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Abstract

Aim Extreme heat events caused by climate change continue to increase in frequency, duration, and intensity. People living
in cities in particular are exposed to heat as a result of the urban heat island effect. Although negative effects can be mitigated
by heat health action plans (HHAPs), it remains unknown how many German cities have implemented such plans or other
measures to reduce the health risks from heat. Therefore, this study surveyed the status of planned or published HHAPs and
measures in German cities.

Subject and methods Approximately 10% of German cities with the greatest population density were sampled for the study
(n = 70 cities). A frequency analysis of city concepts and city webpages was conducted to determine whether cities have
already introduced concepts for climate adaptation, climate protection or an HHAP, and which measures are planned in detail.
Results Fifty-one cities have implemented measures to protect health from heat events. Forty-one cities integrated such
measures into concepts, and only one city formulated an HHAP. Large cities in particular published measures. Long-term
measures proved most common, for example, improved building envelope insulation and urban greening. Other than advice
on individual behavior, hardly any acute heat health measures are being taken.

Conclusion Public health authorities can play an active role in communicating the health risks of heat and implementing
HHAPs. To this end, the health risks of climate change need to be addressed consistently by all policy fields in Germany.
There is also a need for further research in the evaluation of measures and HHAPs.

Keywords Extreme heat - Cities - Heat health action plan - Climate change - Climate adaption - Germany

Introduction

Extreme heat has devastating effects on human health. The
summer of 2022 in Europe was marked by heat waves,
leading to heat-related deaths and extreme risk to human
health (WHO 2022). Yet knowledge of the healths risks
associated with heat is not new; a prime example is the
severe heat event in the summer of 2003 which resulted
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in around 70,000 heat-related deaths in Western Europe
(Robine et al. 2008). The extreme heat of June 2021, with
record temperatures of up to 49.6°C on the Pacific coast
of the United States and Canada, caused several hundred
deaths and a sharp increase in hospital cases due to heat-
related illnesses (Roffel 2021; The Associated Press 2021;
WMO 2021). It is clear that such extreme heat events will
occur more frequently around the world as a result of
human-induced global warming (IPCC 2021, 2022; Philip
et al. 2021). Urban populations are particularly strongly
affected by heat extremes. Due to the urban heat island
(UHI) effect, temperatures in cities centers can be up to
10°C higher compared to the surrounding area (Copernicus
Climate Change Service 2020). Approximately half of the
world’s population lives in municipalities, with a strong
trend toward further urbanization (UN 2019). Higher
population densities are accompanied by higher building
densities and a higher degree of soil sealing, which fur-
ther intensifies the UHI effect, resulting in an increase in
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heat-related risks to the urban population (Steeneveld et al.
2011; Pfeifer et al. 2019; Miicke and Litvinovitch 2020;
WHO 2021). At the same time, the increasing frequency,
duration, and intensity of extreme heat events also has
a significant impact on population health, and there has
been a significant increase in premature deaths caused by
heat (WHO 2021; IPCC 2022). There is scientific consen-
sus that without strong climate protection and adaptation
measures, climate change will inevitably lead to further
increases in the heat-related burden of disease (mortality
and morbidity) (Pfeifer et al. 2019; WHO 2021). Cities
in particular are required to establish appropriate climate
projections and implement reliable adaptation plans (IPCC
2021).

Even in Germany, with its warm-moderate climatic
zone, a growing number of summers with heat events has
led to a significant increase in mortality (an der Heiden
et al. 2020; Winklmayr et al. 2022). For example, the sum-
mers of 2003, 2006, 2010, and 2015 show a significant
number of excess heat-related deaths in Germany, ranging
from 4700 to 9700 (an der Heiden et al. 2020). A signifi-
cant increase in the number of deaths associated with heat
was also recorded in the summers of 2018 to 2020 (Winkl-
mayr et al. 2022). Additionally, initial projections indicate
unusually high mortality observed in connection with heat
waves for the summer of 2022 (Winklmayr and an der
Heiden 2022). The effects of heat on morbidity and mor-
tality demonstrate that heat-related health outcomes are a
significant issue for public health. In Germany, this was
first addressed in the governmental framework “Adaptation
Strategy to Climate Change (DAS)” in 2008 (Bundesre-
gierung 2008). Respective progress reports from 2015 and
2020 emphasized that municipalities are key actors in cli-
mate change adaptation and action is required in cities to
protect human health from heat events (Bundesregierung
2015, 2020). This affects the 77.5% of the German popula-
tion living in cities (Worldbank 2022).

In response to the increased frequency of heat events
in Germany, the document “Recommendations for Action
— Heat Action Plans to protect human health” was pub-
lished by the Federal/State Working Group ‘Adaptation
to the impacts of climate change in the health sector
(GAK)’ in 2017 (BMU 2017), and was based on “Heat-
health action plans”, a guidance document from the
Regional Office for Europe of the World Health Organi-
zation (WHO) (Matthies et al. 2008). According to this
guidance document, a heat-health action plan (HHAP)
should compile selected measures to prevent and respond
to extreme heat events to avoid heat-related illness and
death (Matthies et al. 2008, BMU 2017). These measures
should be understood as a framework for the development
and establishment of practicable HHAPs tailored to the
respective region, and are primarily directed at the federal
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states. Implementation should occur predominantly on a
municipal level (BMU 2017).

Due to the federal governmental administrative system in
Germany, the GAK recommendations (BMU 2017) require a
central coordinating body, preferably at the state level, with
a decentralized coordinating body at municipal level respon-
sible for the preparation of an HHAP. Municipal tasks are to
be carried out by different administrative authorities, e.g., for
planning, the environment or health. The GAK recommends
the HHAP preparation process is lead by the public health
authority (BMU 2017).

The process of encouraging HHAP implementation at
state and/or municipal level started directly after the pub-
lication of the GAK recommendations in 2017; however,
it was a while before the recommendations were observed
throughout Germany. To date, the implementation of an
HHAP is not legally binding in Germany. Cities and fed-
eral states decide independently whether to follow the GAK
recommendations or not. As a consequence, a study on the
implementation of HHAPs in Germany identified a small
number of individual actions that did not indicate clear
systematic protection of human health from heat (Bléttner
et al. 2020). In contrast, specific national action guidelines
or regulations for HHAPs entered into force in some other
European countries, for example, France, Austria, Spain and
the Netherlands, predominantly led by ministries of health
(Vanderplanken et al. 2019). In 2017, 35 national and sub-
national HHAPs could already be identified across Europe
(WHO 2019a).

To ensure the successful implemention of HHAPs in Ger-
many, regional and local authorities must be empowered to
develop, implement, and evaluate pilot strategies and actions
that are tailored to their local communities, and those which
prove sucessful can go on to be integrated into a national
HHAP strategy (Miicke and Litvinovitch 2020). There is
no central documentation of existing or planned HHAPs or
measures to protect human health from heat. Some cities
record their HHAP in documents, while others incorporate
an HHAP in other concepts such as climate protection plans,
climate adaption concepts or city development strategies.
This complicates the collection of standardized documenta-
tion and assessments (Kaiser et al. 2021a).

To record the implementation status of primarily project-
funded measures and projects for the prevention of heat-
related morbidity and mortality in Germany, Blittner et al.
(2020) conducted a survey based on systematic internet
research conducted from December 2019 to January 2020.
Comprehensive coverage was not possible due to the hetero-
geneous funding structures and levels and their designation
on the internet. Most other studies that gather insights on
the status of heat or climate adaption in German cities are
based on online surveys where stakeholders from municipal
administration offices are requested to offer information on
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their activities (e.g., Hasse and Willen 2019; Hagelstange
et al. 2021; Kaiser et al. 2021b). This approach has a system-
atic bias as stakeholders which are interested in the issues of
climate adaption are more likely to participate voluntarily
in a survey and are able to report on adaption measures they
are involved in. The results of such surveys might indicate
that a larger proportion of German cities are working on heat
health adaption than in reality.

Hence, this study analyzes freely accessible data from
a previously defined sample of cities in Germany to gain
a more precise picture of the proportion of cities planning
measures to protect human health during heat events. This
study aims to discover which measures are being planned by
municipalities and incorporated into wider concepts, such
as for climate adaption, climate protection, HHAP or any
others.

Methods

To answer the research questions about the proportion of
planned measures in German cities to protect human health
from heat in 2021, a frequency analysis was conducted (Friih
2017; Mayring 2010). First, a sample was drawn from all
German cities with at least 20,000 inhabitants (n = 665)
(Destatis 2020). For this purpose, 10% of the cities with
the highest population density were selected from the 665
municipalities. Population density was chosen as a relevant
criterion because population density represents a high
degree of sealing, which is a factor for a higher UHI. These
66 cities are not evenly distributed across the country, but
are located in only 12 of the 16 German federal states. To
reflect the situation across the country, the cities with the
highest population density from each of the missing four
German federal states were also included in the sample. This
results in a total sample of 70 cities that were examined
in more detail. In the next step, the cities’ websites were
searched using the keywords “heat”, “climate adaptation”,
“climate protection,” and “heat action plan”. Here, strate-
gies, concepts or papers formulated by the cities are sum-
marized under the term “concept.” It was surveyed whether
the cities provide access to a document called the HHAP, a
concept for climate adaptation or climate protection that is
being planned or developed or has already been published.
To document the cities’ planned activities to protect human
health from heat extremes as comprehensively as possible,
measures or projects found on cities’ websites which target
heat in connection with human health but are not mentioned
in a concept were also considered. Thus, measures that do
not relate to heat and human health were excluded.

The measures were classified and categorized as short to
long-term based on the GAK recommendation (BMU 2017),
the WHO heat-health guidance (Matthies et al. 2008), the

updated version on health advice (WHO 2019b) and the
evidence-based prevention measures of the WHO (2021).
At the same time, it was noted which administrative office
of a city was responsible for the respective concepts. Thus,
quantitative statements on the topic of heat and health can
be made based on defined criteria that were collected equally
in all 70 cities.

Since adaptation to climate change and heat events in
municipalities is dynamic, the systematic search of freely
available and accessible data in the internet was conducted
in the defined period from May to June 2021. To gain an
impression of the developments in the preparation of HHAPs
in our sample, a follow-up survey was conducted in March
2022. This follow up survey inquired whether cities plan to
have an HHAP, develop an HHAP or have already published
an HHAP.

Results

The sample of 70 cities comprises a population of approxi-
mately 21 million, which constitutes approximately 26% of
the population of Germany. The population density ranged
from 970 to 4777 inhabitants per km?. The frequency analy-
sis revealed that 91.4% (n = 64) of the cities sampled have
single measures, concepts for climate adaptation, climate
protection or other concepts that addresses the issue climate
change. Of these cities, n = 51 have a content-related refer-
ence to heat in connection with human health. These Ger-
man cities proved very heterogeneous regarding the type
of measures planned, the number of measures per city and
their integration into a concept. In the following, the analysis
focuses on (a) cities and concepts (b) responsible offices and
(c) measures in more detail.

Cities and concepts

The descriptive assessment of the study shows that 51 of
the 70 cities analyzed have formulated measures to protect
human health from heat events. Forty-one of the cities inte-
grated these measures into concepts, and the remaining 10
cities named single measures, such as a flyer with advice on
how to behave during heat events. The 41 cities are shown in
Fig. 1, categorized according to the published concept types.

One city (Offenbach am Main) published an HHAP as
a stand-alone document in 2020. Its content was based on
the GAK recommendations (BMU 2017). In addition, the
city of Bochum prepared a heat concept in 2021 specifi-
cally for the target group of homeless people. According
to the cities’ concepts or websites, seven other cities were
planning to draft an HHAP (Herne, Nuremberg, Wupper-
tal, Bremen, Halle/Saale, Dresden, and Recklinghausen).
In 2021 three cities were developing an HHAP (Cologne,
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Fig. 1 Map of Germany depicting cities that published a concept with measures to protect human health from heat (n = 41 in a sample of 70 cit-

ies), categorized according to concept type (own graphic)

Ludwigshafen am Rhein, and Mannheim). The follow-
up survey in 2022 showed that the HHAP in Wuppertal
is already in development and Mannheim published an
HHAP in 2021. The other cities are still planning or devel-
oping an HHAP.

In addition, 26 climate adaptation concepts, 18 climate
protection concepts, and 12 other concepts (urban plan-
ning, land use, urban land use plans) that include meas-
ures to protect human health from heat were published.
Sixteen of the 41 cities have integrated measures into
more than one concept. These concepts were published
between 2010 and 2021. In addition, 37 of the 51 cities
mentioned individual measures on their websites which
were not integrated into concepts. All German cities with
more than 500,000 inhabitants (n = 14), have heat protec-
tion measures in place.

In 19 of 26 climate adaptation concepts and in the
HHAP from Offenbach am Main it was specifically stated
that an evaluation of the concept and its measures was
planned.

@ Springer

Differences in responsibility for administrative
offices

In Germany, the decision to prepare concepts focusing on
climate change and climate adaption is taken by each city.
The cities also designate the public authorities which are
involved in such concepts.

In Offenbach am Main, the Office for Environment,
Energy and Climate Protection is responsible for the
central coordination of the HHAP, while in Bochum, the
Office for Social Affairs is responsible for the heat health
concept. As far as this was shown for the HHAPs being
planned or under development, the responsibility for the
HHAP was most commonly allocated to city authorities
with a focus on environment and health. For the 26 cli-
mate adaptation concepts, the distribution of responsible
offices is as follows. Offices with a focus on environmental
issues bear responsibility for climate adaptation concepts
in 76.9% (n = 20) of cases, offices for urban development
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in 15.4% (n = 4) of cases and offices for environment and
health in 7.7% (n = 2) of cases.

Measures

Overall, cities in Germany published a variety of measures
to protect human health from heat. It should be noted that the
formulation of the measures does not specify the institution
or administrative body to which the measures are addressed,
or who should be responsible for the implementation. In
addition, it is often unclear whether a concrete plan exists
to put measures into action or whether the cities published
lists of measures which could potentially be implemented
in the future. In some cases, cities included tips for citizens
in their concepts without mentioning any further actions to

Improved insulation cf the building envelope (e.g. green roofs)
Advice on behaviour

Urban greening, shaded green spaces and blue infrastructure
Shading (e.g. through canopies/roofing)

Clear zair channels and cold air production areas

Reduction of degree of soil sealing

Heat-appropriate planning of new buildings

Heat reducing construction materials

Drinking water dispensers in buildings and public spaces
Technical construction measures (e.g. ventilation technology)
Humidifiers, drinking water dispensers

Use of climate or heat warning systems

Development of a heat action plan

Access to cool spaces

Training for nurses, hospital staff, doctors

Information events/campaigns for the population

Protective measures for sensitive populations

Information system for the population

Concept development for climate adaptation with the topic of heat
Analysis of heat stressed areas and development of measures
Stakeholder network heat and health

Hotline for heat waves

Measures occupational health and safety

Heat monitoring system

Mobile evaporative coolers

Use of Fans

Flexible werking and opening hours

Air conditioning of public transport

Securing the drinking water supply

Drink Buddy

Volunteers and neighborhood assistance

promote them. For example, one city prescribed the “use
of fans” as a requirement for cooling rooms in city-owned
workplaces, while another city advised the population to use
fans without providing fans. Both measures are assigned to
the category “Fans,” which is listed with two mentions in the
frequency analysis, although the outcome of these measures
are likely to differ.

The measures were either integrated into concepts for cli-
mate adaptation and climate protection, into other concepts
such as urban planning, or they were shown as individual
measures on the cities’ websites. In total, the cities came
up with 378 measures to protect human health from heat
(Fig. 2). Not all of the surveyed measures can be clearly
assigned to a short, medium or long-term period. Looking
at the 11 most frequently mentioned measures in our study,
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Fig. 2 Distribution of measures to protect human health from heat published at least two times by 51 German cities (own graphic)
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it is striking that 10 of them can be classified as medium to
long-term. “Advice on behavior” was the only short-term
measure to be implemented by the cities.

Overall, medium to long-term measures were planned
around four times as frequently as short-term measures.
Medium or long-term measures included a collection of
building codes, urban planning and land use. The most fre-
quently planned measures were improved insulation and
thermal performance of the building envelope (e.g., green
roofs) with 50 mentions, followed by urban greening, shaded
green spaces and blue infrastructure with 43, shading with
27, creating or keeping clear air channels and cold air pro-
duction areas with 23, reduction of degree of soil sealing
with 22, heat-appropriate planning of new buildings also
with 22, heat reducing construction materials with 20, drink-
ing water dispensers in buildings and public spaces with 14,
and technical construction measures (ventilation technology,
heating and cooling coils, fans and possibly AC systems)
with 13 mentions.

In addition, the use of heat health warning systems and
the development of an HHAP were both identified seven
times. In four of the cities’ cases, an HHAP was also in the
planning or drafting stages.

An overview of the measures mentioned at least two
times by the 51 cities is given in Fig. 2.

In comparison, short-term measures appear to be less
relevant for cities as the establishment of measures such
as cooling centers or the use of rooms provided with air

conditioners were planned in one single case. The measures
on the use of fans or mobile evaporative coolers were each
planned in two cases and access to cool spaces was men-
tioned in six cases. Thus, the measure “Advice on behavior”
was by far the most planned short-term measure (n = 44). A
list of all measures that were mentioned once by a city can
be found in Table 1.

Figure 3 shows the distribution of measures published by
the 51 cities with heat and health related content according
to the concept type. The measures are predominantly part of
climate adaptation concepts (59%; n = 223); 15% (n = 56)
are included in other concepts (e.g., urban planning), 11%
(n = 40) in climate protection concepts, and 2% (n = 8) in
an HHAP. Furthermore, 13% (n = 51) of the measures are
also planned individually as stand-alone measures without
inclusion in a city concept.

Discussion

In this study, a frequency analysis of city websites and con-
cepts was conducted to find out whether cities in Germany
have already formulated concepts or measures which protect
human health from heat. The research revealed three main
findings about the measures planned. First, that 51 of the 70
analyzed cities in the sample are planning measures and 41
cities have integrated them into various types of concepts,
predominantly in climate adaption concepts. Second, that

Table 1 List of measures to

protect human health from heat
that were mentioned once by
51 cities sorted by concept type

-Advice to companies on climate adaptation
-Awarding climate adapted buildings

(own graphic)
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-Concept for identifying and addressing heat-vulnerable people
-Ensuring the provision of services of general interest (rescue services)
-Heat adapted food in canteens and restaurants

-Improve the capacity of civil protection to act in the event of heat waves
-Information for doctors and nursing homes

-Installation of “Cooling Centers”

-Monitoring of the HHAP

-Preparing the health care system

-Promote physical activity to better manage heat stress

-Providing pedestrian and bicycle paths to thermally relieved setback areas
-Temporary installations of sun protection measures in public spaces
-Traffic surfaces with low thermal conductivity and storage capacity

-Testing of strategies in road construction, canal and greenery management
-Water for administrative employees
-Water and sanitation offer for the homeless

| - Air conditioners

M Climate adaption concept
W HHAP
M Individually published measure
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Fig. 3 Distribution of the meas-
ures to protect human health
from heat mentioned in 51
German cities by concept type
(own graphic)

B HHAP

mainly environmental authorities have been made respon-
sible for the measures, and lastly, that of a large number of
planned measures, cities have predominantly provided for
long-term measures to date. The following discussion will
build on these three findings.

First, it can be stated that some cities have already pub-
lished measures, but only a few cities have provided for a
systematic preparation of HHAPs. Since there is no legal
obligation to create an HHAP in Germany, among other
things, the available resources of a city are crucial in creat-
ing a concept that structures the measures. The finding that
every German city with more than 500,000 inhabitants (n
= 14) has published measures to protect human health from
heat shows that the city size plays a key role in the devel-
opment of climate adaptions measures. These findings are
consistent with those in a study by Otto and colleagues (Otto
et al. 2021). The study states that in Germany, city size and
the resources associated with it play a major role in creating
climate concepts. Large cities have greater capacities to initi-
ate and implement measures locally. In addition, large cities
are in a better position than smaller cities to receive funding
from external donors, including EU funds (Otto et al. 2021).

The second main finding was the assignment of an
office responsible for the concepts and measures. While
a Europe-wide comparison showed that mainly health
authorities are responsible for the HHAP and measures
to protect human health from heat (Vanderplanken et al.
2019), this study shows that in Germany, mostly the offices
for environment and urban development are responsible.
This is often explained with the historical development
of implementing measures to protect human health from

B Climate adaption concept

56

o /

Climate protection concept
Other concept

M Individually published measure

heat. In Europe, many heat action plans originated as a
response to the high number of deaths in the 2003 heat-
wave summer. In Germany, the “Adaptation Strategy to
Climate Change (DAS)” has given rise to many climate
change adaptation projects since 2008 and assigns respon-
sibility for addressing climate change to environmental
agencies. Also, the Federal Ministry for Environment has
taken the lead in publishing the national recommendations
for action for the preparation of HHAPs (BMU 2017). The
structures developed at the federal level are reflected at
the municipal level. In 2020, this issue was taken up at
the Conference of Health Ministers and a resolution was
passed declaring that municipalities should draw up an
HHAP within five years and it should involve stakehold-
ers from the health sector (GMK 2020). No impact of this
resolution could be determined in the sample analyzed in
this study. The measures and concepts drafted after 2020
do not show that health offices assumed more responsibil-
ity than thus published before the resolution. The health
department is named as the responsible party, along with
other offices, in just three cases of planned HHAPs. It is
evident that the health department has a certain respon-
sibility, particularly in the case of acute measures, such
as the telephone service during heat events in the Ger-
man city Kassel. A noteworthy result of the study was
the HHAP from Bochum which was published under the
direction of the Office for Social Affairs. It is an interest-
ing approach to locate the responsibility or initiative in the
Office for Social Affairs and offers the advantage that such
authorities have data and knowledge about the city’s popu-
lation. In addition, social services often have good access
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to vulnerable populations. Nevertheless, these examples
remain exceptional cases.

The third finding in this study offers another hypothesis
regarding the assignment of responsibility to offices for envi-
ronment and urban planning observed to date. Most pub-
lished measures are long-term measures that address build-
ing insulation, urban greening, shading, and facade greening,
among other issues. It can therefore be hypothesized that
making offices for environment and urban planning respon-
sible for adapting to heat extremes in many cases will lead to
an emphasis on structural measures for buildings and urban
planning. In addition, concepts for climate protection and
climate adaptation have existed longer in Germany than
the idea of implementing an HHAP, especially through the
“DAS.” Therefore, some of the measures were implemented
for other reasons.

However, this study reaches its limits when it comes to
the implementation of the measures. Although many meas-
ures have been published by cities, it cannot be assumed that
all measures have actually been implemented and the way of
implementing measures differs between cities. For example,
the implementation status of the most frequently mentioned
measure, “Improved insulation and thermal performance of
the building envelope (e.g., green roofs),” indicated that this
measure has not yet been implemented in all cities. The main
problem with implementation is that cities cannot directly
influence the roofs and facades of private owners. A closer
look at the published measures shows that in most cases
local governments have established funding programs for
greening roofs and/or facades of residential and commer-
cial buildings. This type of funding was chosen in many
municipalities to gain initial experience before going on to
develop a concept. In many cases, the measure was inten-
sively promoted again at a later stage with the publication of
a concept. Other cities are introducing greening of buildings
and energy standards for municipal buildings. Through this,
they aim to set the standard for private-sector companies and
private owners.

The second most mentioned measure, “Advice on behav-
ior,” is mostly implemented in the form of an information
flyer that citizens can view or download from a website.
However, the results show that few other short-term meas-
ures are being implemented to protect human health from
heat events in acute situations. Measures such as the infor-
mation flyer, which can be implemented easily and quickly
and show the outside world that something is being done for
the population, can be considered low hanging fruits. With
such measures, there is a risk that no measures beyond these
will be planned and implemented, and thus measures of key
importance will be overlooked (Blittner et al. 2021).

To summarize measures for the protection of human
health in a structured way in an HHAP, this should include
three types of strategies. These are communication with the
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public and support systems, management of acute events for
vulnerable populations, and long-term effective measures
to protect against extreme heat (Ragettli and R66sli 2021b).
Initial evaluations show that HHAPs with measures follow-
ing these three strategies (risk communication, manage-
ment of acute heat events, and long-term measures) led to
a smaller increase in the number of daily deaths during the
2019 heatwave in Switzerland (Ragettli and R66sli 2021a).
The HHAPs that exist in Germany have not yet been evalu-
ated and thus it remains unknown which measures have an
impact. However, it is clear from the results that there is
a particular lack of acute measures targeted at vulnerable
groups. It is the role of public health to actively participate
in the development and implementation of acute measures.
The results also show that the healthcare system is involved
in only a few measures, for example “Training for nurses,
doctors and hospital staff.” Nevertheless, the stakeholders
in the healthcare sector have recognized the danger of heat
waves for human health. For example, at the German Medi-
cal Congress 2021, HHAP developments in Germany were
described as insufficient and healthcare facilities were called
upon to take immediate measures to protect patients and staff
(Bundesérztekammer 2021).

However, comprehensive country-wide coverage of meas-
ures and activities in German cities exceeds the scope of this
study, in which freely accessible concepts and measures in
a pre-defined sample of 70 cities were considered. Further-
more, measures with no direct connection to human health
were excluded from the sample. Some urban planning or
construction measures can nonetheless have positive effects
on human health, and this can also apply to other measures
that were initiated for completely different reasons. This data
shows an excerpt of measures at a certain point in time.

Conclusion

Heat waves in Germany over the past 30 years, and most
recently in the summer of 2022, show how important it is
to prepare HHAPs and, in particular, to have measures in
place to protect human health during acute heat extremes.
However, this study shows that in a sample of 70 cities,
extremely few German cities have implemented an HHAP.
In any case, since heat and health are cross-cutting issues,
it is crucial that the responsible authority promotes and
coordinates cross-sectoral collaboration between offices,
including health, urban planning, civil protection, and
construction. As identified, in Germany, considerable
shortcomings are evident in cross-sectoral collaboration
to implement measures to protect human health from
urban heat. The creation and implementation of adapta-
tion measures on climate change, including HHAP, require



Journal of Public Health (2024) 32:1733-1742

1741

a cross-sectoral network of stakeholders, including health,
urban planning, civil protection, and construction.

This is where public health authorities in Germany can
take responsibility and play an active role in emphasizing
the health consequences of heat and calling attention to the
vulnerability of the population. They also should promote
dialogues between sectors and thereby identify possible
solutions for prevention and formulate acute adaptation
measures, as well as provide information on effectivity and
efficiency of such heat health measures for implementing
and allocating resources, as required by decision-makers.
The results of the study presented is part of a first national
investigation and an initial evaluation of the recommen-
dations for heat health actions published for HHAPs in
Germany. Further research is needed to follow-up and
evaluate the development, implementation, outcome, and
impact of heat health measures in Germany over the next
few years. Further, national and state authorities should
provide guidance and legislative instructions to support
the implementation of HHAPs in municipalities. There-
fore, the national adaptation strategy on climate change in
Germany and its focus on health prevention is part of the
“Health in All Policies” approach, as joint action must be
taken by the various policy sectors. As the study showed,
today actions on heat health prevention and protection run
on low priority at the state level in Germany. However, due
to the pressure induced by frequent heat events in recent
years, Germany should learn from appropriate examples
in Europe to implement HHAPs on a legal basis.
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