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LA CULTURA DELLA PREVENZIONE
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Risk communication is a key component of risk analysis, together with risk assessment and management. It involves
sharing information and perspectives about risks from industrial, environmental, and human activities with stakehold-
ers and decision-makers. Effective communication requires addressing risk perception, which depends on psycho-
logical, social, and cultural factors. In the context of climate change, increasing public and occupational awareness
of health risks—especially heat-related ones—is essential. Although awareness of climate-related hazards is growing,
significant gaps persist in education and training, particularly among workers exposed to high temperatures. Outdoor
workers and those wearing protective clothing are especially vulnerable to heat stress and heat stroke. Therefore,
proactive communication and long-term prevention strategies must be implemented to strengthen climate resilience.
Structured heat stress training programs should educate both workers and supervisors before exposure to hot condi-
tions, covering the recognition of symptoms, preventive behaviors, appropriate use of PPE, non-occupational factors
affecting heat tolerance, acclimatization, and emergency response. Ultimately, integrating risk communication, edu-
cation, and preventive training represents a central strategy to protect workers’ health and ensure the sustainability of
occupational safety in a changing climate.
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La comunicazione del rischio rappresenta una fase fondamentale dell’analisi del rischio, insieme alla valutazione e
alla gestione. Consiste nella condivisione di informazioni e punti di vista sui rischi derivanti da attivita industriali, am-
bientali e umane con i portatori di interesse e i decisori. Una comunicazione efficace deve considerare la percezione
del rischio, influenzata da fattori psicologici, sociali e culturali. Nel contesto del cambiamento climatico, é essenziale
aumentare la consapevolezza pubblica e lavorativa sui rischi per la salute, in particolare quelli legati al calore. Nono-
stante i progressi, persistono importanti lacune nella formazione e nell’educazione dei lavoratori esposti a temperature
elevate. | lavoratori outdoor e coloro che indossano indumenti protettivi sono particolarmente vulnerabili allo stress
termico e ai colpi di calore. E quindi necessario adottare strategie di comunicazione proattive e di prevenzione a lungo
termine per rafforzare la resilienza climatica. Programmi strutturati di formazione sullo stress termico devono formare
lavoratori e supervisori prima dell’esposizione a condizioni di calore, includendo il riconoscimento dei sintomi, le
misure preventive, ['uso corretto dei DPI, i fattori non occupazionali, I’acclimatazione e le procedure di emergenza.
Lintegrazione tra comunicazione, formazione e prevenzione rappresenta, infine, un pilastro per la tutela della salute
dei lavoratori in un clima in rapido mutamento.

1. Introduction

Climate change is altering the environmental and ther-  heat waves and exposing workers to unprecedented le-
mal conditions under which work is performed worldwi-  vels of heat stress. The International Labour Organization
de, increasing the frequency, duration and intensity of  (ILO) has projected that heat-related productivity losses
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will affect both the availability and quality of work,
with significant implications for health, occupational
safety, income stability and the attainment of decent
work conditions. Occupational heat stress, once con-
sidered a marginal occupational hygiene concern, has
emerged as a structural determinant of workers’ health
and labour market vulnerability, particularly in sectors
characterized by outdoor activity, high metabolic wor-
kloads or the use of impermeable personal protective
equipment [Romanello et al., 2025]. Heat stress exerts
its effects through multiple pathways. At the physiologi-
cal level, excessive thermal load can lead to dehydra-
tion, heat exhaustion and heat stroke, as well as exacer-
bate cardiovascular, renal and other chronic conditions.
At the functional level, heat impairs cognitive and
physical performance, contributing to errors, acciden-
ts and absenteeism. At the economic level, it reduces
work capacity and productivity, translating into wage
losses for individual workers and substantial aggregate
impacts for enterprises and national economies. Impor-
tantly, these effects are not distributed evenly [Ebi et al.,
20211. Workers in the agricultural, construction, manu-
facturing and service sectors face heightened exposure,
and socio-demographic factors—such as migrant status,
language proficiency and limited access to occupa-
tional safety and health (OSH) infrastructures—shape
vulnerability patterns, as documented in case studies
conducted in Italy and other European regions. Parallel
to the growing recognition of heat stress as a climate-re-
lated occupational hazard is the increasing attention to
risk perception, communication and training as deter-
minants of adaptation capacity in the workplace. Risk
communication, historically conceptualized as a bidi-
rectional process between experts and stakeholders,
has become central for enabling preventive behaviors
and supporting both individual and collective adapta-
tion to climatic stressors. Yet evidence from European
industrial sectors suggests persistent gaps in worker
awareness, OSH training and institutional prepared-
ness, raising concerns about the ability of existing pre-
vention systems to mitigate emerging thermal risks [El
Khayat et al., 2022; Li et al., 2025].

Within this context, this narrative review examines the
relationship between occupational heat stress, decent
work and prevention systems, focusing on three inter-
related domains: (i) health and productivity effects, (ii)
socio-occupational vulnerability and risk perception,
and (iii) prevention, communication and institutional
adaptation. By integrating epidemiological, ergonomic
and socio-economic evidence with institutional docu-

mentation, the review aims to advance a systems-orien-
ted interpretation of occupational heat stress in the era
of climate change.

2. Materials and Methods

This study adopts a narrative, non-systematic review
methodology designed to synthesize multidisciplinary
evidence on occupational heat stress and decent work.
Given the complexity of the research question—which
spans physiological, behavioural, ergonomic, econo-
mic and institutional dimensions—a narrative approa-
ch was deemed appropriate to integrate heterogeneous
sources and provide an interpretive framework rather
than a quantitative assessment.

2.1 Sources of Evidence
Three categories of sources were examined.

Scientific and technical literature in occupational me-
dicine, industrial hygiene, ergonomics, climate-health,
labour economics and public health, including studies
quantifying productivity loss due to heat strain and
analyses of risk perception among workers in Italy and
other European regions. Institutional reports and poli-
cy documents from agencies such as the ILO, WHO,
EU-OSHA and national OSH authorities, addressing
regulatory frameworks, climate adaptation policies, la-
bour protection and decent work agendas.

Operational and technical materials including risk com-
munication guidelines, heat stress training materials
and sectoral guidance produced within professional
and policy contexts, as well as a technical document
on microclimate risk management in Italian workpla-
ces and related position papers from OSH professional
societies.

2.2 Selection Strategy and Integration Approach

Sources were identified through targeted keyword sear-
ches and professional grey literature repositories, com-
plemented by backward citation tracing from relevant
publications. The inclusion criteria were intentionally
broad, prioritizing conceptual relevance over methodo-
logical uniformity. No restrictions were applied regar-
ding study design, sector or geographical setting, provi-
ded that sources addressed at least one of the following:
(i) occupational heat effects, (ii) productivity or work
capacity, (iii) risk perception or communication, (iv)
prevention systems, or (v) institutional responses.

Data extraction focused on thematic dimensions rather
than quantitative synthesis. Extracted information was
organized according to a matrix comprising: physiolo-
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gical mechanisms, productivity effects, perception and
cultural determinants, OSH measures, and institutio-
nal governance. Particular emphasis was placed on the
bidirectional relationship between worker-level adap-
tation (e.g., pacing, hydration, symptomatic reporting)
and systemic factors (e.g., training, social protection,
regulation).

2.3 Limitations of Approach

As a narrative review, this work does not aim to pro-
vide exhaustive coverage or meta-analytic quantifica-
tion. The interpretive nature of the synthesis introduces
subjectivity in evidence selection and weighting; howe-
ver, this approach is consistent in articulating concep-
tual linkages among climate change, labour vulnerabi-
lity and OSH governance. Moreover, the inclusion of
grey literature and institutional documents—which are
often excluded from systematic reviews—was conside-
red necessary given the central role of policy framewor-
ks and training infrastructures in shaping occupational
heat adaptation pathways.

3. Results

Risk communication and worker training constitute key
components of occupational heat stress management
and have recently gained visibility within the broader
climate change-health discourse. In the occupational
domain, risk communication refers to the responsible
and effective transmission of information relating to
hazards, exposure pathways and preventive strategies
to workers, supervisors and institutional stakeholders.
Beyond the unidirectional transmission of information,
risk communication also encompasses feedback me-
chanisms through which workers’ perceptions, con-
cerns and experiential knowledge are incorporated into
preventive strategies. This aspect is particularly relevant
for climate-related hazards such as heat, where bodily
experience and risk perception strongly influence beha-
vioral adaptation [Bhati and Sheth, 2026].

Several studies document substantial heterogeneity in
risk perception, knowledge and awareness among wor-
kers exposed to heat. Evidence suggests that geographi-
cal variability in climate-related health literacy corre-
sponds loosely to the prevalence of extreme heat events
and the availability of educational resources, with in-
dividuals residing in regions affected by recurrent heat
waves demonstrating greater awareness and prepared-
ness than those in less affected areas. However, despi-
te increasing public recognition of climate change as a
health issue, significant gaps persist in education and
training, specifically among occupational groups routi-

nely exposed to thermal stress [Bassey et al., 2025].

Occupationally exposed groups, such as outdoor wor-
kers and individuals wearing impermeable protective
clothing, represent populations at particularly high risk
due to the combination of environmental exposure and
constraints on evaporative heat dissipation. Case studies
from the construction and agricultural sectors in Italy show
that both native and migrant workers report heat-related
discomfort, productivity loss and increased perceived ef-
fort during warm periods, although migrant workers tend
to report lower perceived productivity impacts despite
declaring greater exertion levels. Cross-sectional findings
further indicate that migrant workers receive information
primarily through oral or written communication, where-
as native workers are more frequently informed through
structured training activities, highlighting differences in
training modalities and potential barriers to formal risk
communication channels [Morabito et al., 2025].

Similar patterns emerge from workplace surveys in Nor-
thern Italy, where heat exposure was perceived as con-
cerning by over half of respondents in metalworking
industries, yet knowledge of preventive strategies remai-
ned limited, and few workers reported receiving formal
training on heat-related occupational risks. These fin-
dings suggest that risk perception, communication and
training systems remain fragmented across occupational
sectors and worker groups and are insufficiently integra-
ted into broader occupational safety and health (OSH)
frameworks addressing climate-related stressors [Ricco et
al., 20201.

4. Discussion

The evidence outlined above highlights how commu-
nication, training and perception constitute critical
yet frequently overlooked determinants of vulnerabili-
ty to occupational heat stress. Whereas physiological
and environmental dimensions of thermal stress have
been widely documented, the social and behavioral
dimensions—risk perception, awareness, motivation,
and agency—play a decisive role in shaping real-wor-
Id exposure and adaptation capacity. Workers who
underestimate the risks associated with heat or who
lack knowledge of preventive strategies are less likely
to adopt protective behaviors such as hydration, accli-
matization, work pacing, reporting of symptoms or the
use of protective equipment. Conversely, risk overesti-
mation may also lead to self-imposed limitations—in-
cluding excessive task interruption—that translate into
productivity loss, reduced income and weakened job
security [Ban et al., 2019].
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The cross-cultural variation documented in the Italian
agricultural and construction sectors is particularly re-
levant in this regard. Differences between native and
migrant workers in perceived effort, productivity impact
and information channels reflect broader socio-cultural
determinants influencing OSH risk management. Migrant
workers often operate within precarious employment ar-
rangements characterized by reduced bargaining power,
linguistic barriers, limited access to training and uneven
enforcement of safety protocols, increasing their vulne-
rability to both direct physiological impacts and indirect
socio-economic consequences of heat exposure. Such
heterogeneity underscores the need for multilingual, cul-
turally adapted and sector-specific communication stra-
tegies, as well as more equitable training and preventive
infrastructures [Messeri et al., 2019].

Risk communication also intersects with broader labour
governance systems. Traditional OSH approaches rely
predominantly on top-down communication, wherein
technical knowledge is transmitted to the workforce wi-
thout necessarily incorporating workers’ experiential in-
sights. However, climate-related stressors require more
participatory and adaptive approaches that account for
workers’ tacit knowledge, climatic variability and lived
constraints on behavioral adaptation. From a decent
work perspective, communication and training systems
are not merely instrumental to risk mitigation but consti-
tute components of workers’ capability to exercise agen-
cy over their health, safety and livelihood in a warming
climate [Emal et al., 2022; Parsons et al., 2025].

Furthermore, communication and training are essential
for translating technical prevention strategies—such as
work-rest cycles, acclimatization protocols and physio-
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