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Content of the presentation

SINTEF ST4 Human capacity and impact of cold weather
Authors: @ystein Wiggen, Solveig Ose, Silje Kaspersen, Stine Skaufel Kilskar, Irene
Weerg, Jakob H. Hansen og Hilde Feerevik

e Subreport 1: Results from a questionnaire survey about offshore work in the
Barents Sea

e Subreport 2: Human capacity and the impact of working in the north — Laboratory
testing of cognitive performance in cold

STAMI ST14 Impact of Cold Exposure (ongoing studies)
Project managers: Fred Haugen (ICE 1) & Stein Knardahl (ICE 2)

* |ICE 1 Methodologies and health mechanisms

* |ICE 2 Health and safety aspect of working in the arctic region
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ST4 - Menneskelig yteevne ved arbeid i
nordomradene
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238 Results fronthe questionnairesurveyaboutoffshorework
In the Barents Sea

@ SINTEF

The questionnaire survey «The Shift Work Project» was

carried out autumn 2016 in the Norwegian petroleum sector
Delrapport 1

Additional questions to those with experience from work in

the Barents Sea during the last five years Resultater fra sparreundersokelse
. . . knyttet til offshorearbeid i Barentshavet
Total 1,949 responseS’ Of WhICh 349 Wlth experlence from Menrve:kelisneo_.'nevacv:miniromorr'&aene Ardeidzpakke 1 - Kvantitativ
kartiegging
the Barents Sea e
Hilde Fasrevik, Solveig Ozborg Oze, Silje Kasperzen, Stne Skaufel Kilskar og irene Waerp
n=1949 I
Nordsjgen 1834 94 1314 67 =
S.lNTEf Teln:lo'i og samfunn
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Cause of impairment due to
work outdoors in cold weather

74 % of the respondents have experience from outdoor work in the Barents Sea.
51 % of these felt that the functioning is reduced as a result of working outdoors
in the cold.

The highest number reporting that cold hands and cold feet is the main problem.
It is not clear what the respondents put in the term "protective equipment".

It is uncertain whether they include gloves and shoes as part of the protective
equipment, and if they include protection against wind and weather as
properties of the protective gear.

ﬁ () SINTEF
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impairment due to work in cold weather

Protective equipment does not work properly

I'm having trouble concentrating because I'm freezing

Cooled throughout the body

Uncomfortable clothing prevents me from doing the work

Cold feets

Cold hands
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are most important or the second most important cause of

00

The number of respondents who consider the different factors

120
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2018 Percentage distribution of responses on the question whether
they are getting the opportunity to warm up between work

sessions outdoors

Quite rarely Sometimes Quite often Very often or

allways
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Otherobservationdor work
executionin the Barents Sea

* 9 % experience that they do not have proper and available equipment
for snow and ice removal

* 12 % experience that outdoor areas are not adapted to weather
conditions.

* 15 % experience that they do not have enough time and capacity to
roll between indoor and outdoor work.

e 24 % experience that they do not have adequate training to handle
cold exposure

* 30 % experience that management does not actively engage in cold
problems.

() SINTEF
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Human capacity and the impact of working in the o Sk
north — Laboratory testing of cognitive

Delrapport 2
Hypot hesis: Menneskelig yteevne i nordomradene
Cognitive performance, measured as reaction time and . A =

Jaikob HEnDOrE Hanzen, Hilde Faeravik og Systein Wigzen

short-term memory, is reduced to a greater extent by
natural daytime rhythm compared with exposure to
low ambient temperatures.

SINTEF Teknologi og samfunn
Helzeinnovazjon
2048-02-15
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Method

11 male test person each exposed to the four scenarios

Night work Night work

6 hours +23 °C 6 hours -2 °C Day  Night
08:00/00:00 Cognitive test and subjective score

08:30/00:30 Treadmill (6 min, 4 km/h)
09:00-01:00 Subijective score

09:30/01:30 Treadmill (6 min, 4 km/h)
10:00/02:00 Cognitive test and subjective score
10:30/02:30 Treadmill (6 min, 4 km/h)
11:00/03:00 Subjective score

11:30/03:30 Treadmill (6 min, 4 km/h)

Day work Day work
6 hours +23 °C 6 hours -2 °C

12:00/04:00 Cognitive test, cortisol test and subjective score
12:30/04:30 Treadmill (6 min, 4 km/h)

13:00/05:00 Subjective score

13:30/05:30 Treadmill (6 min, 4 km/h)

14:00/06:00 Cognitive test and subjective score

Bilde 1. Testsituasjon pa natta (kL 03:22) i -2 °C.
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Body core temperature
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* Night at 23 °C the temperature drops
from 37.5°Cto 36.4 °C

* Night at -2 °C the temperature drops from
37.3°Cto 36.1°C.

* Day at 23 °C, the temperature a change
from 37.1 °Cto 36.9 °C (stable
temperature).

e Day at -2 cold, °C the temperature drops
from 36.8 °Cto0 36.3 °C

* The repeated work periods during the test
did not significantly affect core
temperature.
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Temperatur AC)
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Average skin temperature

The skin temperature shows a clear effect of ambient
34 temperature, where the average skin temperature was
1-1.5 ° C lower in cold.

. ‘ T At night, both core and skin temperatures are higher at
T ad * 3 the start of the trial, compared with the day.

N Natt -2
‘ nat2s When we compare day and night at the same ambient

----- pag-2  temperature (Day-2 with Night-2), there is no difference
----- Dag23  jn skin temperature seen throughout exposure.

It is mainly the extremities and exposed skin that
becomes cold and the core temperature is affected to a
significantly lower extent by low ambient temperatures.

00:00/ 01:00/ 02:00/ 03:00/ 04:00/ 05:00/ 06:00/

08:00 09:00 10:00 11:00 12:00 13:00 14:00
Tid (tt:mm)
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Cognitive performance - Short time memory and Reaction time

Short timememory Reactiontime
* There were no significant * There was no significant effect of
differences between either either ambient temperature or

time of day on how reaction time
changed during the experiments.

* When comparing the average of all
four tests on Day -2 with Night -2, a
significant effect was observed

ambient temperature or day or
night for short-term memory

* The reaction time was about 10-15
ms worse in the night compared to
the day in -2 °C

‘ () SINTEF
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Conclusion

The effect of daily rhythm and ambient temperature has

no effect on short-term memory using adequate winter
clothing.

An effect of daily rhythm was found on reaction time,
with reduced performance at night compared with day at
-2 °C. This daily effect was not observed at 23 °C.

The combination of cold and night work can therefore
lead to increased risk of reduced reaction time.
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STAMI ST14 Impact of Cold Exposure
(ongoing studies)

* ICE 1 Methodologies and health mechanisms

* |CE 2 Health and safety aspect of working in the
arctic region
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Impact of Cold Exposure (ICE 1):
Methodologies and health mechanisms

Establish cold exposure methodologies for future use in field studies:
 Measure body temperature using mobile sensors and data loggers in human
volunteer participants under controlled conditions in a climate chamber
« Examine cognitive function using field applicable interfaces
« Explore neuro-physiological responses to cold exposure

Use experimental models to uncover novel health aspects related to
cold exposure:
« Establish relevant cold exposure- and behavior models
* Uncover cellular changes following cold exposures affecting gene expression and
Interaction with the immune/nervous systems
* Investigate possible biomarkers relevant for health under cold exposure

® STAMI

STATENS
ARBEIDSMILJ@INSTITUTT
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Impact of Cold Exposure (ICE 2): Health
and safety aspect of working in the arctic

region = |
To develop a questionnaire instrument for assessing work factors

related to working in the northern areas (arctic region):
To assess challenges from climate, long distance from bases and supply units, limited
SAR, possible time pressures (seasonal activities), lack of infrastructure, etc:

Effects of exposures to cold combined with night work:
Experimental (laboratory-based) methods.
Field studies of night shift workers.

Effects of working on offshore facilities in northern areas on health:
Survey methods.
Temperature exposures (core temp, surface temp, heart rate, etc).
Health data.

ST/AMI
@ 2 A

ARBEIDSMILJ@INSTITUTT
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Thank youl
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