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EAAHNIKH AHMOKPATIA

YNOYPIEIO EPFAZIAZ KOINANIKHI
AIGAAIZHE & KOINANIKHE AAAHAES
FENIKH A/NEH AIOIK. YNHPEXION

& HAEKTPONIKHE AIAKYBEPNHIHE
AIEYOYNIH YNOZT/SHI ANOPANINOY
AYNAMIKOY & YNHPEXION

TMHMA T

ANAPTHTEA ITO AIAAIKTYO

Tay. 8/von:  Erodiou 29 ANO®AIH
Tox.Kédixog: 101 10 - ABva

TELEFAX: 210 5240712

NAnpogopies: A. Kuph

TrMépevo: | 2131516164

e-mail: akirli@ypakp. o

OEMA: Toaraon Texvih Opadog Epyacias yia Tn peAérn kol Biapdp@ean péTpuv npoAnyng
711G BeppIKitG KATANBVAGTG TV Epyalopévev KaT TO BEpOG

Do unien
Batkox, Tou Gpfpou 16 Tou N. 3144/2003 (GEK A'111) <Kovuwiis B@oros Yo TV
mmm i GnaaySATON, KO TV KONGAINT 1000TOTK) ¥ GANES KITGEDIC

Scndk Tou oppou 90 100 eKien Nosodeoioc Yo v Kupman Kot 10 Kigepuned
Opfova, 10 KUPANKE be 10 89Bg0 NEGTo Tou .. 63/200 ).
3T B Tou N 1342017 (06K A'168) <Opyovc Vroopydos Epyosioc, Kowanes

AcgaNGNG #0n Konnahc AN

o T bronekex Tou 1.4, 125/2016 (OEK RN’ 210) «dopropl Ynoupya, AvarAnpuTioy YOUgNN Kax
Ygunoupyav
To and 29-03-2017 ivypapo TS Aong Yyeiog Kol AopoNoog aTv

ol Tou Yooupysiou

vooios, w..mm AogaNGNG KO KONUNIKTG AMTAEYYONG,
Tic UnGBEEEK, TV EXTDOCTANWN

Anogacilovpe o
W/
1 oloraon o Youp G Kovaude, Arodhans au Konsani. Mo
Toqh Ouoba Epyocioc bt orond T pokim ka BeSpguan gy npaung TG Beplaehc
KoTondimons Tun tovalosévuv KT To Bipe, GraTOlagn Cod m ropgsd
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+ Touplouidng Meidpyios, uneMnAos WiEsculMiE Beriniiv Ty AsiBuvon
Aowarpac Ty Epyacia g ENTOVOTIX, pe avanknpwr Tov AxTinn “AvouTéoo,
T ¥00G MedBuvOnK, KAOBOu NE MiaviKiv.

+ Zroowonoblou Movaywsra, uNGMMMoS xMBou ME Tarpiv < QieBuvorg, Yyelog wos
Aoothan:. oy Eproda, & cvorapiTpa TV Nrobon Beaukeh, uadiino Tk s
tueifiuvon, Khddou TE Yysos 1

+ Nanovievbnouhog [oipyics, UndMnios KAGZCU
Mlpoypojomapoy K VT
KevTpwix, Ynnoeow 100 X
NieiBuvong, kAdBou NE TaTpdn.
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Minimum Moderate Maximum
Overall Score (%)
Delphi criterion: 8 9 10 11 12 13 50 100
Wet Bulb Globe Temperature (indoor) (Yaglou; 1956)
Wet Bulb Globe Temperature (outdoor) (Yaglou; 1956)
Universal Thermal Climate Index (Jendritzky; 2012)
Temperature Humidity Index (Nieuwolt; 1977)
Temperature Humidity Index (Kyle; 1994)
Relative Strain Index (Kyke; 1992)
Huridex (Masterson; 1979)
Relative Strain Index (Lee; 1966)
Radiative Effective Temperature (Blazejczyk; 2004)
Biologically Active Temperature (Tsitsenko; 1971)
Apparent Temperature (Kalkstein; 1986)
Fighter Index of Thermal Stress (Direct Sunlight) (Stribley; 1978)
Apparent Temperature (shade) (Steadman; 1984)
Temperature Humidity Index (Romanian National Institute of Meteorology and Hydrology; 2000)
Heat Index (Blazejczyk; 2012)
Equatorial Comfort Index (Webb; 1960)
Simplified Wet Bub Globe Temperature (Gagge; 1976)
Apparent Temperature (Smoyer-Tomic; 2001)
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Apparent Temperature (indoor) (Steadman; 1994)

Wet Bulb Globe Temperature (eq. 1} (Ono; 2014)
Discomfort Index (Weather Services of South Africa; 2018)
Fighter Index of Thermal Stress (Moderate Overcast) (Stribley; 1978)
Wet Bulb Globe Temperature (eq. 2) (Ono; 2014)
Apparent Temperature (indoor) (Steadman; 1984)
Discomfort Index (Giles; 1990)

Apparent Temperature (shade) (Steadman; 1994)

Normal Equivalent Effective Temperature (Boksha; 1980)
Simplified Universal Thermal Climate Index (Blazejcyk; 2011)
Apparent Temperature (sun) (Steadman; 1984)

Robaa's Index (Robaa; 2003)

Apparent Temperature (sun) (Steadman; 1994)
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Approximated Subjective Temperature {Auliciems; 2007)

Swedish Wet Bulb Globe Temperature (Eriksson; 1974)

Equivalent Temperature (Brundl; 1984)

Simplified Wet Bulb Globe Temperature (American College of Sports Medicine; 1984)
Wet Cooling Power (Landsberg; 1972)

Heart Rate Safe limit (LaFleur; 1971)

Heart Rate (Moderate Intensity) (Fuller; 1966)

Environmental Stress Index (Moran; 2001)

Simple Index (Moran; 2001)

Skin Temperature (Blazejczyk; 2005)

Equivalent Effective Temperature (Aizenshtat; 1974)

Cooling Power (Becker; 1972)

Equivalent Effective Temperature (Azenshtat; 1982)

Simplified Radiation Equivalent Effective Temperature (Boksha; 1980)

Wet Kata Cooling Power (Chamber of Mines of South Africa; 1972)

Modified Environmental Stress Index (Moran; 2003)

Psychrometric Wet Bulb Temperature (McPherson; 2008)

Temperature Resultante Miniere (Vogt; 1978)

Wet Globe Temperature (Botsball (Botsford; 1971)

Skin Wettedness (Blazejczyk; 2005)

Dry Kata Cooling (Maloney; 2011)

Mean Radiant Temperature (Ramsey; 2001)

Temperature of the exhaled air (WicPherson; 1993)

Net Radiation (Cena; 1984)

Dew Point (Bruce; 1916)

Radiation Equivalent Effective Temp (Pigmented) (Sheleihovskyi; 1948)
Radiation Equivalent Effective Temperature (Non-Pigmented) (Sheleihovskyi; 1948)
Effective Radiant Field (Gagge; 1967)

Effective Radiant Field (Nishi; 1981)

7/23 Wet Kata Cooling Power (Krisha; 1996)
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Ministerial Decision on the minimum health and safety requirements
for the exposure of workers to risks arising from natural agents
(Heat stress)

Atheng
April 2021

ON I: GENERAL PROVISI
Article 1. Purpose and scope
1. This Ministerial Decision lays down minimum requirements concerning the protection of
workers from risks to their safety and health arising or likely to arise from cxposure to heat.

2. The requirements of this Ministerial Decision apply to activitics in which workers are or may be
cxposcd to heat stress hazards as a result of their work. Particular artention shall be paid to heat
stress during the summer, particularly in hot weather..

3, This Ministerial Dec
prejudice to more stringent and/or specific proy
Article 2, Definitions
Heat stress is a term that describes a series of physiological manifestations that occur as a result of
internal heat accumulation and an increase in the temperature of the human body. Occupational heat
stress oceurs either solely as a result of prolonged exposure of workers to an extremely hot working
environment, or as a result of high ambient room temperatures, combined with the performance of
tasks requiring greater physical activity or the use of special clothing or protective equipment.

n shall apply in full to the entire sector referred to in paragraph 1, without
ons of this Decision,

For the purposes of the present Ministerial Decision, the lollowing definitions shall apply:

a) The bioclimatic indicator used as an indicator of forcsecable hazards is defined as the natural
wet bulb and black globe temperature (internationally known as "Wet-Bulb Globe
I'emperature” or "WBGT"). The WBGT index estimates the heat stress experienced by a
human being, which is a function of environmental and the heat 1 within
the body by metabolic activity, The WBGT index (unit of measurement; °C) is calculated for
indoor and outdoor areas using the equations presented in Annex | as specified in international
standard TSO 7243:2017, point 5. Annex 1 also includes a widely accepted simplified equation
for indoor and outdoor use, in cases where only air (emperature and relative humidity
measurements are available, as well as the calculation of this index for a wide range of
temperature and humidity. Finally, it is possible (o automatically calculate the simplilied
humidity index at the following link: www.[amelab. grimeteo

The intensity of work, as defined by the interational standard 150 7243:2017, Annex E% is
defined as:

i) Light intensity work (average metabolic rate: 180 W) is defined as work involving
mild manual activity (using hands or a combination ol hands and leet) in a siting
position, driving, light work in a standing position and occasional walking. Typical
office work is usually characterised by this intensity.

i Moderate-intensity work (average metabolic rate: 300 W) is defined as work involving
normal walking with prolonged moderate-intensity activity with the arms and
forcarms, mederate activity with the arms and legs, moderate activity with the arms
and torso or mild pushing and pulling of light loads. Typical light-intensity work in
factories, retail and catering establishments, as well as light gardening tasks are usually
characterised by this intensity
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PREVENTION OF
HEAT STRESS
OF WORKERS

Andreas D. Flouris, PhD

Associate Professor

Environmental Physiology Lab | FAME Laboratory
Department of Physical Education and Sport Science
University of Thessaly

Karyes — Trikala 42100
Tel: +30 2431 047 029 | Email: famelaboratory@gmail.com
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PURPOSE

This text is in support of the legislative text produced by the Technical Working Group for the
study and formulation of measures for the prevention of heat stress of workers during the
summer, in accordance with Ministerial Decision 12668/D1. 4577/23-03-2018. It is in the form of
a practical guide in order to facilitate the implementation of the framework for the protection of
workers.

1. WORKING IN A HOT ENVI
SOCIETY AND THE ECONOMY

NMENT - EFFECTS ON PUB

HEALTH,

A recent analysis of more than 13,000 workers from many occupations in 13 countries showed
that more than 30% of people whe frequently work in hot environments experience symptoms
such as hyperthermia, syncope, reduced kidney function, dehydration and neurological
dysfunction.!

Health disorders associated with working in hot environments range from mild to severe. Mild
disorders have no chronic effects and the worker can return to work the next day after normal
body temperature and fluid balance are restored. Severe health disorders require immediate
attention and hospitalization, as they can cause severe tissue and organ dysfunction for several
weeks, months or langer, or may never resolve 23

Certain population groups such as older people and patients with some common chronic diseases
are more likely to experience a health disorder when working in a hot environment.“® However,
severe disturbances have been observed even in low-risk individuals (people under 30 years old
without chronic diseases and in good physical condition) who follow appropriate health and safety
guidelines at work.™

In addition to the effects on workers' health, working in a hot environment negatively affects their
productivity and this leads to significant negative impacts on the economy and public health."*
The impacts are most pronounced in countries, industries and workers that rely on manual labour,
but the effects spread to all sectors of the economy as they affect the productivity of the primary
sector.'7%
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EAAHNIKH AHMOKPATIA ANAPTHTEA 5TO AIAAIKTYO
YMOYPTEIO EPTAZIAZ KAl KDINQINIKQN YTIOGEZEQN
TENIKH TPAMMATEIA EPTAZIAKQN IXEZEQON Afjve,  15-06-2022
TENIKH AIEYYNZH EPTAZIAKQN ZXEZENN, YTEIAZ &
AZMAAEIAL ETHN EPFAZIA KAI ENTAZHE STHN EPFASIA N
AIEYQYNIH YTEIAL & AZDAAEIAZ ITHN EPTATIA Ap.mpuw; 56163

INMA EMIBEQPHEIHE EPTALZIAL

Tay, Afvon;: Iraslou 29 EFKYKAIOZ
Tay, Kowag: 10110 AOHNA
MAnpodopiec-EENE: TN 5 2105285182

Nt. BapPakd: 2105285183

MAnpodopiss- AYAE: T. Fouplouhifing: 2131516088

E-mail: kysepelye@ypakp.gr

NPOE: 03§ 0 Nivaikag amoSeKTdw
N. frowonodhou: 2131516040

E-mail: asfaleiaygeia@vpakp.ar

@épa: NpoAndm g 8 N 5 Twv

Tnv mepiobo ou BEpoug hapfdvel yipe 1Bualtepn Karamdvnon Twy Epyalopsvwy nou obeiteta ot
ouvEpYELD LETEWPOAOYIKGY Tmpaydviwy Tou EfwiEplkol mepBdMAovios Afkel mupauéTpuww
HupoKAaTO; Tou EOWTEPIKOD EpyROLKDD XGIPOU, OWUBTWKFAC Epyamiag Km MEOOTOTEUTIOD
pouyiopol. H 6patnpiétwe twy kutd ténoug unnpeotiy Enbedbprong Aodarewas kaw Yyelag oty
Epyacia tou ZEME v nepiofio autd npénel va emxevipdverst o mpoAnmukods eAéyxous
EQuPHOYS HATPWN TIOU TTaREGOUY aTN Hellion TG DEp LS KaTanévang T epyaiopévav. Apsan
55 auTAnOKplan MPEMEL VoL UIPKEL OTIC DOSLG GXETIKGY A
SUMMOYIKUNY TOUS opéwy

Ot napandv ENeyXOUTPENEL Vel £lva EVTaTIKO] 08 AAUS TOUS EpYOIEKAGG XIPOUG GTIOU avapEvETa
&1 B UndpEst HEVaAUTERN BEppk VNN, TPOMENTLOY KETA TIE MEPIGEOUC TOU EETYYEMETEN
amé T EM.Y. 1) EmupdTion auuBrkdy katoun, MpotepaidTnTa npéne! va Slvetal otis umaiopueg
spyasies (my of owoSopds, ofitkd kaL dhka TERUIKE Epya) ka1 aui epyasies of oreyacpévoug
R0 B Abyus TG BEANE XLV RAPAYY (3w BBIKAOUDY ArOREL VT e h o Bcpyu
raTanévnon and upnkeq T 8e e Beppétnra {ry. oe
xutipue, petekhoupyiss, Projnavies ThaETIKON, poyelpEia Ka) ket LG OTIC YEpUVENTES
epyasics (1. peTadapd REPELY AVILKEIMEVLY, OLCBOMIKGN UMKOV).

Ked Toug EAEYNOUC, 0L ERYOBBTES TRSTLEL Vel EVIHEPUINOVTQL Yiet TIC EMUTIIGELS ST UyEia (Bepyue]
egavthnom, Bepporhngia K.6.) Mow eykupowoUY 0t uPMAES BEPUOKPGIES ket 0L GUVBTKES KedouNT
i Ty i kau Ty aodaRae wy epyalppévoy — BICITEP EKENLY TIOU QVTIKOUY OF OPASES
uinhol kvbivou. H évtafn Twy EDV\:L(Dpszv aug nopandve opdes Ba yiveraw ane v lepd
Epyagiag Tng emsipneng ke, énou Sev n letpod Epyaaiac, ue wrpik
PeBeiwon nou Ba npookopife: o 5106 o EpyatbpEvos.
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LS e G it ies e e WBGT Temperature degrees (°C) abovie the minimum value for action
based on work intensity
Work (minutes) | Break (minutes) | Mild intensity I:’:::::?tt; High intensity | Very high intensity
Up to 60 Upto O 0 0 * *
" 45 at least 15 0.4 0.8 0 *
" 30 " 30 1.0 1.9 1.2 0
Complete stoppage of work >1.5 >3.1 >2.9 >1.9

*> no WBGT values are provided for continuous or almost continuous high and very high intensity work. In these cases,
an accurate assessment of heat stress by core body temperature measurements of workers during their work is required.
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