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Impact of environmental thermal stress on workers’ health 

and productivity: intervention strategies and development of 

an integrated weather-climatic and epidemiological heat 

health warning system for various occupational sectors
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General aim of the 

project

The aim of the project is to deepen, especially through the INAIL injury 

database, the knowledge on the effect of environmental thermal stress 

conditions on workers (in particular heat), with specific attention to the 

estimation of the social costs of injuries at work.

All this will be achieved through:

• the organization of ad hoc case studies in selected companies in the areas of central Italy and surveys on the workers’ 

perception of risk linked to exposure to extreme temperatures. 

• Proposals for technological/organizational solutions and operational procedures useful in various occupational 

fields (or tasks) not yet available.

• Development of an integrated weather-climatic and epidemiological heat alert system, specific for the occupational 

sector, represented by a web forecasting platform and a web app with customized forecasts based on individual 

workers’ characteristics and those of the environment work (work exposed to the sun or in shady areas).

• The enhancement and integration of the information obtained and the tools developed within the project on the 

platform of the Physical Agents Portal (PAF) in order to provide concrete and operational support that guides not 

only the workers but also the corporate safety actors and prevention and protection operators.
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CASE STUDIES DURING 

SUMMERS 2020-2021
➢ In the summers 2020-2021, the necessary instrumentation for continuous meteorological monitoring 

was installed at some companies that have given their willingness to participate in the project:

➢ Microclimatic monitoring with specific portable instrumentation during specific test days:

Farms Construction sites
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During the microclimatic monitoring carried out ad hoc on specific summer days, the following physical, 

physiological and behavioral monitoring were also carried out:

✓ Physical and physiological monitoring (measurement of weight, heart rate, energy expenditure, average body 

temperature, urine collection)

✓ Thermal imaging with Flir thermal imaging camera

✓ Collection of information on the perception / evaluation of the thermal environment and the productivity                     

loss in the workplace by submitting a specific questionnaire.

✓ Use of ventilated jackets during the summer of 2021

CASE STUDIES DURING 

SUMMERS 2020-2021
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EVALUATION OF THERMAL PROPERTIES FOR 
VENTILATED JACKETS
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EVALUATION OF THERMAL PROPERTIES FOR 
VENTILATED JACKETS
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The manikin used in this study was a 26-zone “Newton” thermal manikin (Thermetrics LLC, Seattle, WA)
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Head of Objective 3

During this summer (between the end of July and the entire month of August) cooling garments (100 cooling vests and 

100 liquid-based neck cover for outdoor and 25 phase-change cooling vests for indoor) were distributed among 

workers involved in the quarrying sector, shipbuilding, traffic control and green maintenance staff through the 

administration of specific thermal comfort questionnaires that are currently being collected and processed.
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https://www.worklimate.it/en/maps-choice/

https://www.worklimate.it/en/maps-choice/
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08:00

Forecast of the heat risk for 

workers in the sun

Forecast of the heat-risk for 

workers in the shade
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workers in the sun

Forecast of the heat-risk for 

workers in the shade
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During the summer of 2021, in correspondence with an intense and early heat wave that 

mainly affected southern Italy, the public health authorities in several regions have 

adopted restricted measures with force of law.

Apulia Region (26th June 2021) Molise Region (29th June) Calabria Region (30th June)

Basilicata Region (1st July) All working activities in agriculture have 

been forbidden from 12:30 to 16:00 when the 

“HIGH” heat risk level in the 

WORKLIMATE project forecast map 

(referred to 12 p.m.) is forecasted for a “not 

acclimatized healthy workers, exposed to the 

sun and engaged in intense physical activity”.
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Heat risk forecast produced by an automatic experimental system of a meteorological model 
affected by intrinsic uncertainty, therefore variable with the characteristics of the territory.
The information present is a support to be used to integrate the already existing tools and direct 
observation in the workplace.

Indicates the location on which to have the 5-day forecast of the heat risk for a healthy worker (without individual conditions 
of thermal susceptibility), not acclimatized to heat, exposed to the sun at 12:00 and engaged in intense physical activity.

In the chosen location, the model altitude exceeds the real one by 150/300 meters, therefore in the forecast of the risk class, the
underestimates may be more probable and more relevant than expected due to the natural uncertainty of the forecast.
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Heat risk forecast produced by an automatic experimental system of a meteorological model 
affected by intrinsic uncertainty, therefore variable with the characteristics of the territory.
The information present is a support to be used to integrate the already existing tools and direct 
observation in the workplace.

Indicates the location on which to have the 5-day forecast of the heat risk for a healthy worker (without individual conditions 
of thermal susceptibility), not acclimatized to heat, exposed to the sun at 12:00 and engaged in intense physical activity.

Thursday 16th September Friday 17th September
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Clothing

Personal characteristics

Physical activity

Work environment

Personal protective equipment

Indication of pathologies or use of drugs

Forecast area

WORKLIMATE 

web app  

Suggestions

Clothing in shadows

Clothing exposed to the sun

Hydration and nutrition

Work management

Pathology management: CARDIOVASCULAR

Personalized heat-risk forecast 

at various times of the day

Pathology management: CARDIOVASCULAR

If possible, agree with the employer to increase the number of short breaks in cool, shady 

places. Cool off by bathing in fresh water. If possible, shift your most intense physical 

activities to cooler hours. If possible, avoid working alone.

Work management

Clothing in shadows

Clothing exposed to the sun

Hydration and nutrition

Suggestions
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Thank you for the attention
https://www.worklimate.it/

marco.morabito@cnr.it
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