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Technological and operational solutions to counteract the
effects of environmental heat in the workplace:
the WORKLIMATE project
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Impact of environmental thermal stress on workers’ health

o’ and productivity: intervention strategies and development of
WORKLlMATE an integrated weather-climatic and epidemiological heat
Start CLIMA L AVORO PREVENZIONE health warning system for various occupational sectors  End
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The project will go on for 2 years (it started on June 15th 2020)

Institutional Proposer:

Institute of BioEconomy (IBE) — National Research Council

Principal Investigator: Morabito Marco

Institution: National Research Council - Institute of BioEconomy (IBE)

Internal Operating Unit of the INAIL Research Department
Department of Occupational and Environmental Medicine, Epidemiology and Hygiene- National Institute for Insurance against Accidents at Work (INAIL),

Rome, Italy

Alessandro Marinaccio e Michela Bonafede

Project partners and coordinators of the Units involved:

1. Institute of BioEconomy (IBE) - National Research Council — Principal Investigator Marco Morabito

2. Epidemiology Unit, Department of Prevention, Central Tuscany Local Health Authority, Florence, Italy - Person in charge Miram Levi

3. Physical Agents Sector, Regional Public Health Laboratory, Siena, Italy — Person in charge lole Pinto

4. Department of Epidemiology Lazio Regional Health Service, ASL ROMA 1, Rome, Italy - Person in charge Paola Michelozzi e Francesca de’'Donato
5

. Tuscany Region, LaMMA Consortium, Weather Forecaster and Researcher at Laboratory of Monitoring and Environmental Modelling for Sustainable
Development, Sesto Fiorentino, Florence, Italy - Persons in charge Bernardo Gozzini e Daniele Grifoni
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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 WORKLIMATE

LIMA LAVORO PREVENZIO

» 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 monltorlng with specmc portable instrumentation during specific test days:
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CASE STUDIES DURING -
SUMMERS 2020-2021 WORKLIMAT

CLIMA LAVORO PREVENZIONE

During the microclimatic monitoring carried out ad hoc on specific summer days, the following physical,
physiological and behavioral monitoring were also carried out:

v 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
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EVALUATION OF THERMAL PROPERTIES FOR y
o
VENTILATED JACKETS
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EVALUATION OF THERMAL PROPERTIES FOR ~ =

VENTILATED JACKETS WORKLIM ATE
Jacket Ensemble Ensemble + Jacket
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The manlkln used i |n this study was a 26-zone “Newton” thermal manikin (Thermetrlcs LLC, Seattle WA)
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# HOME THE PROJECT FORECASTS PUBLICATIONS i
WORKLIMATE

The Project is organized into 5 Work Packages divided into various activities:

Head of Objective 3

Work Package 1. Epidemiological analysis for the social costs’ estimation of injuries at work related to extreme temperatures. o

Work Package 2: Local weather and behavioral monitoring (case studies) to be carried out in selected companies and survey e
on the risk perception in the occupational sector.

Work Package 3: Identification and development of organizational solutions and operational procedures.

« Define the technological solutions useful in different occupational sectors taking into account the heat risk levels and which could help to counteract
the effects of thermal stress and in particular the heat impact.

+ Development of operational procedures to counteract the heat effects for specific work sectors and tasks in different exposure scenarios.

Work Package 4. Development of an integrated weather-climatic and epidemiological heat health warning system for o
different occupational sectors and feasibility study of a cold health warning system.

Work Package 5: Scientific dissemination and presentation of the results to Stakeholders. ]

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/
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PROTOTYPE HEAT STRESS FORECASTING SYSTEM FOR THE INITIAL SCREENING OF RISKS
AMONG OUTDOOR WORKERS

Experimental activity for use by workers, employers occupational safety and management professionals.

This section shows heat stress risk forecast maps for some non-acclimatized worker profiles developed on the basis of an indicator used in the
occupational sector and selected within the project (Wet Bulb Globe Temperature, WBGT).

The maps show three-day heat stress risk forecast, at four time intervals during the day: 8:00, 12:00, 16:00 and 20:00 CET.

THE INFORMATION RELATES TO A HEALTHY WORKER, NOT ACCLIMATISED TO HEAT, EXPOSED TO
DIRECT SUN OR SHADE AND ENGAGED IN INTENSE OR MODERATE OUTDOOR PHYSICAL ACTIVITY.
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Find a forecasts

This forecast is intended as a decision support tool and needs to be integrated by the direct microclimatic onsite monitoring of the workplace.

Choose whether you work in the sun or shade
® O

Working in the sun Working in the shade

Working in the sun

Choose if you do intense or moderate physical activity

® O
v &
W\
Intense physical activity Moderate physical activity

Click the button to view the forecast

The forecast will soon be complemented by a mobile application that will allow personalised forecasts based on workers’ personal characteristics

(height, weight, physical activity, type of clothing worn) as well as the working environment (exposed to sun or shade).
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WORKING IN THE SUN AND INTENSE PHYSICAL ACTIVITY

The heat risk national maps are provided by an experimental system of automatic forecasting obtained from a meteorological model affected by intrinsic
uncertainty and therefore variable with the characteristics of the territory.

This information is a support to be used together with the existing tools and direct observation in the workplace.

m - A low risk level (pre-alarm/attention condition) is expected. -m

The expected conditions should not affect the performance of
““E”S?P'WS'C&' 8.00a  ysyal work activities. Heat stress conditions (generally low) NONE
i ... .. and increased sweating may occur. Lightening of clothing and .

al sole con al mw

SR attention to hydration are suggested

Maintain your usual work
rhythm and hydration
procedures.

Read More

Moderate physical
activity

There is a moderate risk level (Alert). Your sweating will be

high, so it is advisable to sip water frequently. Remember to Low

[ F— keep your hydration level high even outside working hours Pay more attention to
ntense pnysica B . . . . i
i '1y | (be aware that thirst is not a good indicator of your hydration nydration and plan short
acuvity . . . . :
A ~ - _level when sweating is high). Increase the number of breaks in Read More
| -— ; i i H

P === shady places. If this level of risk is E‘KpE:EtEdI in the early days MODERATE

Sy of summer (when you are not yet acclimatised to the heat),

pay extra attention to your hydration level. Consider
rescheduling work activities, preferring cooler periods of the
day for more demanding tasks.
There is a high risk level (Emergency). This risk level is
associated with severe critical heat stress. Itis strongly
recommended to modify working hours, favouring less hot pan
. L reaks in shady places or
% periods of the day, even for a moderate activity level. If _ conditioned areas.
possible, further increase breaks in shaded or air-conditioned flead More
« areaswhereitis also possible to rehydrate. The high water
- |requirement may also necessitate taking just over 1 L of water
====| during the hottest hours. The competent doctor may also ===

Pt Wk hinase. mapy . mappe werimentali & arcs

provide for mineral salts to be added.
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Sip water frequently and
increase the number of breaks
in cool places.

Read More

BACK TO CHOICE

HIGH

Drink often, even a little more
than 1 L/h and plan frequent




Forecast of the heat risk for
workers in the sun
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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 (261 June 2021) Molise Region (29th June) Calabria Region (30" June)

...... V REGIONE MOLISE e
@ / Presidenza della Giunta regionale ?
Toopeno™® ... REGIONE CALABRIA
GIUNTA REGIONALE
ORDINANZA DEL PRESIDENTE DELLA GIUNTA DECRETO
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
DEL PRESIDENTE DELLA GIUNTA REGIONALE n. 44 del 30 giugno 2021
N. 182 del Registro N. 38 DEL 29-06-2021

OGGETTO: Attivita lavorativa nel settore agricolo in condizioni di

esposizione prolungata al Sole - ordinanza contingibile ed urgente per oeeETTO: Ond bile o " - i "
e we e . . . . A _ : rdinanza contingibile ed urgente in materia di igiene e sanita pubblica
motivi di igiene e sanita pubblica 252529'&?&‘3&‘;35:2'&%A LAVORO IN CONDIZIONI DI ESPOSIZIONE PROLUNGATA Misure di ‘attivita lavorativa nel settore agricolo in condizioni

i prevenzione per l'a
esposizione prolungata al sole.

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

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

- “HIGH?” heat risk level in the

REGIONE BASILICATA .
WORKLIMATE project forecast map
(referred to 12 p.m.) 1s forecasted for a “not
l(?(-t.[ﬂ]f()) Di\{i\do‘;:i,]:\l\.’t,‘m i|>1 C“"E“Ti“f"’i Lli‘es:i]'x]\lsriyivnlml*y]')m‘luilgz;lg l&'ll ’.\‘(fle sillll*if:iul‘-k: aCCI i matized healthy Worke rS’ eXposed to the
‘ L sun and engaged in intense physical activity”.

ORDINANZA N. 33 DEL 1° LUGLIO 2021

agricolo, con riferimento alla mappa del rischio “Workclimate” dell’INAIL
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Heat risk forecast produced by an automatic experimental system of a meteorological model
affected bv intrinsic uncertaintv. therefore variable with the characteristics of the territorv.

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.
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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.

Sabato, 14 agosto 2021

Bevi spesso, anche poco pit di 1L/h e pr

pause freq iin luoghi ggiati o aree ¢
Livello di rischio: Alto Leggi dettagli V
Domenica, 15 agosto 2021 Bevi spesso, anche poco piti di 1 L/h e programma pause freq iin luoghi ggiati 0 aree ¢
Livello di rischio: Alto teggiidetiagli v
Lunedi, 16 agosto 2021 ia acqua e il numero di pause in luoghi freschi.
Livello di rischio: Moderato Leggi dettagli v
Martedi, 17 agosto 2021 ia acqua e aumenta il numero di pause in luoghi freschi.
Livello di rischio: Moderato Leggi dettagli v
Poni iore at all'idr e pianifica brevi pause.
Leggi dettagli v
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Thursday 16th September
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Mercoledi, 18 agosto 2021

Livello di rischio: Alto
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WORKLIMATE

Heat risk forecast produced by an automatic experimental system of a meteorological model

Santisidoro

affected bv intrinsic uncertaintv. therefore variable with the characteristics of the territorv.
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.
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pause freq i in luoghi ombreggiati o aree condizionate.
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Bevi spesso, anche poco pit di 1L/h e programma pause frequenti in luoghi ombreggiati o aree condizionate.
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WORKLIMATE ~ = Personalized heat-risk forecast

web app WORKLIMATE at various times of the day
E— e FRIDAY 17 SEPTEMBER 2021
@® lavoratore @ Profilo personalizzato
O azienda/stakeholder O Profili predefiniti 18:00 - 24:00 00:00 - 06:00
Maggiariia

Personal characterlstlcs Work envwonment

€ttore di occupazione (richiesto

cm) (ka) Seleziona v Seleziona v

Abbigliamento da lavorojza
Seleziona v

Livello attivija#sTca

;he'physica_' actiVity

I NONE I
Seleziona LOW G
Seo Personal protective equipment > MODERATE )
Scarpe antinfortunistiche / stivali corti Stivali lunghi Mascherina P1 (FFP1) e P2 (FFP2) Mascherina P3 (FFP3) Autorespiratore Casco
HIGH )
< Indication of pathologies or use of drugs >
Hai una delle seguenti patologie croniche o condizioni di salute?) Stai assumendo une dei seguenti farmaci?)
Malattie del cuore - Farmaci per |a pressione aita “
Malattia cerebrovascolare Farmaci per le aritmie
Malattie respiratorie Diuretici
Diabete Farmaci per il diabete
Obesita Farmaci per |a tiroide o . . -
Malattie della tiroide Antidepressivi 12[“} 1 8 DU UEUD 12 . DU
Depressione Antiepilettici
Disturbi psichici Farmaci per le vie respiratorie H
Altra malattia cronica Farmaci antitumorali/chemioterapia Suggestl ons
- Farmaci per la coagulazione -

Area di previsione (ricnizso Forecast area ClOthing in shadows hd

Hai gia lavorato nella zona selezionata per aimeno 7 giomi negli ultimi 10?7 ® no O sl

Clothing exposed to the sun v
B v Hydration and nutrition v
+ " Mappa Ssatelite B Bleenaa Ry g £a
- s oo - Work management ~
wEo m Doy osasee Maios e If possible, agree with the employer to increase the number of short breaks in cool, shady
R Koo i o places. Cool off by bathing in fresh water. If possible, shift your most intense physical
- b i Yera e activities to cooler hours. If possible, avoid working alone.
- 99 o =3 e Firenze i Rosano
arm L] Villamagna
 tmiee 0 Scndco g a1 Pathology management: CARDIOVASCULAR v
~ i Alla Palma v g ‘N
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