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Abstract

Background. A majority of European countries have heat-health action plans in place or under development, yet the health and social sectors are poorly
considered despite their high burden and key role for health system resilience and security.

Objectives. This research connects workforce policy and heat-health action policy, aiming to assess preparedness, protection and agency of health and care
workers and identify gaps and capacities for implementation.

Methods. Qualitative comparative methodology and a country case study design were applied and a rapid assessment of eight European countries
performed during August/September 2026. A semi-structed topic guide informed data collection, drawing on policy documents and other secondary
sources.

Results. No country case study established a dedicated workforce-centred heat-health strategy nor do they have routine workforce-specific heat-health
surveillance systems in place. Countries recognise health workers primarily as service providers, rather than as a workforce requiring protection. This
approach shapes all areas of heat-health action. Preparedness of health workers shows limited strategic action but with some adaptations at the provider
and individual level and in the education sector. Protection remains poorly addressed and equality, gender equality and migrant health workers are largely
absent. Professional stakeholders and bottom-up emerging adaptations create capacities but agency is limited. Four interrelated priorities for advancing
workforce heat-health policy can be identified: alignment of heat-health policy and occupational health law; workforce-specific surveillance and monitoring;
stakeholder involvement and transsectoral governance; and a European Union strategy.

Conclusions. Workforce resilience and climate-health resilience must be addressed together to ensure health security.

1. Background

A majority of European countries have heat-health action plans (HHAPs) in place or under development [1] to strengthen responses to extreme heat, which
has killed more than 200,000 people in the European region over the past four years [2, 3] and contributed to increased morbidity, infectious diseases,
adverse birth outcomes, food insecurity and social inequalities. [4] Most countries have also improved data and monitoring, expanded access to cooling
systems and shelters, and increased attention to protecting vulnerable groups. Despite these advances, the health and social care sectors remain
insufficiently addressed in HHAPs. [5-7]

This represents a critical gap, as these sectors are not only essential to protecting populations from extreme heat but are themselves increasingly vulnerable
to its effects. Health and care workers (hereafter ‘health workers’) are already working at or above their limits, as multiple crises threaten their physical health
and mental wellbeing, as well as the quality and safety of the services they provide. [8—12] Their vulnerability to heat stress is likely to worsen as
temperatures rise and demographic change contributes to an ageing workforce more vulnerable to extreme heat. [8, 13] The climate crisis [14, 15] and health
and care workforce crisis (hereafter ‘workforce crisis’) [11, 13, 16, 17] are thus mutually reinforcing: ‘extreme heat increases demand for health services while
simultaneously reducing the capacity of the workforce needed to deliver them'. [18]

Despite this interdependence, heat-health action and workforce resilience remain largely disconnected in policy and practice. One major challenge is the lack
of actionable policies, mandatory guidelines and comprehensive strategies that systematically address both. [18] While HHAPs and policy debates do not
fully ignore health workers, they primarily emphasise their roles as care providers and the need for education and training. [19] Health workers are not
systematically recognised as a vulnerable group, nor is the workforce considered critical health system infrastructure in need of dedicated protection and
preparedness. [18] This policy gap persists despite the availability of more comprehensive recommendations and operational guidance from the WHO [14]
(Box 1) and European Union (EU) institutions. [1, 20-22]

Box 1. WHO Heat-Health Action Plans, guidance

The recent update of the WHO Regional Office for Europe [14] highlights occupational risk to health workers for a wide range of groups in different sectors.
Particularly vulnerable are, for instance, those wearing personal protective equipment, or providing care in the community. The latter may face physical and
mental health risks during home visits and outdoor activities because they are working under environmental and psychological stressors, experiencing
dehydration, heat-related illnesses and emotional fatigue. Major conditions and recommendations for ‘building a heat-prepared and protected workforce’ are
cited below. [14, Chap. 5.2]

‘Protecting the health workforce during extreme heat therefore requires measures that reduce exposure and strengthen overall protection [to] protect staff
health, support workforce capacity and maintain continuity of care during periods of extreme heat:

¢ providing heat-appropriate personal protective equipment and cooling aids;
e ensuring regular hydration and rest breaks with access to cool areas;

¢ adjusting work schedules and applying work/rest cycles;

¢ enabling simple self-monitoring and awareness of heat stress symptoms;

¢ implementing buddy systems or briefing staff to identify emerging risks; and

» supporting heat acclimatization planning for staff who need time to adapt to working safely in high temperatures’. [14, p101]

The report also highlights the important role of health workers for national, reginal and local HHAP implementation. [14]
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End of Box 1

Beyond these gaps in policy recognition and guidance, a further challenge lies in translating existing commitments into effective implementation. Efforts to
bring HHAPs into practice remain limited, despite Europe’s leading role in climate change mitigation policies and technologies, and mounting research
evidence of the urgency of adaptation. [4, 5] Countries often lack the essential institutional capacities necessary for effective implementation, including
trans- or cross-sectoral governance, coherent coordination and communication mechanismes, appropriate inclusion of all relevant professional groups in
decision-making, and effective leadership structures. [23-27] The key challenge, therefore, is not simply a lack of evidence or policy recommendations, but
lack of political will [3] to establish and institutionalise governance architectures capable of translating HHAPs and workforce policies into practice.

These implementation challenges are reinforced through a mismatch between the inherently transsectoral nature of climate change adaptation and the
fragmented institutional structures governing health systems and workforce policies. According to the WHO, ‘In most countries, occupational heat risk is
regulated under occupational health and safety legislation that require employers to undertake a risk assessment based on local context and (inter)national
standards, and to report on heat-related incidents’. [14] Meanwhile HHAPs surveillance, preparedness and adaptive measures are governed through diverse
legal and institutional frameworks. [1, 5, 28-29] This fragmentation creates a risk that responsibility for protecting health workers falls between
occupational-health, climate-adaptation and health-system governance structures, while their role in maintaining service delivery remains central to HHAP
implementation.

Against this background, this rapid comparative assessment of eight selected European countries (Czechia, France, Germany, Italy, Portugal, Romania, Spain,
and the United Kingdom with a focus on England) examines how heat-health action and workforce policies are connected, with particular attention to the
governance arrangements and capacities needed for effective policymaking and implementation. We argue that climate health resilience and workforce
resilience are interdependent and mutually reinforcing conditions of health security. Specifically, we assess whether and how the workforce is treated as an
important population group requiring protection, as critical health system infrastructure that must be prepared for extreme heat, and as a stakeholder group
with agency in heat-health governance [18] and leadership capacity for policy implementation. [26] By providing one of the first comparative assessments of
workforce-centred heat-health action in Europe, this study aims to add new knowledge that may support policymakers in responding more effectively to key
policy challenges of contemporary societies.

2. Methods

A qualitative comparative methodology [30] and a country case study design are applied, connecting two important but largely separated strands of
contemporary health policy research and debate: the workforce crisis and health system resilience, [11, 18, 26, 27, 31] and climate change and HHAP
research. [5, 8, 32] A rapid comparative assessment of workforce inclusion in heat-health action plans and an analysis of implementation capacities was
performed in August/September 2026. The methodological approach draws on recent comparative workforce research examining Europe’s emerging health
security architecture [33] and is adapted to heat-health action.

2.1 Conceptualising workforce and heat-health action

Health systems and governance theories serve as framework. [33] Governance is understood as ‘the systematic and patterned way in which decisions are
made and implemented’ [34] and as the glue connecting different sectors, stakeholders and dimensions of health policy and system. [27] Following from this
argumentation, the roles and responsibilities of health workers must be assessed across all areas and on all levels of HHAPs. [18]

Three major roles can be distinguished: health workers as critical infrastructure capacity ensuring the provision of care and health security, that must be
better prepared for emerging demands; as a population requiring protection, suffering in the same way as the general population from the heat, but facing
additional physical and mental burdens from increased workload and working hours; and as stakeholders and individual actors with agency in heat-health
governance, capable of adapting and transforming healthcare that is fit for purpose, particularly under conditions of uncertainty. [18] Recognising the
workforce as an active agent of policy adaptation and transformation [20, 29, 35, 36] alongside emerging bottom-up pressures and capacities [37] ‘provides a
more complete understanding of the workforce not only as a resource requiring protection, but as a central actor in crisis preparedness and resilience within
the emerging EU security landscape’. [38]

2.2 Country sample, data collection and analysis

The study examines eight selected European countries alongside key EU and WHO policy approaches, drawing on a research team with expertise in
workforce policy and HHAPs across national, European and global contexts. The country case sample includes the European Union (EU) member states
Czechia, France, Germany, Italy, Portugal, Romania, and Spain, alongside the United Kingdom (UK) with a focus on England. This selection considers diversity
in geographical and climatic conditions, health systems and centralised or decentralised governance architectures, [39-42] workforce indicators, [43, 44] and
different stages of HHAPs' development. [45-52]

Six countries have established HHAPs at national, regional or both levels, while Romania is at an advanced stage of agreeing on a national HHAP and
Czechia has a local plan in Prague. The selection also reflects diverse areas of expertise, enabling identification and synthesis of capacities for actionable
heat-health policies and context-sensitive implementation strategies. Southern European countries are most strongly affected by extreme heat threats and
have thus developed more complex responses and expertise. Germany is an important international player in climate mitigation/protection policy with a
federal governance architecture that complicates coordinated national heat-health action. England pioneered research on heat-health impact following the
strong 2003 heat crisis and increasingly addresses the role of health workers [53]. Romania and Czechia represent Central Eastern European countries
advancing towards more formalised heat health policies. Table 1 provides an overview of the major health system and workforce indicators (Table 1) and
Table 2 introduces the results of the HHAP assessment (Table 2).
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Table 1

Overview: health systems and health and care workforce profiles

Categories

Health system

Governance

Finance

Total health
expenditure,

% GDP*

Provision &
UHC Service
Coverage

Index®

Czechia

SHI with
strong state
regulation;
partly
decentralised

Mainly SHI
employer—
employee
contributions
& taxes, low
00P

8.5

SHI & private
providers;
hospital-
centred, no
gatekeeping,
private
office-based
PHC &
specialists
care, UHC
Index: 83

Health and care workforce

HCWF
strategy

HCWF
governance
& multilevel
action

Health &
social work
employment*

No coherent
strategy;
national by
MoH with
centralised
data-driven
planning,
monitoring &
education

No formal
HCWEF-
specific
structures;
hierarchical
with some
professional
interaction

7.72

France

SHI with strong
state regulation
& Regional
Health
Agencies;
decentralised

Mainly SHI
contributions &
taxes, some
private
insurance, low
00P

Mixed public—
private
provision,
hospital-
centred, mainly
office-based
PHC, weak
gatekeeping,
UHC Index: 82

No single
strategy,
national policies

National
governance with
decentralisation;
multi-level
transsectoral
infrastructure &
strong role of
professional
bodies

14.98

Germany

SHI with joint
self-
governance;
decentralised,
federalist

Mainly SHI
employer—
employee
contributions,
some private
insurance,
some taxes,
low OOP

12.3

Mixed public-
private
provision,
hospital
centred,
mainly office-
based PHC,
weak
gatekeeping,
UHC Index: 86

No coherent
strategy,
decentralised
with
fragmented
national,
regional &
professional
responsibilities

No coherent
HCWF-specific
structures;
federalist with
regional-
national
fragmentation,
weak sectoral
& professional
connections

15.25

Italy

NHS/SSN
national
governance with
high regional
autonomy;
decentralised

Mainly taxes,
relevant OOP

8.4

Mixed public-
private
provision,
hospital-
centred, PHC &
gatekeeping,
UHC Index: 82

No
comprehensive
strategy,
national
frameworks
with regional
planning &
management

NHS national
framework with
decentralisation;
multilevel
formalised
coordination

8.96

Portugal

NHS/SNS
state
regulation;
partly
decentralised

Mainly taxes
with some
voluntary
private
insurance &
high OOP

10.2

NHS/public
hospitals,
PHC-centred
with relevant
private
provision &
gatekeeping,
UHC Index: 84

Broader
national
HCWF
planning,
centralised by
MoH & NHS
administration

NHS
hierarchical
administration
centred on
professions;
some sectoral
& professions
connections
but no
national
platform

8.84

Source: authors’ own table, based on public statistics, HSPMs or related reports, and expert information

“OECD data and WHO UHC service coverage index refer to the UK, other items to England.

# OECD, 2024 or nearest year.

® WHO, 2024.

Romania

SHI with some
state
regulation;
partly
decentralised

Mainly SHI
employer—
employee
contributions
with large
groups
exempted from
SHI & O0OP

5.7

SHI & private
provision,
hospital-
centred with
weak PHC &
community
care, weak
gatekeeping,
urban-rural gap,
UHC Index: 71

National
strategy,
centralised by
MoH with
fragmented
regional
implementation

SHI
governance,
hierarchical,
centralised
with moderate
to poor
national-
regional level
coordination

5.54

* OECD, 2025 or nearest year, retrieved 26 August 2026; for information on sources and methods, see OECD, 2025.

+ Health & social work employment refers to percent total civilian employment.

Spain

NHS/SNS
with state
regulation &
Autonomous
Regions;
decentralised

Mainly taxes,
some OOP

9.2

Mainly public
provision,
with strong
PHC &
gatekeeping,
specialist &
hospital care
through
referral, UHC
Index: 84

No single
strategy,
national by
MoH
planning with
Autonomous
Communities
& profession-
specific
plans

SNS
multilevel
decentralised
with national
level &
Autonomous
Communities
coordinated
through SNS
bodies

8.2

England/

NHS witk
regulatio
centralist
an eleme
decentra

Mainly ta
low OOP

NHS pub
some pri
mix, strol
PHC,

gatekeep
UHC Inde

National
term stra
part of bi
NHS refe

NHS

hierarchi
governar
decentra
multileve
transsec
coordina

13.52

- Workforce data refer to per 1,000 population head counts; practising physicians; nurses and nursing associates practising, for Portugal: ‘licensed physiciar
‘professionally active nurses’.

+ Gender ratio refers to women, percent of the profession.

+ Migrants refer to foreign-trained physicians and nurses, percent of the profession.
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Categories Czechia

Hospital 18.82
employment
density*

Physician 4.29
density*

- gender 58
ratio, %*

- migrants, 9
0/0*

Nurse 9.09
density*

- gender 97
ratio, %*

- migrant, 0
%s*

® WHO, 2024.

# OECD, 2024 or nearest year.

France

20.39

3.94

51

11

n/a

87

Germany

18.98

4.75

50

16

12.51

83

11

‘ + Gender ratio refers to women, percent of the profession.

‘ + Migrants refer to foreign-trained physicians and nurses, percent of the profession.

Italy

11.94

5.75

48

6.92

76

OECD data and WHO UHC service coverage index refer to the UK, other items to England.

‘ + Health & social work employment refers to percent total civilian employment.

Portugal

n/a

4.31

65

n/a

7.21

n/a

n/a

Source: authors’ own table, based on public statistics, HSPMs or related reports, and expert information

Romania

10.72

3.81

70

8.38

91

* OECD, 2025 or nearest year, retrieved 26 August 2026; for information on sources and methods, see OECD, 2025.

Spain

14.52

4.64

48

n/a

5.73

84

n/a

England/

2418

3.49

51

40

9.29

88

25

+ Workforce data refer to per 1,000 population head counts; practising physicians; nurses and nursing associates practising, for Portugal: ‘licensed physiciar
‘professionally active nurses’.
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Table 2

Overview: Heat-Health Action Plans?

of emergency.

Source: authors’ own table, based on HHAP documents

Heat-Health Action Plans (HHAPs)?, eight core elements defined by WHO, 2026

Overview No national Dedicated No national Dedicated Dedicated, No national ~ Dedicated Dedi
HHAR, partly national HHAP, HHAP but national HHAP; national HHAP; HHAP, but national HHAP natic
covered by implemented guidelines for national HHAP HHAP since covered by adopted in April  natic
government & annually; federal states &  since 2005 2004 government  2026; national since
local national HHAP local strategic HHAP since
strategies; since 2004 authorities; actions; 2004
Prague has a some HHAPs some local
regional HHAP on both levels HHAPs

Governance Not nationally National Decentralised, National National Not National Natic
defined governance, federalist, governance, governance, nationally governance, gove

strong network-based,  formalised & legally defined strong stror
multilevel weak funded mandated multilevel mult
transsectoral coordination coordination coordination transsectoral trans
coordination coordination coor

Heat-health Limited, Comprehensive, Comprehensive, Comprehensive, Partly, Limited, Comprehensive, Com

warning meteorological  localised localised city-specific threshold weather localised impe

systems warnings only graded alerts national graded alerts details alerts only graded alerts grad
warnings incomplete

Populations at Partly. Key Comprehensive,  Limited, Comprehensive, Comprehensive, Limited, Comprehensive, Com

increased risk groups registered fragmented broad risk identified few groups broad risk equi
identified vulnerable sub-national coverage groups plus identified coverage risk ¢

residents examples outreach

Communication  Partly, general Comprehensive,  Partly, nation- Comprehensive, Comprehensive, Limited, ad Comprehensive, Com
strategy graded wide alert graded tailored hoc public targeted tiered targe
messaging multichannel communication  seasonal multichannel advice messaging mes:

communication communication ~ communication

Health system Absent, not Comprehensive,  Limited, Comprehensive, Comprehensive, Limited, ad Limited, Com

resilience nationally sector-specific fragmented level-specific graded system hoc surge professional sectt
defined facility plans sub-national facility preparedness measures roles only prep

examples preparedness

Reducing heat Partly, focus Comprehensive, Limited, Comprehensive,  Partly, Absent, not  Limited, Com

exposure on urban multilevel fragmented urban/ building municipal nationally individual behe
adaptation exposure sub-national adaptation measures defined advice only plus

reduction examples predominate

Heat-health Limited, Party, mortality Partly, weekly Comprehensive, Comprehensive, Absent,not = Comprehensive, Com

surveillance proposed data delayed report on heat- near-real-time continuous nationally daily mortality mort
indicators only related surveillance integrated defined surveillance dem

mortality surveillance mon

Monitoring, Absent, not Comprehensive,  Limited, Partly, post- Comprehensive, Absent,not = Comprehensive, Com

evaluation and nationally institutionalised  fragmented season review formal learning nationally routine com

learning defined annual learning sub-national established cycle defined seasonal evall
examples evaluation fram

% Heat-Health Action Plan (HHAP) serves as an umbrella and common terminology across the country cases, including the typical form of institutionalised 1
action plans, as well as national-level guidelines and regional/federalist action plans.

§ Assessment scale for HHAPs. Comprehensive: comprehensive and operational coverage. Partly: important elements present, with gaps. Limited: narrow, ¢
incomplete coverage. Absent: not defined at national level. Please note, ‘comprehensive’ does not imply that existing policy plans will turn into effective actir

A semi-structured topic guide was developed, considering national and global approaches and focusing on workforce indicators. It combines questionnaire-
like standardised items with qualitative-explorative semi-standardised questions and freetext responses where relevant (Supplementary material Table S0).
The standardised items provide a descriptive comparative overview and facilitate cross-country comparison, while the semi-standardised qualitative data
add more depth and enable explorative analysis. The HHAP overview (Table 2) draws on eight core elements as defined in the updated WHO Framework for
Heat-Health Action: governance; heat—health warning systems; populations at increased risk; communication; health system resilience; reducing heat
exposure; heat—health surveillance; and monitoring, evaluation and learning. [14] The workforce dimension is operationalised through a more complex
analytical matrix based on four broad thematic categories: governance and policy, preparedness, protection, and agency and capacities of the workforce
(Table 3-Table 6).
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Table 3

Heat-health workforce policy and governance in selected EU countries

Categories

Policy &
governance

Inclusion of
HCWF in
HHAP

Dedicated
heat-health
HCWF
strategy

Inclusion of
climate/heat
in HCWF
planning

Multi-level,
transsectoral
governance

Inclusion of
professional
associations

Inclusion of
HCWF in
policy debate

Inclusion of
HCWF in
media debate

HCWF
specific heat-
health
information

Czechia

No. No
national
HHAP exists
but for
Prague; it
does not
include
HCWs.

No.

No.

Partly. Some
transsectoral
structures
on national &
Prague level,
but limited.

No.

No.

Partly. HCWs
are
mentioned,
but focus is
on provider
role &
hospitals.

Partly.
General
information
through
occupational
health, but
missing in
Prague
HHAP.

France

Partly. Strong
as providers,
but hardly as
critical group to
be protected.

No. Broader
protection
through
occupational-
health
regulation.

Partly. For
operational/
surge planning,
but not for long-
term HCWF
forecasting.

Yes. Strong, but
connection to
HCW protection
is partly
indirect.

Partly. Strong
implementation
role, but limited
institutionalised
representation.

Partly. Different
approaches;
HHAP: HCWF
as healthcare
response
capacity;
Labour Code:
workers
requiring heat
protection.

Partly. There is
increasing
attention, but
not a dominant
framing.

Yes. Mostly
limited to the
provider role &
patient
protection.

Germany

Partly. As
policy
stakeholders
& providers,
but hardly as
critical group
to be
protected.

No. Broader
occupational
& climate-
health
governance.

No.

Yes. But
variety across
levels
including
bottom-up &
not
systematically
coordinated.

Yes. Major
professional
associations
are part of
HHAP
governance.

Partly. Focus
on provider
role/ patient
care, but
some
attention to
education &
organisational
adaptation
(working
plans, cooling
systems,
etc.).

Partly. During
heat waves
some
attention to
high burden,
but limited.

Partly. Mostly
limited to the
provider role
& patient
protection.

Italy

Partly. As
policy
implementers
& providers,
but to a lesser
extent as
workforce to
be protected.

No. Broader
occupational
& climate-
health
governance
exist.

No.

Partly. Inter-
governmental
group under
MoH
leadership.

Partly. No
formal role
nationally, but
regionally & in
occupational
protection
policy.

Partly. As
providers & at-
risk group, but
focused on
individuals &
vulnerabilities.

Partly. Media
focuses on
provider role,
unions &
professions
on HCW
workplace
stress.

Yes. Mostly
limited to the
provider role,
but general
information
on
occupational
protection.

Portugal

Partly. As
providers
including
training, but
hardly as an at-
risk workforce.

No. Local &
provider-level
efforts may
exis.t

No.

Yes. HHAP links
national-
regional level
health & civil
protection, but
no dedicated
HCWEF linkage.

No.

Partly. Nursing
union connects
climate change
to pressures on
health services
& nursing.

Partly. Some
examples exist,
but no
campaign.

Partly. Through
national law,
focusing risk
communication.

Romania

Partly. As
providers &
operational
resource, but
hardly as an at-
risk workforce.

No.

No.

Partly. Some
strategic
commitment, but
no operating
structure.

No.

Partly. Focus is
on provider role/
patient care.

Partly. Examples
exist, but no
campaign but.

No. General heat-
period
recommendations
mention
occupation-
specific
vulnerable
factors.

Sources: authors’ own table, based on expert country case study material, supplementary material Table S1-Table S8.

Spain

Partly. As
policy
implementers
& providers,
but hardly as
an at-risk
workforce.

No. Broader
occupational
& climate-
health
governance
exist.

Partly.
Operationally,
yes, but not in
strategic
workforce
planning.

Yes. Strong;
weaker for
HCWEF but
inter-
governmental
group.

Partly.
Expertise &
guidance with
limited formal
inclusion, but
collaboration
on national
service
protocols.

Partly. Focus
on patient
care/
vulnerable
groups, but
OSCC group
may create a
bridge
between heat-
health &
occupational
health.

Yes. Focus on
temperature &
work
conditions;
nurses
connect
thermal stress
with HCW
health &
quality of
care.

Yes. Mostly
focused on
the provider
role & patient
protection.

Englai

Partly.
as sys
capac
increa
HCWs
as vuli

populs

No. Re
meast
but ar
scatte

Partly.
Opera
‘ves', k
strater
workfc
foreca

Yes. S
infrast
but int
of HC)
remait
incom

Partly.
Stakel
contril
NHS v
strong
impler
role.

Yes. H
impler
& resp
capac
as wo
be pre
empo\
health
resilie

Yes.

Subst:i
attenti
highlic
presst
NHS,
and pz
safety

Yes. T
with a
patien
some
dedice
HCWF
guidar
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Categories Czechia France Germany Italy Portugal Romania Spain Englar
Surveillance &
research
Surveillance No. General No. No. Some No. General No. General No. General No. General No. Pr
of HCWF workplace- guidelines measures monitoring of measures exist. workplace- level e
during heat heat exist & EU- exist. mortality exists. heat exposure  maye
waves exposure 89/391/EWG, surveillance
monitoring occupational exists.
exists. protection,
applies.
Impact of No. General Partly. Heat- Partly. Survey  Partly. No. No. Partly. Partly.
climate data exist. health & data show Extensive Extensive qualite
disasters/heat healthcare- increased general data general data evider
on HCWF demand data, workload; exist, but not exist, but not no out
but weak correlation of  targeting targeting datase¢
HCWF-specific admissions & HCWF. HCWF.
outcome data. sickness
leaves.
Monitoring of No. Partly. Through No. No. No. No. No. Partly.
heat-related occupational- routin
HCWF health survei
sickness mechanisms. but w¢
risk
asses:
Research No. Available  Partly. Very Partly. Some Partly. Limited  Partly. Limited No. Partly. Focus Yes. R
evidence evidence limited; a large ad-hoc survey  to scattered to some ison survey
addresses survey shows data collected  survey data. qualitative data. population & exist, |
population knowledge by SHI competencies, evider
health. gaps &demand  stakeholders not HCWF remait
for & Union, but exposure. limitec
organisational overall poor.
action.
Research No. A Partly. National Partly. Some Partly. No. No. A National Yes. The Yes. H
programs broader survey on efforts in Broader Observatory for 0SCC working  includ
heat-health physicians, progress, but programs Climate&Healthin  group capac
warning- nurses, funding is exist, but do progress could provides buildir
system pharmacists, unclear. not target provide an institutional infrast
exists. etc. is ongoing. HCWF. institutional mechanisms. exists,
mechanism. limitec
Sources: authors’ own table, based on expert country case study material, supplementary material Table S1-Table S8.

Data were collected in August/September 226 by national and EU-level experts using public statistics, policy documents, official websites and grey literature
(for detailed national references, see supplementary material, Table S1-S8). Each country case was reviewed by a lead author and one of the HHAP experts
in the team. Comments and queries were discussed with the individual authors until consensus was achieved and revised version were subsequently
prepared and agreed. These country case forms (supplementary material, Tables S1-S8) provide the basis of our comparative analysis and contain detailed
country-specific references omitted from the main text. Using thematic analysis and a combined deductive-inductive coding approach, the lead author
conducted a comparative analysis drawing on input from HHAP and global experts and the wider research team. Findings were discussed iteratively until
consensus was reached.

3. Results
3.1 Governance and policy of workforce heat-health action

Governance arrangements significantly shape the way countries develop and implement workforce heat-health measures. Our selection of countries
considers centralised, decentralised and mixed approaches across health systems, workforce policies and HHAPs (Table 1, Table 2). However, despite these
different institutional arrangements none of the countries has a dedicated workforce-centred heat-health strategy (Table 3). This includes France, Italy,
Portugal and England, despite their comprehensive health system resilience measures and France, Portugal, Spain and England despite their strong multi-
level, transsectoral governance arrangements. France, Spain and England partly have included climate related disasters in their operational workforce
planning, but strategic planning and forecasting remain absent across all eight countries.

With the exception of Czechia, where no national HHAP exists, countries recognise health workers primarily as service providers, rather than as a workforce
requiring protection. This approach shapes the policy debate, media coverage and workforce specific heat-health information, although England shows
comparatively greater recognition of occupational risks in those three areas. Health workers are rarely recognised as active stakeholders whose practical
experience and competencies could inform the development and implementation of heat-health policy. Formal professional representation in HHAP
governance is absent or limited in Czechia, France, Italy, Portugal, Romania, Spain and England, with Germany providing a notable exception.
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These shortcomings extend to surveillance, monitoring and research. None of the eight countries has established routine workforce-specific heat health
surveillance, including France, Italy, Spain and England, despite their more comprehensive population-level surveillance systems (Table 2). France, Germany,
Italy, Spain and England have some data on heat-related workforce impacts, while France and England also monitor relevant occupational outcomes through
existing mechanisms without systematic national workforce surveillance (Table 3). Overall, research is very limited across the countries included in our
sample, often focused on qualitative data or small surveys and scattered, although England has comparatively more developed research capacities. France,
Germany, Italy, Spain and England have initiated efforts to strengthen the evidence base, particularly through research programmes or institutional
mechanisms in Spain and England. Romania is developing a national climate-health observatory, while Czechia and Portugal show limited progress towards
dedicated workforce research infrastructure.

3.2 Preparedness of health workers

Preparedness matters at three levels: organisation and provider level measures, education and training capacities, and individual health worker capacities
(Table 4). Some organisational adaptations, including cooling facilities, ventilation and adjustments to working conditions, exist to varying degrees in all
countries. However, implementation remains uneven, infrastructure resilience is limited, and measures are frequently insufficiently specified in HHAPs.
Dedicated financial support is largely absent, although Germany and England provide limited opportunities through broader infrastructure investment
programmes. Working-time adjustments are addressed through occupational-health frameworks across all eight countries, most systematically in France.
However, fragmented responsibilities between occupational protection and healthcare delivery create implementation gaps and potentially conflicting
priorities.
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Preparedness of health workers in selected EU countries

Table 4

Categories

Preparedness,
organisation

Workplaces &
infrastructures

Support and
compensation
for investment

Adaptation of
working plans
& hours

Education

Strategic
investment

Inclusion of
climate/heat
in education

Inclusion of
heat-health
skills in
curricula

Master-level
courses

HCWs,
individual level

Policy
measures

Czechia

Partly.
Cooling
measures
exit,
availability
varies
between
providers.

No.

Partly.
Limited to
general
occupational
health
protection
guidance.

Partly. Pilot
e-learning
project in
Prague, but
no strategy.

Partly.
Limited to
provider
level, no
strategy.

Partly. Very

limited to a

few medical
issues.

No.

Partly.
National
occupational
health
guidance
identifies
HCWs as at-
risk group &
provides
guidelines.

France

Partly. Strong
regulatory &
planning
capacity, but
uneven
physical
infrastructure.

No.

Yes. Through
complex
occupational-
health
regulation.

Partly.
Increasingly
incorporated,
but poor
national
inclusion.

Partly.
Training
initiatives
with
universities &
providers, but
no strategy.

Partly.
Clinical
guidance &
professional
materials, but
no curricular
integration.

No.

Yes. Strong
focus on
patient care &
much weaker
on HCWs own
exposure.

Germany

Partly. Uneven
between
sectors,
providers, units;
guidelines exist,
but limited
implementation.

Partly. Through
infrastructure
investment, but
limited &
competitive.

Partly. Complex
guidelines exist,
but limited

implementation.

No. Some
efforts on local
& provider level.

Partly. Several
efforts on

professions &
provider level.

No. Examples
might exist
locally.

No. Provider
efforts may
exist &
international
material.

Yes. Guidelines
exist for several
HCWs but focus
on patient care;
implementation
is not
monitored.

Italy

Partly.
Recommendations
at national,
regional & local
level, but lack of
implementation
strategy.

No. Local-regional
efforts may exist.

Partly. Through
general
occupational heat-
protection
policies, but
limited local &
scattered
implementation.

Partly. No strategy,
but broader
national training &
funding programs
exist.

Yes. National
program &
recommendations
on specialisation.

Partly. Limited to
inclusion in
broader climate
change education.

Partly. Provider-
level examples,
but no broader
inclusion exist.

Partly. Strong
focus on patient
care & limited to
education.

Portugal

Partly. Limited;
HHAP focuses
on cooling,
implementation
is unclear.

No.

Partly. Through
occupational
guidelines on
HCW
protection &
HHAP on
provision;
targets may be
conflicting.

Partly. HHAP
specifies
continuous
capacity
building, but no
strategy exists.

Partly. Very
limited;
provider-level
example exists.

Partly. Limited
to more general
inclusion in
clinical
education.

No.

Partly. HHAP
specifies
training
exercises &
webinars.

Romania

Partly. Not
addressed in
HHAP,
decided at
facility-level &
unevenly
across
facilities.

No.

Partly. No
HHAP
guidance but
through
general
worker
protection;
targets may
conflict with
MoH
measures.

No.

No. Provider-
level
examples
might exist.

Partly.
Limited to
more general
inclusion in
clinical
education..

No. Examples
might exist at
provider level.

Partly. Focus
is on patient
care & much
weaker on
HCWs own
exposure.

Source: authors’ own table, based on expert country case study material, supplementary material Table S1-Table S8

Spain

Partly. HHAP
focuses on
population
health, but
sub-national
efforts may
exist.

No. Sub-
national
efforts may
exist.

Partly.
General
worker
protection
exists, but
operational
standards
are weak for
HCWs.

Partly. No
strategy, but
infrastructure
& 0SCC
mandate to
promote
education.

Partly.
Increasingly
present, but
uneven & not
mandatory.

Partly.
Addressed
through
HHAP
professional
protocols &
clinical
guidance.

Partly.
Relevant
programs
exist, but no
broader
inclusion.

Yes. Strong
focus on
patient care
& much
weaker on
HCWs own
exposure.

Englanc

Partly. ¢
prepare
measur
deficier
infrastr
resilien

Partly.
broadel
investrr
no dedi
prograr

Partly. (
exampl
but no
HCW he
working
regime.

Partly. |
strateg
recomn
& meas

Partly.

Increas
present
uneven
standat

Partly. |
some
profess

No. Re¢
provide
exampl
exist.

Yes. HF
profess
measur
strong
patient
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Categories Czechia France Germany Italy Portugal Romania Spain Englanc
Competency Partly. Partly. Partly. HHAP Partly. Limited to Partly. Limited No. Partly. Partly. |
development Courses are Guidance, recommends training options & to training Continuing Professional training
available, legal integration in provider role; no options. education guidance no eval
but no mandate & nursing & competency exists for exists & compet
systematic training medical framework. physicians 0SscC framew
support. resources education, but through promotes
exist, but no action is which specialised
specific unclear competencies  climate-
incentives. could be health
incentivised. education.
Information No. Partly. For Partly. Complex  No. Broader Partly. Limited, No. No. Partly. |
on climate manuals from information on qualitative dated e
perceptions of health, but professional climate change study shows
HCWs less organisations, reveals knowledge  training gaps.
specifically but focus is on gaps.
for heat. patient care.
Source: authors’ own table, based on expert country case study material, supplementary material Table S1-Table S8

Strategic investment in heat-health education remains limited. Czechia, France, Italy, Portugal, Spain and England report educational initiatives, while
Germany primarily relies on local or provider-level activities and Romania lacks an identifiable strategy. Italy stands out for its national climate-health training
programme. Elsewhere, training is predominantly organised locally or through individual providers. Heat-health competencies are generally embedded within
broader climate-health education, clinical guidance or professional protocols rather than dedicated curricula. Spain explicitly addresses professional
protocols within its HHAPR, while specialised master's-level provision remains limited to isolated examples in Italy and Spain.

At the individual level, all eight countries provide varying degrees of guidance for preparing health workers to respond to extreme heat. However, these
measures predominantly emphasise patient care, particularly for vulnerable populations, rather than workers' own exposure. Occupational-health regulations
provide additional protection, but workforce-specific competency development remains fragmented. France combines guidance with legal obligations, while
Spain promotes specialised climate-health education through emerging institutional structures. Germany recommends integrating heat-health competencies
into professional education, although implementation remains uncertain. Across all eight countries, systematic competency frameworks and evidence on
health workers' preparedness, perceptions and training needs remain limited. It is also unclear how health workers themselves perceive training needs and
preparedness measures, but existing information reveals knowledge gaps.

3.3 Protection of health workers

Workforce protection is the most neglected dimension of heat-health action (Table 5), despite comprehensive identification of vulnerable populations in the
HHAPs of France, Italy, Portugal, Spain and England (Table 2). Most countries provide some guidance on physical protection, with Romania and Spain as an
exception, and England offering the most explicit health and social care workforce provisions. Romania lacks dedicated workforce-specific measures. Mental
health and psychosocial support receive even less attention: only France and England include limited provisions, focused respectively on hospital crisis
management and professional support recommendations. Protection of vulnerable groups of health workers is only included in the English HHAPR, while
gender equality and the situation of migrant health workers remain unaddressed across all eight countries.
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Table 5

Protection of health workers in selected EU countries

Categories

Protection
of HCWF

HHAP
guidelines
on physical
protection

HHAP
guidelines
on mental
health &
social
support

Vulnerable
groups

Gender
equality

HCW
migrants

Information
on HCW
perceptions

Source: authors’ own table, based on expert country case study material, supplementary material Table S1-Table S8.

Czechia

Partly.
National
occupational
health
guidance
identifies
HCWs as at-
risk group &
provides
measures.

No.

No. General
protection of
vulnerable
groups
applies.

No.

No.

No.

France

Partly. HHAP
recognises
but fails to
specify HCW
protection;
occupational
law provides
stronger
protection.

Partly.
Hospital
guidelines
define
support for
HCWs
managing
crises.

No. General
occupational
protection
law applies.

No.

No.

No. But a
planned
national
consultation
will likely
improve
information.

Germany

Partly. Health
protection
law applies &
some
guidelines
exist, but not
mandatory.

No. Efforts
may exist
locally, e.g.
helplines.

No. General
occupational
protection
law applies.

No.

No.

Partly. Survey
data

highlight
improved
heat
protection &
weak linkage
with HCWF
shortages.

Italy

Partly. HHAP
recognises
but fails to
specify HCW
protection;
broader
worker
protection
does not
specify
HCWs.

No. Broader
efforts for
population
health might
apply.

No. General
occupational
protection
law applies.

No.

No.

Partly. Very
limited; a few
examples
exist.

Portugal

Partly. HHAP
fails;
occupational
law provides
guidance on
HCW
exposure
reduction &
protection.

No. General
occupational
protection
exists for
pregnant
women, older
people &
NCDs.

No.

No.

No.

Romania

No. HHAP
does not
define
protection &
occupational
law is not
HCWF-
specific.

No.

No. General
occupational
law applies.

No.

No.

No.

Spain

No. HHAP
fails to
specify
general
occupational
protection for
HCWs, but
employer &
regional
policy may
exist.

No.

No.
Addressed
for
population
health, but
not HCWs.

No.
Addressed
for
population
health, but
not HCWs.

No.

Partly. Some
local
evidence on
high burden
through
union &
professional
statements.

England/UK

Yes. For HCWs &
social care
professionals.

Partly. Limited to
recommendations
for HCWs.

Partly. Limited to
recommendations
for HCWs.

No. Addressed for
population health,
but not HCWs.

No.

Partly. Limited to
local examples.

Evidence on health workers' perceptions of occupational heat exposure is similarly scarce. Available information includes local studies or initiatives in Italy,
Spain and England, and small surveys in Germany. France is planning a national consultation. Although unions and media occasionally connect heat
exposure with staffing shortages and excessive workloads, these relationships remain poorly integrated into formal workforce protection policies (Table 3).

----------------- Insert Table 5 about here

3.4 Agency and capacities of health workers

On the national level, all countries except Romania have some recommendations in place to strengthen preparedness and protection of health workers
(Table 6). However, implementation is constrained by fragmented responsibilities between HHAPs and occupational-health frameworks, alongside a
persistent emphasis on preparing health workers to deliver care rather than protecting their own health.
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Stakeholder agency and capacities in selected European countries

Table 6

Categories Czechia France Germany Italy Portugal Romania Spain
Agency &
capacities
Policy No. The Nursing Yes. For Yes. Manuals Yes. Unions & Partly. E.g. No. Yes. Health
statements of Association climate- for physicians  professions Nursing union sector &
professions & provides a health/ & nurses but highlight links climate nursing union
unions translation of a environmental  strong focus pressure & change to HCW demand
European action more on provider links to LTC; pressures; heat- stronger
statement. broadly & role; Union nurses demand  specific staffing & workplace
partly for links heat structural plans  cooling concerns. heat
heat-specific impact to low for prevention. protection.
HCWF staffing levels.
protection.
Recommendation  Yes. National Yes. But Yes. Some Yes. But Partly. Medical No. General heat- Yes. But
for preparedness recommendations  fragmented, inclusion in fragmented Emergency health stronger for
& protection on heat exposure health policy HHAP & responsibilities;  Service provides recommendations  preparedness
& measures, e.g., is preparing sector/ HHAP focuses national refer to than
cooling, breaks, HCWs to profession- on provider recommendations.  occupational protection;
work planning, protect specific for role, exposure as a fragmented
PPE adaptation, patients, GPs, occupational vulnerability responsibilitie
attention to occupational hospitals, policies target factor, but no of HHAP for
vulnerable HCWs.  policy is nursing worker HCW-specific patient care,
protecting homes, home protection but information. unions for
HCWs as care, do not specify HCW
workers. pharmacies, HCWs. protection.
psychotherapy
offices.
Bottom-up No. Individual Partly. E.g., Partly. Partly. Some No. Partly. Some ad- Partly. Overall
developed examples exist, SOS Examples examples exist hoc facility-level, poor and
adaptations, self-  but no HCWF-led Médecins exist, e.qg. on bottom-up focused on
efficacy initiatives. France universities organisation- adaptation, but patients; ad-
network of develop led action & not systematically  hoc frontline
private courses & union action at integrated in action, but no
physicians public health local level, but HHAP. systematicall
plays arole actors no systematic integrated in
as shock transsectoral integration. HHAP.
absorber, but structures, but
is strongly no systematic
focused on coordination.
patient care.
Professional No. Broader No. Overlaps Yes. Several No. Broader No. More general No. Partly. No
networks on climate-health may exist, as multi- climate examples exist for single heat-
heat-health initiatives exist. a physician professional change-related One Health. specific but
networking transsectoral examples exist. overlapping
culture exists provider networks;
that might networks; OSCC platfori
include heat- MoH suggests is designed tc
health action. local Heat create
Protection multisectoral
Alliances. spaces.

Source: authors’ own table, based on expert country case study material, supplementary material Table S1-Table S8

Professional groups and unions are important stakeholder groups in the heat-health debate. Efforts are strongest in France, Germany, Italy, Spain and
England and largely absent in Czechia and Romania. Key demands include stronger occupational protection, improved working conditions and structural
preparedness measures. Nursing organisations in Germany, Italy, Portugal, Spain and England have highlighted the interaction between extreme heat, staffing
pressures and workforce wellbeing, while Italian unions remind about the specific vulnerabilities of long-term and residential care workers.

Bottom-up adaptations were identified in France, Germany, Italy, Romania, Spain and England, but not as established workforce-led initiatives in Czechia and
Portugal. These initiatives highlight strong problem-solving capacities, although activities predominantly focus on maintaining service delivery. Interesting
examples include GP-led adaptations in England that had an impact on service provision, a network of private physicians in France acting as ‘shock absorber’
during crises, and multi-professional university courses and transsectoral structures developed by public health actors in Germany. Multidisciplinary heat-
health networks exist in Germany, ltaly and England, while Spain has overlapping professional networks and an emerging institutional platform. However, we
could not identify examples of systematic integration of bottom-up driven health-health action into HHAPs. Spain's climate-health observatory and Germany's
proposed local Heat Protection Alliances offer potential mechanisms for strengthening these connections.

4. Discussion

Our research reveals a strong gap in European HHAPs, which insufficiently considers the key role of health workers in maintaining health systems resilience
and service provision during extreme heat, with England showing a more positive trend. [53] The novelty of the topic and limited systematic evidence
constrain the opportunity to discuss the results in a broader context, but available studies and policy assessments largely support our findings [2, 3, 8, 54]
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and the core role of the workforce during crises. [33, 55—57] The most pronounced policy gap is workforce protection. [9, 58] Especially mental health and
psychosocial support measures as well as attention to equity related vulnerabilities associated with gender, ethnicity, and specific health needs are largely
absent. These omissions persist despite mounting evidence of occupational risk and recommendations for action. [12, 16, 57, 59-60]

Important gaps also exist in operational governance, particularly in measures aimed at strengthening workforce preparedness. We identified some initiatives,
at organisational and professional levels, consistent with the growing attention to education and training efforts as highlighted in the literature. [19, 20, 61,
62] However, a systematic approach and coordination measures were missing on all levels, including sustainable financing arrangements and dedicated
leadership capacities. [5, 24]

Notably, our comparative findings reveal no consistent relationship between HHAP characteristics, health system governance arrangements, workforce
governance approaches, and or the development of workforce heat-health measures. This may be an indication of underlying structural weaknesses that
hamper systematic coordination of workforce-centred heat-health measures and create gaps in policy implementation. Stronger workforce protection and
preparedness for extreme heat, therefore, do not necessarily coincide with more comprehensive HHAPs, established transsectoral governance arrangements
or broader provisions for vulnerable populations, resilience, surveillance and heat-exposure reduction. This suggests that general progress in heat-health
governance does not automatically translate into workforce-specific action. This makes it difficult to specify supportive environments and institutional
capabilities for effective heat-health workforce policy, but some interesting similarities and capacities for action are emerging from the comparative results.
Four interrelated priorities for advancing workforce heat-health policy can be identified.

First, strengthening legal and institutional alignment between HHAPs and occupational health and safety frameworks is a key measure for improving
workforce protection and preparedness. Currently, these policy areas operate largely through separate regulatory and governance arrangements, creating
fragmented responsibilities and potential implementation gaps. Greater alignment would help establish clearer institutional mandates, define responsibilities
across national, regional and organisational levels, and ensure that workforce protection becomes an explicit component of heat-health preparedness rather
than remaining primarily an employer-level occupational health obligation. This requires integrating workforce-specific measures into HHAPs while
connecting them to existing occupational protection requirements, health system planning and organisational preparedness.

Second, stronger institutional alignment would allow for the systematic integration of workforce-specific indicators into existing HHAPs surveillance and
occupational health monitoring systems. This would improve the availability and comparability of data on occupational heat exposure, heat-related iliness,
sickness absence, working conditions and workforce capacity during extreme heat events, and finally provide indicators for monitoring the implementation
capacity and outcome of workforce-related heat-health action. Particular attention should be given to vulnerable workforce groups and equity considerations,
including gender-sensitive indicators and age-disaggregated data to better understand the needs of older health workers, whose share of the workforce is
rapidly growing across many countries and professions. [8, 13]

Migrants and refugees are a further relevant group that remains largely absent from workforce heat-health surveillance and policy, even in countries with a
high proportion of migrant workers (Table 1). Their exposure may be compounded by concentration in lower-paid or less protected occupations and care
settings, including nursing homes and home care services, where cooling infrastructure may be inadequate and work may involve travel or outdoor exposure.
[63] More comprehensive and disaggregated workforce data would support targeted protection measures, identify inequalities and strengthen the evidence
base for workforce planning and preparedness.

Third, a more systematic involvement of a wider range of workforce stakeholders and stronger attention to bottom-up capacities could strengthen both the
design and implementation of workforce heat-health policies. Broader participation of professional associations, unions and frontline workers would help
integrate practical experience, locally developed solutions and workforce specific needs. [37, 38] Our findings suggest that professional organisations and
frontline workers can develop innovative responses to heat-related challenges, particularly where institutional guidance remains limited [58, 64] (for details,
see S1-S8). However, these capacities remain fragmented and insufficiently mobilised because existing transsectoral governance and coordination
arrangements rarely provide systematic mechanisms for incorporating workforce-led initiatives into policy development and implementation.

Workforce heat-health policy illustrates the core importance of governance, namely connecting policy objectives, institutional responsibilities and
implementation capacities. [34] Effective responses require comprehensive transsectoral governance arrangements [23] that link climate adaptation,
occupational protection, workforce planning and health service delivery. Such arrangements could also facilitate the use of co-benefit approaches [65]
whereby investments in workforce protection and preparedness simultaneously strengthen service continuity, workforce wellbeing, retention and broader
health system resilience.

Fourth, national level action to strengthen workforce-centred heat-health policies should be complemented by a more coherent European policy framework.
While national and subnational action remains essential, a comprehensive EU workforce-centred heat-health strategy could strengthen policy coherence,
facilitate cross-country learning and support more consistent implementation of existing WHO recommendations. [14] Developing an EU strategy can build
on existing EU institutions, programs and research evidence in both the area of heat-health [1, 66] and workforce planning and skills development. [27, 67—
69]

Better alignment of these policy frameworks, governance mechanisms and funding resources would provide a foundation for integrating workforce
protection and preparedness into national HHAPs and broader health system resilience strategies. At the European level, this could facilitate common
workforce indicators, shared competency frameworks and coordinated approaches to occupational protection, while allowing adaptation to national and
local contexts. Europe’s role in climate change policy could also help put health workers on the global agenda, improving their protection and preparedness in
low-and middle-income countries and providing data, evidence and guidance for workforce-centred global climate change strategies.
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4.1 Limitations

Several limitations must be acknowledged. First, our rapid assessment focuses on the identification of policy gaps in HHAPs and capacities for more
effective workforce heat-health action, while the actual implementation of these policies is outside the scope of secondary sources and expert knowledge
and would need comprehensive original data and qualitative research. It is important to keep in mind that climate change policy generally faces a strong
implementation gap. Policy plans and capacities may therefore pave the way for action but do not automatically translate into practical improvements or
effective responses during emergencies.

Second, the case studies assess HHAPs and primarily national-level action with some additional publicly available information on professional and provider-
level efforts, but do not provide in-depth information on micro-level developments. Third, the country case selection considers diversity of European countries
but draws on convenient sample that may have missed relevant institutional settings and policy approaches. Fourth, data collection relied on the expert
author team and an unstructured review of policy documents and websites, which may not be comprehensive. Our results provide first evidence of capacities
that may inform future more comprehensive primary research, deepen the analysis and specify implementation capacities and institutional capabilities.

5. Conclusions

This comparative assessment reveals a persistent gap between heat-health action and health workforce policy across Europe. Progress in heat-health
governance does not automatically translate into workforce-specific action. Despite growing recognition of climate-related health risks, HHAPs continue to
prioritise health workers as providers of care rather than as a vulnerable population requiring protection, critical health system capacity requiring
preparedness, and stakeholders with agency in policy development and implementation. Addressing this gap requires stronger alignment between HHAPs
and occupational health frameworks, workforce-specific surveillance and monitoring, greater involvement of professional stakeholders, and more coherent
governance across sectors and levels. European coordination could further support these efforts through common guidance, evidence generation and policy
learning. Ultimately, workforce resilience and climate-health resilience must be addressed together to ensure health system preparedness, service continuity
and health security in an era of increasing climate-related threats.

Policy recommendations

¢ Integrate workforce-specific measures into HHAPs while connecting them to existing occupational protection requirements, health system planning and
organisational preparedness.

¢ Strengthen the collection and use of comprehensive, disaggregated workforce data to identify vulnerabilities and gender, ethnicity and age-related
inequalities, inform equitable and targeted protection measures, and strengthen evidence-based workforce planning and preparedness.

¢ Strengthen transsectoral governance by systematically engaging a broader range of workforce stakeholders and integrating bottom-up capacities into
policy development and implementation.

¢ Develop a coherent European Union strategy to align policy frameworks, governance mechanisms and funding resources, and provide guidance for
context-specific national level actions.

Abbreviations

EU

European Union

GPs

General Practitioners
HCWF

Health and care workforce
HHAP

Heat—Health Action Plans
HSPM

Health Systems and Policy Monitor
LTC

Long—term care

MA

Master degree

MoH

Ministry of Health

n/a

data not available

NHS

National Health Service
OECD

Organisation of Economic Cooperation and Development
OooP
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Out—of-pocket payment

oscc

Observatorio de Salud y Cambio Climatico

PHC

Primary health care

PPE

Personal protective equipment

SHI

Social Health Insurance

SNS

Servico Nacional de Satde, National Health Service Portugal
SNS

Sistema Nacional de Salud, National Health Service Spain
UHC

Universal health coverage

UK

United Kingdom
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