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Abstract in Slovene

Uvod: Podnebne spremembe in vedno vi§je temperature bodo poslabsale pogoje na delovnem
mestu za veé milijard delavcev. Stevilne prestiZne organizacije, vkljuéno s Svetovno
zdravstveno organizacijo (WHO), so pred kratkim sproZile pobudo, katere cilj je identificirati
najboljse razpoloZljive prakse ter poiskati reSitev za ublaZitev vro€inskega stresa na delovnem
mestu. Ceprav je to nedvomno korak v pravo smer, trenutno ne obstaja e nobena $tudija, ki bi
preucila dolgoro¢ni vpliv toplotnih valov na psihofizi¢ni napor, ki ga delavci izkusijo med in
po izpostavitvi vro€inskemu stresu na delovnem mestu.

Namen raziskave: Pri¢ujoca §tudija bo preucila ucinke vrocinskega vala na psihofizi¢ni
napor, ki so mu delavci izpostavljeni med in po vro¢inskem valu. Cilj raziskave je izboljSanje
zdravstvenega stanja delavcev ter ohranitev delovne zmogljivosti in produktivnosti, kljub
predvideni poviSani pogostosti vro¢inskih valov, ki bodo nastali kot posledica podnebnih
sprememb.

Metode: Studija bo potekala v Olimpijskem $portnem centru Planica (Ratede, Slovenija), v
njej pa bo sodelovalo 10 zdravih moskih preiskovancev. Celotna §tudija bo trajala 10 dni,
razdeljena pa bo na 4 dele: spoznavni dan, 3 dni pred vro¢inskim valom, 3 dni simuliranega
vro¢inskega vala ter 3 dni po vro¢inskem valu. Prvi dan bodo preiskovanci prispeli v Planico,
se namestili po sobah ter se seznanili z opremo. Okolje tri dni pred in tri dni po simuliranem
vro¢inskem valu bo termonevtralno (18,7 do 23,9 °C), v treh dneh simuliranega vro¢inskega
vala pa bodo preiskovanci izpostavljeni povisanemu vro¢inskemu stresu (26,0 do 34,7 °C).
Preiskovanci bodo vsak dan opravili simulirano osemumo delovno izmeno (dve uri
nizkointenzivnega dela in $e Sest ur simuliranega dela na ra¢unalniku). Temu bo sledil
osemurni pocitek ter osemurni spanec. Preiskovanci bodo ¢ez dan opravili veé razliénih
kognitivnih, fizi¢nih, fizioloskih in delovnih testov. Sprememba telesne sestave in
hidracijskega stanja bo ocenjena na podlagi antropometri¢nih meritev ter vzorca krvi, ki bodo
opravljeni pred in po $tudiji. Psiholoski parametri bodo ocenjeni veckrat na dan z uporabo
subjektivnih lestvic.
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Background

Currently, nearly one-third of the world's population is regularly exposed to climate conditions
that exceed human thermoregulatory capacity leading to major increases in morbidity and
mortality(/-3). Even if aggressive heat mitigation measures are adopted, one-half of the world's
population will be exposed to such conditions by 2100 (/) and a number of studies report that
the resulting occupational heat strain (OH-strain) will directly threaten workers’ health, with
corollary negative impacts on productivity, poverty, and socio-economic inequality (4-7). The
OH-strain refers to physiological consequences of occupational heat stress (OH-stress) and it
massively influences the ability to live healthy and productive lives, as nearly one million “work
life years” will be lost by 2030 due to occupational heat stroke fatalities, and 70 million “work
life years” will be lost due to reduced labour productivity (8, 9). Although these figures might
seem extreme, it is beyond any doubt that occupational fatalities are more likely to occur during
work under high OH-stress (/0). For this reason, warning systems for high heat stress have been
recently piloted in some countries (/ /), but they are designed for the general population without
taking into account for interindividual differences and the metabolic demands required in
occupational settings. This, of course, is of great importance since recent studies identified that
people who perform manual tasks are characterized by different susceptibility to heat stress

(12), and this may lead to increased cardiovascular and respiratory mortality (/3).

Considering that climate change will aggravate the workplace conditions for billions of
workers (7), initiatives to mitigate OH-strain have been recently launched by, among others,
the World Health Organization (/4), the World Meteorological Association, and the European

Commission (www.heat-shield.eu) (/5) aiming to develop solutions and identify the best

practices available. Although, this is undoubtedly a step in the right direction, there are no
studies investigating the impact of heat waves on the psychophysical strain experienced by
workers during and after their exposure to OH-stress. Therefore, the current study will
examine the effects of a heat-wave on the psychophysical strain experienced by workers
during and after their exposure to a heat wave, aiming to improve their health and to preserve
their labor capacity and productivity despite the projected climate-change-induced increased

frequency of heat waves.
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Methods

Participants

The study involves monitoring ten healthy individuals during a ten-day experiment (Fig 1). The
criteria for participation in the study will be, (i) subjectively healthy, (ii) blood pressure within
normal range, (iii) not being pregnant, (iv) not using beta blockers, diuretics or prescribed
medicine against musculoskeletal disorders or anxiety/depression, (v) being acclimatized in
temperate environment. Prior to their participation in the study, all volunteers will be tested for
Covid-19 if they meet the governmental criteria for testing (see attached questionnaire at the
end of this section). Thereafter, written informed consent will be obtained from all volunteers

after detailed explanation of all the procedures involved.

y

Familiarization

Rest: 18./°C Rest: 18./°C Rest: 18./°C
Work: 23.9°C Work: 23.9°C  Work: 23.9°C

Rest: 26.0°C Rest: 26.0°C Rest: 26.0°C
Work: 34.7°C Work: 347°C Worlk: 347°C

Rest: 18.7°C Rest: 18.7°C Rest: 18.7°C
Work: 23.9°C Work: 23.5°C Work: 73.9°C

Figure 1 | Timeline of our protocol. Day 1 (green) represents the familiarization day, days 2-4 and 8-10 (blue)
correspond to the pre- and post- heat-wave period, respectively. Days 5-7 (red) represent the simulated heat-wave
period. The heat-stress is expressed as ambient temperature in degrees Celsius.
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Procedures

All participants will be monitored on a 24h basis at the Olympic Sport Center of Planica. The
experiment is consisting of a familiarization day followed by three more periods (pre-, during-
, and post- heat-wave) of three days each (Fig. 1). Specifically, pre- and post- heat wave
workplace environment will be thermoneutral (average temperature: ~21.3 °C), while during
heat-wave the volunteers will be exposed to elevated heat stress (average temperature: ~30.3
°C). The aforementioned environmental conditions simulate the heat wave of 2003 in Paris,
which is similar to the heat stress experienced by Slovene workers during a heat-wave (/6). It
is important to note that, our findings (using historical data obtained from
www.wunderground.com) indicate that the environmental temperature for the aforementioned
Paris heat-wave varied considerably throughout the day. Therefore, our experiments will be

characterized by a two-level heat stress during each day as presented in Figure 3.
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Figure 2| Air temperature during the Paris heat-wave in 2003 (similar to the heat-stress experience by Slovene
workers during a heat-wave).
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Figure 3 | Air temperature during the experiment. Red and blue lines together with the accompanied shaded areas
correspond to the actual air temperatures observed during and pre/post the heat wave of 2003 in Paris,
respectively. Black dashed lines represent the air temperature that we are going to use in our experiment during
the cool (23:00 — 10:00) and hot (11:00 — 22:00) hours of the day.

During the 10-day study, subjects will be confined at the Olympic Sport Centre Planica
(Ratece). During their 10-day confinement, all participants will undergo a simulated eight-hour
work-shift on a daily basis followed by eight hours rest and eight more for sleep. Specifically,
they will follow a strict protocol consisting of different cognitive, physical, and labor
performance test as described in “Data collection™ section. Furthermore, pre- and post- study
anthropometric measurements including height, mass, waist-to-hip ratio, and body composition
assessment will be conducted using a stadiometer, a scale, a tape measure, and a DXA scanner
with double x-rays level, respectively. Blood samples will be collected three times (at baseline
and pre- post- heat-wave) to examine your hydration status. For the same reason, urine samples
will be collected on a daily basis. Sleep quality and overall psychological status will be assessed
using St. Mary’s Hospital (SMH) sleep questionnaire(/7), as well as the Profile of Mood States
questionnaire(/8) and the Positive and Negative Activation Schedule(/9), respectively. No
restrictions will be placed on water/food consumption or any other kind of work- or non-work-

related behavior.
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Data Collection

All measurements involved in the current study are described below in alphabetical order. A
time schedule of all the daily measuremnts involved in the study is shown below (Fig. 4).

Figure 4 | Schedule of all daily measurements involved in the study. Green, black, orange,
and grey colors on the top of the graph represent sleep, meals (breakfast, lunch, and dinner),
work, and free time, respectively. Light green and red colors correspond to the physiological
and cognitive/labor data, respectively.

—- Free Time
R FS P N B P R o EREmE
Blood Pressure .
Core Temperature . ..-...-..-..... ....
e o A o N I p S
Skin Temperature .=.-==............-...

Sleep Quality

Subjective Scales
Divided Attention
Memory Test
Reaction Time
Vigilance Test
HEE EEE

Productivity assessment (SALT)

Step session (3 METs) .
Orthostatlc tolerance .
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Physiological and Subjective Data

P1. Blood pressure:
Blood pressure will be assessed using an automatic sphygmomanometer at baseline and every

8 hours throughout the day.

P2. Core temperature:
Core temperature throughout the day will be recorded using ingestible telemetric capsules
(BodyCap, Caen, France). Core body temperature is considered to be an accurate reflection of

the thermal state of an individual and it is associated with numerus behavioral and physiological

functions.(20, 21)

P3. Heart rate and heart rate variability:

To assess the cardiovascular strain experienced by the participants throughout each day, heart
rate will be monitored continuously using wireless heart rate monitors (Polar Team?2, Polar
Electro Oy, Kempele, Finland), which will also store the measured values. Heart rate is an
indicator of the overall cardiovascular strain and it fluctuates considerably during exposure to
different climatic conditions (22). The measurements of heart rate will be used to derive indices
(high frequency and low frequency components) of heart rate variability. These will provide

an index of the sympatho-vagal balance of activity (23).

P4. Skin temperature.
Skin temperature from multiple sites (chest, arm, thigh, leg, forearm, and finger) will be
measured using wireless thermistors (iButtons type DS1921H, Maxim/Dallas Semiconductor

Corp., USA) and will be expressed as mean skin temperature according to Ramanathan

[mean skin temperature = 0.3(chest + arm) + 0.2(thigh + leg)].(24) Mean skin temperature
will be assessed because it is a widely accepted measure representing the environmental
stress experienced by humans in various environments. Previous studies found significant
associations between changes in human mean skin temperature and the parameters of

cognitive performance(25) and productivity.(26)

P5. Sleep quality assessment:

Sleep quality during sleep will be assessed using the non-invasive ZEO headband which was
previously found to produce acceptable sleep scoring for stage REM, light and deep sleep.(27)
Also, a photo of each participant will be taken prior to waking up every morning.

P6. Subjective scales:
Subjective thermal comfort (1 =comfortable; 5 = extremely uncomfortable), thermal sensation
(-3 = cold; +3 = hot),(28) and perceived exertion (6 = no exertion at all; 20 = maximal

exertion)(29) and every hour throughout the day.
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Cognitive and Labour Performance Data

Familiarization for all tests will be undertaken prior to the experiments. During these
familiarizations as well as during the data collection, volunteers will be isolated in a room with
no external visual and/or acoustic stimuli. Furthermore, individual headphones will be provided
to the volunteers to ensure receiving the same acoustic stimuli throughout the experiments.
Screen brightness and sound volume will be remained constant throughout the experiments.
The same sequence of cognitive performance tests (1%: reaction time in acoustic stimuli; 2°%:
reaction time in visual stimuli; 37: memory test; 4™: divided attention; and 5™: vigilance) will
be followed throughout the experiments. Approximately 20 min will be required to complete
all the cognitive tests. These tests will be repeated at baseline and every four hours throughout

the day.

C1. Divided Attention.
This is a well-known test described in the Test for Attentional Performance(30) that has been

well-accepted in the literature.(3/) To run the test, we are going to use a computer software
(freely available at www.famelab.gr/research/downloads/). In brief, this task involves both
auditory and visual stimuli in parallel. During the test a number of visual stimuli (crosses)
appear in a random configuration in a 4X4 matrix. At the same time, volunteers hear high- and
low-pitch beeps in a random order. The aim is to touch the screen of a tablet computer as fast
as possible when crosses form a square and, at the same time, two high- or low-pitch beeps are

emitted twice in a row.

C2. Memory Test:
This test will be conducted using a computer software (freely available at

www.famelab.gr/research/downloads/) to perform Sternberg’s Memory Test.(32) In this well-
known test, volunteers had to observe carefully a random sequence of one to six digits (ranging
from 0 to 9) in white font and displayed for 1.2 seconds each. Following a 2-sec delay, a random
digit (from the numbers that were previously presented) in yellow font will be presented.
Participants will have to indicate whether the yellow digit was part of the sequence of numbers
presented or not by pressing the “yes” or “no” buttons on the screen of a tablet computer as fast

as possible. Each test includes a total of 24 trials.
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C3. Reaction Time:
This is a computer software (freely available at www.famelab.gr/research/downloads/) to assess

reaction time. Participants will be requested to place their finger on the screen of a tablet
computer and to remove it as fast as possible after receiving a visual (i.e., screen turning from

black to yellow) or acoustic (i.e., a loud beep will be heard) stimulus.

C4. Simulated Assembly Line Task (SALT):
Previous studies identified that heat stress plays an important catalytic role on labour effort(26)

and productivity(33). Although those findings are of major importance, there is no published
information regarding the effects of OH-stress on the collaboration between different workers
performing manual labor in the heat. For this reason, our volunteers will undergo a simulated
assembly line task (SALT) for six hours during every day of the experiment. This is a modified
test of an older computer-driven test published in 1992 which presents volunteers with images
of electronic circuit boards that pass across a video monitor as objects might travel on an
assembly line conveyor belt (Fig. 5).(34) In brief, this task involves performing quality control
inspections on each circuit board in order to identify and discard faulty ‘products’ (by clicking
“discard”) or repair certain types of defective boards (by pressing the right click). Subjects will

be trained for a minimum of five hours during two separate sessions prior to inclusion into the

study.

Figure 5 | Graphical illustration of the simulated assembly line task.
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CS5. Step Session:

Stepping at a rate of 12 steps per minute on a 20cm-stepper (2.8 METs)(35) will be utilized to
simulate “manual or unskilled labor, light effort” according to the compendium of physical
activities (code: 11475).(36) Two sessions of one hour each will be performed during the
moming (09:00) and afternoon (14:00) work sessions throughout the experiment.

CS. Vigilance Test:
This is a well-known vigilance test described in the Test for Attentional Performance(30) that

has been well-accepted in the literature.(37) To run the test, we are going to use a computer
software (freely available at www.famelab.gr/research/downloads/). In brief; this task involves
two squares arranged. vertically. A pattern jumps from one square to the other. Sometimes the
pattern repeats in the same square. When this happens, volunteers are instructed to touch the

screen of a tablet computer as fast as possible. The total duration of this test was set to six

minutes.
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VPRASALNIK O ZDRAVSTVENEM STANJU

Institut Jozef Stefan

Odsek za avtomatiko, biokibernetiko in robotiko
Jamova cesta 39,

1000 Ljubljana

Informacije o preiskovancu:

Ime in priimek: Telefon:
Datum rojstva: Starost: Email:
Datum: Tlak v mirovanju:

Prosimo preberite!

Zdravstveni vprasalnik je namenjen odkrivanju dejavnikov, ki ogrozajo zdravje in zagotavljanju
vamosti pri izvedbi poskusov. Zato vas prosimo, da pozorno preberete vprasanja in obkrozite ustrezne
odgovore.

1. Kako bi opisali svojo trenutno telesno pripravljenost?

Zelo nepripravljen / Pripravljen / Zelo pripravljen
2. Ali se redno ukvarjate z vadbo? Da/Ne

Ce da, prosimo navedite s kakino?

Lahka vadba: sréni utrip malo hitrejsi kot ponavadi, med vadbo lahko normalno govorite
(hoja, raztezanje, pospravljanje, vrtnarjenje itd.)

Srednje zahtevna vadba: sr¢ni utrip je visji kot ponavadi, med vadbo lahko govorite (hitra
hoja, aerobika, po€asno plavanje, vadba za mo¢ itd.)

Zahtevna vadba: sr¢ni utrip je zelo povisan, med vadbo ne morete govoriti ali pa je govor
prekinjen zaradi pospeSenega dihanja (tek, tennis, koSarka, kolesarjenje itd.)

3. Kako pogosto se ukvarjate z vadbo? ...........c..c........

4. Kako pogosto se ukvarjate z maksimalno vadbo?

Nikoli / V¢asih / Pogosto

5. Kako bi opisali svojo trenutno telesno tezo?
Prenizka / Idealna / Rahko prekomema / Zelo prekomema

6. Ali ste redni kadilec/ka? Da/Ne Ce da, koliko cigaret na dan? ......

7. Ali ste ob¢asni kadilec/ka? Da/ Ne Ce da, koliko cigaret na teden?
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8. Ali ste bivsi kadilec/ka? Da/Ne Ce da, kdaj ste prenehali? ..............
9. Ali jemljete (obcasno ali redno) Se kaksne druge psihoaktivne snovi? Da/Ne

10. Ali pijete alkohol? Da/Ne

Ce da, ali: pijete le obCasno? Da/Ne
pijete vsak dan? Da/Ne

11. Ste bili v zadnjih 6. mesecih kdaj pri zdravniku? Da/Ne
Ce da, vam je predpisal kakine omejitve pri vadbi ali prehrani? .....................

12. Ste v zadnjih dveh tednih imeli prehlad, gripo ali katerokoli drugo obolenje z zamaSeno nosno
votlino? Da/Ne

Ce da, prosimo navedite ve& podrobnosti: ..............coeeerveeveerrereesrererssensseeennne
13. Ali trenutno jemljete katerokoli zdravilo? Da/Ne
Ce da, katero?....................

14. Ali imate kaksne alergije? Da/Ne
Ce da, prosimo napisite Katere? ...........oo.ocveerverveeceeerveesseesessenssesssesseeessesesens

15. Ste se ze kdaj morali odpovedati vadbi/$portu zaradi problemov z zdravjem? Da/Ne
Ce da, prosimo Napidite ZaKaJ? .............ewervrverreeerseerereseeseeessesseessessssssssessenees

16. Se med vadbo utrudite hitreje kot osebe vase starosti Da/Ne

17. Ste kdaj imeli kak$no od naslednjih bolezni?

Astma Da/Ne
Kroni¢na obstruktivna bolezen pljué Da/Ne
Diabetes Da/ Ne
Visok krvni tlak (hipertenzija) Da/Ne
Kakr$nakoli oblika tezav s srcem Da/Ne
Visok holesterol Da/Ne
Epilepsija Da/Ne
Omedlevica/vrtoglavica Da/Ne

Ce ste na katerega od zgoraj navedenih vpraanj odgovorili z »da«, prosimo navedite veé
podrobnosti, da lahko dolo¢imo, Ee je varno, da sodelujete v raziskavi.

........................................................................................................................................

Ce ste za astmo odgovorili z »da«, prosimo navedite, ée so vam v zadnjih 4 letih bila
predpisana kaks$na zdravila, kako se imenujejo, kako pogosto jih jemljete ter kdaj jih
nazadnje vzeli?

18. Vam je zdravnik kdaj povedal, da imate Sum na srcu?
Da/Ne
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Ce da, prosimo navedite ve€ podrobnosti: ......ccccceevueeeeeeecriesieesiiecireeneeseenenee

19. Vam je zdravnik kdaj povedal, da imate sr¢no aritmijo?
Da/Ne

Ce da, prosimo navedite ve€ podrobnosti: ...........ccccevuecrriesiencenenicnieninieseeneeneene

20. Ali imate zgodovino tezav s srcem?
Da/Ne

Ce da, prosimo navedite ve€ podrobnosti: .........cccceceererernieseniiereensienenesieennne

21. Ste imeli v zadnjem mesecu hudo virusno okuzbo (npr. mononukleoza, miokarditis)?
Da/Ne

Ce da, prosimo navedite ve¢ podrobnosti: ..........cccceereeennenne.

22. Ali vam je zdravnik kdaj povedal, da imate anemijo?
Da/Ne

Ce DA, prosimo navedite ve& podrobnosSti: ..........c..rveeeerreeeeeeressssessessseseensnnes

23. Vam je zdravnik kdaj povedal, da imate revmati¢no vroc¢ino?
Da/Ne

Ce DA, prosimo navedite ve& podrobnosti: .............coeeueevereeeeecesersessriessnnesnens

24. Ste kdaj zboleli za katero izmed naslednjih bolezni?

Vrodinska kap, sonéarica Da/Ne
Bolezen ali poskodba zaradi mraza (ozebline) Da/Ne
Slaba prekrvavitev (vkljuéno z Raynaudovo boleznijo) Da/Ne
Periferna nevropatija Da/Ne

Ce ste na katerega od zgoraj navedenih vpraanj odgovorili z »da«, prosimo navedite kdaj se
je pripetilo, kaj je bil razlog, da se je pripetilo ter kakSne so bile posledice?

25. Prosimo, navedite, ¢e ste kdaj bili zadrzani v bolni$nici ¢ez no¢ (kdaj, kako dolgo, zakaj, kdaj
ste popolnoma ozdravili):

26. Imate Se kak$no drugo zgodovino bolezni o kateri vas Se nismo vprasali?
Da/Ne

Ce da, prosimo navedite ve€ podrobnosti: .........cccceeeeeererenrriiriereneenenerenecans

27. Ali imate trenutno poSkodovan kaksen sklep, miSico ali hrbet?
Ce da, prosimo navedite ve& podrobnosti: ...........c.eveeeeeeeecreerresrrsesnreecesesssnnes
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28. Ste v zadnjem mesecu morali prekiniti s kak§no od aktivnosti zaradi slabega pocutja ali
poskodbe?
Ce da, prosimo navedite ve& pOdrobNOSHE: ............cc.ovververucresieesreseeeeseseseesnennes

29. So v vasi druZini prisotne bolezni srca in oZilja (npr. nepric¢akovan sréni zastoj)?
Da/Ne

Ce da, prosimo navedite ve¢ podrobnosti (kako so povezani z vami, starost, kaj se je
NATEAILO: ..ttt sttt et

30. Ali je kateri izmed vasih druZinskih ¢lanov mlajsi od 50 let:

Umrl hiwo in nepri¢akovano? Da/ Ne
Se zdravil zaradi ponavljajoce se omedlevice/vrtoglavice? Da/Ne
Imel nepojasnene in nepri¢akovane napade? Da/Ne
Se je nepojasnjeno in nepri¢akovano utopil? Da/Ne
Imel nepojasnjeno prometno nesreco? Da/Ne
Imel presaditev srca? Da/Ne
Imel vstavljen defibrilator ali sréni spodbujevalnik? Da/Ne
Se je zdravil zaradi neregularnega srénega utripa? Da/Ne
Imel operacijo srca? Da/Ne

Ce ste na katerega od zgornje navedenih vprasanj odgovorili z »da«, prosimo navedite kako je
ta oseba povezana z vami, kaj se jim je pripetilo ter koliko so bili stari, ko se je pripetilo?

.......................................................................................................

31. Ste kdaj utrpeli katerega izmed naslednjih bolezenskih znakov:

Zadihanost in bolecine v prsnem koSu v mirovanju Da/Ne
Bolecine v prsnem koSu med vadbo Da/Ne
Nepricakovana zadihanost med naporom Da/Ne

Omotica med naporom Da/Ne
Kolaps med vadbo Da/Ne
Palpitacija (nepojasnjeno pospeseno bitje srca) Da/Ne

Ce ste na katerega od zgornje navedenih vprasanj odgovorili z »da«, prosim navedite ve&
POAIODNOSEI: ....cveeiieiiiinit ittt ettt ettt e

32. Ali ste darovalec krvi? Da/Ne
Ce DA, ste darovali kri v zadnjem tednu: .............ccoeeeeeuecuernnnen.

33. Samo za Zenske (za sodelovanje pri raziskavah, ki vkljuCujejo hipoksijo, vrodinski stres ter

naporno vadbo)

Prosimo, navedite, ¢e ste mogoce noseci: Nisem noseca / Nisem prepricana / Noseca

34. Ali menite, da vro¢ino dobro prenasate?
Da/Ne

Ce NE, prosimo navedite ve& podrobnosti: .............cc..evveeeeeereereressenssersnssensens.
35. Ali ste bili v obdobju zadnjih 3 mesecev izpostavljeni dolgotrajnejsi (> 5 dni) hujsi vro€ini (>
30 °C)?
Da/Ne
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Ce NE, prosimo navedite ve& podrobnosti: ................oeweeeveeereerrsesseresseesessenn.

36. Ali ste v zivljenju zaradi vro€ine kdaj obcutili simptome kot so nepri¢akovana izérpanost,
slabost, glavobol, vrtoglavica, omedlevica, bruhanje, krci?
Da/Ne

Ce DA, prosimo navedite ve& podrobnosti: ..............cocevveeeeeeererrereesreeseenssssnsnn.

37. Ali menite, da obstajajo Se kaksni drugi razlogi, o katerih vas nismo vprasali, ki bi vam
prepredili uspe$no sodelovanje v raziskavi?
Da/Ne

Ce DA, prosimo navedite ve€ podrobnosti: .........cccererererirrieieenreneeeeeeese s

38. Natanéno sem prebral vprasanja v zdravstvenem vpra$alniku in podal resni¢ne odgovore.

Da/Ne

Kontakt za nujne primere

)00 <L QOdnos:

...................................................................................................................................................................

TelefOnSKa StEVILKA: ..coeeieieieeeieeeee et e e e et e e e e e e e e e eeneearaeeeens

Ime preiskovanca: Datum: Podpis preiskovanca:

Ime preiskovalca: Datum: Podpis preiskovalca:
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VPRASALNIK ZA PREVERJANJE ZDRAVSTVENEGA STANJA SODELUJOCIH V RAZISKAVI
»Uc¢inkovitost osebnih strategij hlajenja med vroéinskimi valovi« (vsa vprasanja se nanasajo tudi
na obdobje preteklih 14 dni):

Ime in priimek preiskovanca:

Datum:

| VPRASANJE DA | NE

' Imate povisano telesno temperaturo (nad 37,5° C)?

Ali ste prehlajeni?

Ali kasljate?

Vas boli v grlu, Zrelu?

' Imate spremenjen okus ali vonj?

' Imate ob&utek tezkega dihanja ali stiskanja v prsnem kosu?
Imate bole€ine v misicah?

Imate prebavne tezave (drisko ali bruhanje)?

Ima kdo drug doma ali v sluzbi takSne tezave?

Ste imeli morda pozitiven bris na Covid-19?

Ste bili v stiku s COVID-19 potrjenim bolnikom (oboleli svojci,

sostanovalci, sodelavci, sosolci, sopotniki...)?

[

e =y el e B B S R S A

= Ol

* V kolikor ste na katerokoli vprasanje odgovorili pozitivho, v raziskavi Zal NE morete
sodelovati.

S podpisom potrjujem resni¢nost vseh navedb:



6. Informacija o denarnem nadomestilu osebam v raziskavi.

Osebe, ki bodo sodelovali v raziskavi, bodo nastanjeni v Olimpijskem $porinem centru
Planica 10 dni, oziroma 240 ur. V tem ¢asu bodo izvajali teste vsak dan. Za sodelovanje v

raziskavi bodo dobili € 270.

7. Prikaz stroS$kov raziskave, absolutni znesek na vkljueno osebo in odstotni delezZi za
posamezne namene.

Predvideni stroski raziskav so prikazani v tabeli spodaj

‘ Preiskovanci € 2700

Nastanitev preiskovancev v Olimpijskem Sportnem | € 5000
centru Planica

8. Informacija o denarnem ali kak§nem druga¢nem nadomestilu raziskovalcem v raziskavi.

Raziskovalci so stalno zaposleni na Institutu JoZef Stefan in ne bodo dobili denarno ali kaksno
drugo nadomestili za delo na tem projektu.

9. Opis skrbi za varnost in koristi v raziskavo vkljucenih oseb.

Preiskovanci bodo stalno (24/7) pod nadzoromo, predvsem med simuliranim vroCinskim
valom. Osnovne meriteve njihovega zdravstvenega stanja bodo opravlejen zjturaj in vsaki 6
do 8 ur. Med 10-d poskusom bodo vedno (24/7) pristona ekipa raziskovalcev , ki bo tudi
nadzorovala varmost in zdravstveno stanje preiskovancev.



Lead Investigator: Dr Leonidas [oannou

E-mail: ioannouLG@gmail.com

Study title: Effect of heat-wave on workers’ health and productivity

We would like to invite you to take part in our research study. Please read this form carefully.
If you consent to take part, as a participant, in this study led by dr. Leonidas Ioannou then please
sign the consent form. If you have any query, or are unsure or uncertain about anything, then
you should not sign until your problem has been resolved and you are completely happy to
volunteer. Additionally, you must not have any medical conditions which are exacerbated by

exercise.

Background and purpose of the study?

The current study will examine the effects of a heat-wave on the psychophysical strain
experienced by workers, aiming to improve their health and to preserve their labor capacity and

productivity.
Outline of the study methodology

On arrival to the laboratory you should be familiarized with the equipment and the protocol,
with time taken to inform you of the procedures required during the study. During this time,
you will be asked to fill out a health history questionnaire and your resting blood pressure will
be assessed. Thereafter, you will be transferred to the Olympic Sport Center of Planica where
the study will take place.

The experiment is consisting of a familiarization day followed by three more periods (pre-,
during-, and post- heat-wave) of three days each (Fig. 1). Specifically, pre- and post- heat wave
environment will be thermoneutral (average temperature during the day: ~21.3 °C), while
during heat-wave you will be exposed to elevated heat stress (average temperature during the
day: ~30.3 °C), simulating an actual heat-wave occurred in Paris in 2003. During your stay in
Planica you will participate in a simulated assembly line 8-hour work-shift on a daily basis.
This assembly line test is consisted of two hours of very low intensity exercise (stepping at a
rate of 12 steps per minute on a 20cm-stepper) and six hours of computer-based tasks. This task
involves performing quality control inspections on circuit boards in order to identify and discard
faulty ‘products’ (by clicking “discard”) or repair certain types of defective boards (by pressing
the right click) (Fig. 3). All measurements involved in the study will take place at the same time
of the day throughout the experimental protocol. During the study accommodation and food
will be provided by the research team.
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Familiarization

O™ O™

Rest: 18./C Rest: 18./°C Rest: 18./°C
Work: 239°C  Work: 23.9°C  Work: 23.9°C

O™ O™Y

Rest: 26.0°C Rest: 26.0°C Rest: 26.3°C
Work: 34.7°C Work: 347°C Worlk; 34.7°C

O™O™O

Rest: 18.7°C Rest: 18.7°C Rest: 18.7°C
Worle: 23.9°C Work: 23.5°C Work: 73.9°C

Figure 1 | Timeline of the protocol. Day 1 (green) represents the familiarization day, days 2-4 and 8-10 (blue)
correspond to the pre- and post- heat-wave period, respectively. Days 5-7 (red) represent the simulated heat-
wave period.

Free Time

Blood Pressure

Core Temperature
Heart Rate/Variability
Skin Temperature
Sleep Quality
Subjective Scales
Divided Attention
Memory Test
Reaction Time
Vigilance Test
Productivity assessment (SALT)
Step session (3 METs)

Orthostatic tolerance

Figure 2| Schedule of all daily measurements involved in the study. Light green and red colors correspond to
the physiological and cognitive/labor data, respectively.
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Figure 3 | Graphical illustration of the simulated assembly line task.

Why have I been invited?

Males aged 18 years and older are sought for this study. As a volunteer you should be well and
be used to this level of exercise. You should also be free from any injury or illness that might
interfere with, or be exacerbated by, participation in maximal tests. Participants that are hypo-
or hypertensive will be excluded from participation. If you are unsure whether you are fit
enough to participate in this study, then you may wish to undertake a medical review prior to
volunteering for such activities. Please ask the present investigators if this is the case.

What measurements will be taken (or data collected)?

Baseline measurements — Your height, body mass, body composition, and maximal oxygen
uptake will be assessed. Dual x-ray absorptiometry shall be used for the assessment of body
composition at our facilities in the Olympic Sports Centre Planica on a separate day. Maximal
oxygen uptake will be assessed using a graded incremental treadmill running test during which
the treadmill speed will be increased by 0.5 km/h every 60 seconds. The treadmill gradient will
remain at 1% throughout the exercise test with the aim of eliciting volitional exhaustion in ~8
to 12 minutes. 5 to 10 minutes after the initial test is completed you will complete a 2 minute
warm-up followed immediately by a run to exhaustion at a treadmill speed 0.5 km/h faster than
the final speed achieved during the initial incremental test, in order to verify if a ‘true’ maximum
rate of oxygen uptake was achieved in the first test. Throughout each exercise test you will
breathe through an oronasal facemask for the measurement of expired gases. You will be
required to wear a heart rate monitor around your chest to measure your heart rate throughout
the test. You will also be required to wear an oronasal face mask whilst in the environmental
chamber. This will allow the assessment of breathing variables; including the volume and
composition of air you expire. You will be familiarized with the treadmill and online gas
analysis system prior undertaking any of the data collections.

Measurements throughout the experiment — Blood samples will be collected three times (at
baseline and pre- post- heat-wave) to examine your hydration status. For the same reason, urine
samples will be collected on a daily basis. Sleep quality and overall psychological status will
be assessed using St. Mary’s Hospital sleep questionnaire, as well as the Profile of Mood States



questionnaire and the Positive and Negative Activation Schedule, respectively. A list with all
the measurements involved in the current experiment can be found below.

1.

2.

Blood pressure: Blood pressure will be assessed using an automatic
sphygmomanometer five times per day.
Core temperature: Core temperature throughout the day will be recorded using

ingestible telemetric capsules.

Heart rate/variability: Heart rate and heart rate variability will be collected using
wireless heart rate monitors

Skin temperature: Skin temperature from multiple sites (chest, arm, thigh, leg,
forearm, and finger) will be measured using wireless thermistors.

Sleep quality assessment: Sleep quality during sleep will be assessed using the
non-invasive ZEO headband. Also, a photo of each participant will be taken prior to
waking up every morning.

Subjective scales: Subjective thermal comfort, thermal sensation, and perceived
exertion will be used as indicators to describe.

Divided Attention: This is a computer software. In brief, this task involves both auditory
and visual stimuli in parallel. During the test a number of visual stimuli (crosses) appear
in a random configuration in a 4X4 matrix. At the same time, volunteers hear high- and
low-pitch beeps in a random order. The aim is to touch the screen of a tablet computer
as fast as possible when crosses form a square and, at the same time, two high- or low-
pitch beeps are emitted twice in a row.

Memory Test: This test will be conducted using a computer software to perform
Sternberg’s Memory Test. In this test, you will have to observe carefully a random
sequence of one to six digits (ranging from 0 to 9) in white font and displayed for 1.2
seconds each. Following a 2-sec delay, a random digit (from the numbers that were
previously presented) in yellow font will be presented. You will have to indicate
whether the yellow digit was part of the sequence of numbers presented or not by
pressing the “yes” or “no” buttons on the screen of a tablet computer as fast as possible.
Each test includes a total of 24 trials.

Reaction Time: This is a computer software to assess reaction time. You will be
requested to place their finger on the screen of a tablet computer and to remove it as fast
as possible after receiving a visual (i.e., screen turning from black to yellow) or acoustic
(i.e., a loud beep will be heard) stimulus.

10. Simulated Assembly Line Task: In brief, this task involves performing quality control

inspections on each circuit board in order to identify and discard faulty ‘products’ (by
clicking “discard™) or repair certain types of defective boards (by pressing the right
click).

11. Step Session: Stepping at a rate of 12 steps per minute on a 20cm-stepper will be utilized

to simulate “manual or unskilled labor, light effort” Two sessions of one hour each will
be performed during the morning and afternoon work sessions throughout the
experiment (see Fig. 2).

12. Vigilance Test: To run the test, we are going to use a computer software. In brief, this

task involves two squares arranged vertically. A pattern jumps from one square to the
other. Sometimes the pattern repeats in the same square. When this happens, you have



to touch the screen of a tablet computer as fast as possible. The total duration of this test

is set to six minutes.

13. Orthostatic tolerance test. This test will measure the response of your heart rate to
maintain blood pressure during a change in posture. Following 10 minutes of supine
rest, you will be passively tilted to a 60° head-up position for 10 minutes. During this
time, we will continuously measure heart rate and blood pressure. The experiment will
be terminated, in the event of any signs of pre-syncope (i.e. should we observe any signs
that might indicate a risk of fainting, you will be immediately returned to the supine

position.

Do I have to take part?

No, taking part in this research is entirely voluntary. It is up to you to decide if you want to
volunteer for the study. We will describe the study in this information sheet. If you agree to
take part, we will then ask you to sign the attached consent form.

Expenses and payments

For the two visits — maximal oxygen uptake test & familiarization protocol + body
composition assessment in Planica — you will be paid a total of 30 € net (15 € each visit). This
amount will then be added to the 240 € payment for the 10-day experiment in Planica.
Therefore, the payment you will receive for the whole study will be 270 € net.

Anything else I will have to do?

In the 24 hours prior to the maximal oxygen uptake testing you must:

e Not consume alcohol

e Maintain your habitual diet including caffeine consumption. In the two hours prior to
each visit please do not consume any caffeine. Examples of caffeinated products to
avoid are tea, coffee, carbonated drinks and chocolate.

e Ensure you attend the test in a fed hydrated state, which allows you to exercise at a
vigorous intensity in hot ambient conditions. Do not eat immediately prior to the
testing sessions.

Not complete any strenuous exercise.
Not expose yourself to high ambient temperatures

What are the possible disadvantages and risks of taking part?
The study protocol includes elements which you may find hard and may make you tired.

What will happen if I do not want to carry on with the study?

As a volunteer you can stop any test at any time or withdraw from the study at any time before
finishing all experiments, without giving a reason if you do not wish to. If you do withdraw
from a study after some data has been collected, you will be asked if you are content for the
data collected thus far to be retained and included in the study. If you prefer, the data collected
can be destroyed and not included in the study. Once the experiment has been completed, and
the data analyzed, it will not be possible for you to withdraw your data from the study.

What if there is a problem?

If you have a query, concern, or complaint about any aspect of this study, in the first instance
you should contact the Lead Investigator (LI) if appropriate. If there is a complaint, please
contact the Supervisor with details of the complaint. The contact details for the LI are detailed

on the first page.



Will my taking part in the study be kept confidential?

The raw data, which identifies you, will be kept securely by the Lead Investigator. Any
documents containing your personal information will be password protected and all other
documents will use a participant identification code in order to keep your results anonymous.

The data, when made anonymous, may be presented to others at scientific meetings, or
published as a project report, academic dissertation or scientific paper or book. It could also be
made available to any sponsor of the research. Anonymous data, which does not identify you,
may be used in future research studies approved by an Appropriate Research Ethics Committee.

The raw data, which would identify you, will not be passed to anyone outside the study team
without your express written permission. The exception to this will be any regulatory authority
who may have the legal right to access the data for the purposes of conducting an investigation
in exceptional cases.

The raw data will be retained for up to 30 years. When it is no longer required, the data will be
disposed of securely (e.g. electronic media and paper records / images) destroyed.

Thank you

Thank you for taking time to read this information sheet and for considering volunteering for
this experiment. If you do volunteer for this experiment your consent will be sought on the
following page. You will then be given a copy of this information sheet and your signed
consent form, for you to keep.



Lead Investigator: Dr Leonidas G. loannou

E-mail: ioannouLG@gmail.com

Study Title: Effect of heat-wave on worker’s health and productivity.
Please state any criteria that must be met before participating

e Male participants between older than 18 years of age will be able to volunteer to take part in
this study.

e Participants must healthy as determined by health history questionnaire.
Participants must be familiar with exercise of a maximal nature.
Participants must have a resting diastolic blood pressure of >60 to <90 mmHg and a resting
systolic blood pressure of >90 to <150 mmHg.

Please initial each box if content

1. I confirm that I have read and understood the information sheet for the above
taught laboratory/research project and that I have had the opportunity to consider
the information, ask questions and that these have been answered satisfactorily.

2. confirm that I am well and free from injury and am capable of undertaking the
activities described in the information sheet.

3. T understand that my participation is voluntary and that I am free to
withdraw at any time without giving any reason without my legal rights being

affected.

4. I agree to take part in this taught laboratory/research project.

Name of Participant: Date: Signature:

Name of Witness: Date: Signature:



1. Izjava predlagatelja ali odgovorne osebe

Institut Jozef Stefan
Odsek za avtomatiko, biokibernetiko in robotiko

Jamova cesta 39

1000 Ljubljana

Spodaj podpisani prof. dr. Igor B. Mekjavié, izjavljam:

e da se dokumenti poslani v elektronski obliki ne razlikujejo od tistih v papirni
obliki in da pri sebi hranim dokumente z lastnoro¢nimi originalnimi podpisi;

e daso prevedeni dokumenti identi¢ni originalu;
e dajamcim za strokovno pravilnost vloZenih besedil;

e da so ustrezne pristojbine placane v skladu z Uredbo o pristojbinah Komisije
Republike Slovenije za medicinsko etiko (Uradni list RS, §t. 48/18).

Ljubljana, 25.8.2020

4; r.lbor B. Mekjavié



2. Izjava predlagatelja

Institut JoZef Stefan
Odsek za avtomatiko, biokibernetiko in robotiko

Jamova cesta 39

1000 Ljubljana

Spodaj podpisana prof. dr. Igor. B Mekjavié, in izr. dr. Leonidas Ioannou izjavljava, da se osebe
v raziskavo ne bo vkljucevalo s pritiskom ali neprimernim napeljevanjem. Prav tako izjavljava,
da bomo upostevali nacela Helsinske deklaracije, Oviedske konvencije ter slovenskega
Kodeksa zdravniske etike o biomedicinskih raziskavah na ¢loveku.

Ljubljana, 26.8. 2020

Prof, dyg .
//’7 -

dr. Léohidas G. Ioannou



3. Izjava vodstva

Institut Jozef Stefan

Jamova cesta 39

1000 Lijubljana

Spodaj podpisani direktor Instituta JoZef Stefan prof. dr. Jadran Lenarci¢ potrjujem, da
dovoljujem raziskavo in da ne ustanova ne raziskovalci niso v nasprotju interesov. Prav tako
potrjujem, da je na ustanovi poskrbljeno za strokovnost dela in vamost oseb v raziskavi ter da
so raziskovalci, vkljuceni v raziskavo, usposobljeni za delo v zvezi z raziskavo.

Ljubljana,26.8.2020

Prof. drf& J { . riéenaréié

Direktor



4. Izjava strokovnega predstojnika

Institut Jozef Stefan

Odsek za avtomatiko, biokibernetiko in robotiko

Jamova cesta 39

1000 Ljubljana

Spodaj podpisani predstojnik oddelka za Avtomatiko, biokibernetiko in robotiko na Institutu
JozZefa Stefana prof. dr. Ale§ Ude izjavljam:

da je na ustanovi poskrbljeno za strokovnost dela in varnost oseb v raziskavi;
da so raziskovalci, vkljuéeni v raziskavo, usposobljeni za delo v zvezi z raziskavo;

da so zmoZni pravocasno prepoznati morebitne zaplete, ki bi lahko ogrozali
zdravje ali Zivljenje oseb v raziskavi in da so zmozZni pravilno ukrepati;

da bom nadziral raziskovalce, da bodo upostevali nacela Helsinske deklaracije o
biomedicinskih raziskavah na ¢loveku, dolo¢ila Konvencije Sveta Evrope o
varovanju ¢lovekovih pravic in dostojanstva ¢loveskega bitja v zvezi z uporabo
biologije in medicine (Oviedske konvencije in protokolov k nje;j);

in slovenskega Kodeksa zdravniske etike.

Ljubljana,25.8.2020

Prof. dr Ale§ U

vodja Odscka za avtomatiko,
A biokibernetiko in robotiko



17. Objava rezultatov in morebitnih ¢lankov.

Data management

The collected data will be kept for a maximum of five years after the usage and/or publication
of the results. Apart from all technical considerations for confidentiality and privacy, the user’s
right for protection of personal data is supported by the principle of autonomy, which implies
that the user explicitly “owns” the personal data and manages any interactions on them. In case
of withdrawal from the study, the participants have the right to have their data destroyed. At all
stages of data collection, we will treat the collected data with respect to personal data
confidentiality as applied by each participant’s countries National Laws and the EU legislation.
Collected data at all stages, will be treated with respect to person anonymity, and will be
discharged after the project is completed. Moreover, particular attention will be given to avoid

the unnecessary collection and use of personal data.
The participants are bound to:

e Ensure the person anonymity, when possible, in any collection of personal data.

e Safeguard confidentiality through appropriate technological mechanisms (e.g. data
encryption in all transmissions of personal data)

e Retain the exclusive right to have access to one’s personal data

e Provide the participants with the opportunity to withdraw from any procedure if for any
reason one feels uncomfortable with it

e Forbid secondary use of the collected data by individuals or organizations not involved
in the project

e At the completion of the study, offer the study volunteers with a summary consisting of

their own results, group values, and overall summary interpretation.
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