful ageing still lacks a 
consensual definition in both operation-
alisation and derivation, while empirical 
applications of the successful ageing con-
cept often emphasise an absence of dis-
abilities [7, 15]. This has been criticised as 
excessively limiting the percentage of the 
population ageing successfully [15]. A fo-
cus on disease prevalence underemphasis-
es adaption processes that are crucial in 
understanding well-being in later life [3, 

15]. In the STOPHOT study, this empha-
sis on physiological health may have led 
to a tautological correlation between heat 
stress, defined as health conditions under 
high temperatures, and successful ageing, 
defined as subjective health, functional-
ity and social activities. Those enjoying 
lesser health resources are naturally more 
vulnerable to environmental stressors and 
thus more likely to suffer from heat stress. 
Similarly, functionality—measured by 
ADL–could create such a tautology with 
indoor and outdoor adaption measures. 
There is a strong demand for longitudinal 
studies to precisely distinguish between 
the conditions and the outcomes of adap-
tion processes to environmental stressors.

Practical conclusions

So far, only few measures that can make 
the heat more bearable for elderly in Vi-
enna have been implemented. These mea-
sures have mainly been realised for pub-
lic buildings and public (green) spaces 
and include measures such as greening of 
roofs/facades/courtyards and the plant-
ing and preservation of trees. Further-
more, the city of Vienna provides a heat 
wave warning system for the population, 
although a special heat action plan does 
not exist.

Measures already implemented espe-
cially for the elderly are rare, e.g. a list of 
recommendations regarding proper be-
haviour during heat has already been dis-
tributed to elderly who live alone in pri-
vate homes. In some retirement homes 
first measures have been implemented 
such as the provision of drinking foun-
tains in common areas, diet food on hot 
days, apartments with heat protection and 

announcements providing information 
about heat waves. However, legal require-
ments for retirement homes are lacking.

Within this project, possible measures 
to reduce the vulnerability of the elderly 
have been discussed with stakeholders of 
the city of Vienna; some of the first recom-
mendations for urban planning are listed 
in the practical conclusions . Tab. 3.

This project initiated discussions 
among stakeholders. The implementa-
tion and realisation of the recommend-
ed measures will be negotiated within the 
city administration and between the vari-
ous stakeholders. In the ongoing research 
project “Urban Heat Islands—Strategy 
Plan Vienna” (e.g. [8]) the acceptance, fea-
sibility and costs of measures etc. will be 
assessed with stakeholders and experts. At 
the end of the STOPHOT project a manu-
al with results and recommendations will 
be developed and should assist stakehold-
ers in their implementation efforts.
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