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Two processes, S & C, that rule our lives

=W Document
kss (self-rated sleepinss) 16.7.2008

Process S
T
S+C ‘
process C |
|

ol e

— N W B ® -] 0 WD




Prevalence of severe sleepiness in train drivers @i)
and traffic controllers (Tco) in various shifts

Morning shift
Tdr 8%4 20% | 8%
Tco6%|  15% | 4%
Day shift
Tdr 3% | 4% | 1%
Tco  3%| 11% [ 6%
Evening shift
Tdr 0% | 6% | 4%
Tco 0%| 506 | 2%
Night shift
Tdr 6% |  49%  |37%
Tco 3%| 50% | 33%
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Harma ym., Journal of Sleep Research, 2002, 11, 1451




A train driver

- uses more fuel

- does more heavy
breaks

- adjusts throttel less

while sleepy.

Reference: Dorrian et al.
Journal of Sleep Research,
2007, 16, 1-11.
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Predictors of fatal occupational accidents

Predictors Relative risk; 95 % CI

WS 2.30; 1.56-3.38
Difficulties in sleeping 1.89; 1.22-2.94
Other than daywork 1.63; 1.09-2.45

Other (non-significant) factors in the model:
age, work nature (physical, mental), work pace,
weekly working hours, physical strain of work

Akerstedt et al., J Sleep Res 2002, 11, 69-71




Are some of us more fit to a 24 h society than ot
- Individual differences in response to sustained vka&fulne
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Van Dongen, Chronobiology, International, 2006, 231139-1147
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How to take care of S & C in work life




1 Assesment of fatigue-related risks at work

2 Indentification of fatigue-inducing factors
a) night work b) overtime c) long working hours d) quick shift change-
overs d) monotonous work e) sleep disturbances f) healtrebaviour f)
other factors

3 Countermeasures for fatigue at work
a) development of working hours and their evaluation interms of
alertness
b) fatigue management training
b) recommendations for an optimal sleep-wake rhythm
C) instructions for the occurrence of severe sleepiness\aork
e) control over compliance with working hour regulations
f) medical check-ups to identify sleep and alertness praéms

4 Monitoring of the use and effectiveness of the seledteountermeasures




Ergonomic guidelines for shift schedules

Main characteristics to be evaluated

- length of a shift (< 10 h)

- number of consecutive night shifts / early morningshifts (<3)

- length of the recovery period between two successighifts (> 9 h)
- number of days off between two successive spellsahiifts (>1)

- regularity (the more regular, the better)
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Driving times:

- daily driving time <=9 h

- driving time per week <= 56 h

- driving time per 2 weeks <= 90 h

Rest periods:
- 45 min break following 4.5 h driving

Daily and weekly rest periods:
- within each period of 24 h >= 11 h rest period
- within each week >= 45 h rest period




Sleep-wake rhythm

A short nap break (30-50 min) improves vigilancéhe end of a night shifj
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Sallinen et al., Journal of Sleep Research, 1998,240-247




Environmental stimulation

Monotonous work is as fatiguing as one night partial sleep I@s
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Sallinen et al., Journal of Sleep Research, 2004




Stimulants used to improve
perfomance during sleep los:
- caffeine

- amphetamine

- methylphenidate
- pemoline
- modafinil

Bonnet et al. Sleep, 2005, 28 1163-1187.Dinges DF. Pilot Test of Fatigue Management Technologie
http://www.fmcsa.dot.gov/facts-research/researchktirology/
conference/rt-forum-2005-ppt10.pdf
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Take home message

The most promising fatigue countermeasure is having
a fatigue management strategy in place. This consssof, for example,
- ergonomic shift schedules
- optimal sleep-wake rhythm
- avoidance of monotony at work
- sensible use of fatigue management technology

- Identification and treatment of excessive fatigue






Subjective sleeiness on night shifts

Often/
always

experimental group control group
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Reference: Harma et al. Int J Psychophysiology 2006%70-79




Normal sleep (8 h of sleep)  Sleep deprivation (2 h of sleep
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Sallinen et al. Chronobiology International, 2008, 25279-296



Disturbed circadian rhythm may have multiple effe

Reference: Pearson HNature, 2006 443, 261-263; Tuker et al. Science 2005, 30843-1045




"...there is increasing
concern that such devices
(of unproved reliability)
may encourage sleepy
drivers simply to take

further risks and continue
to drive, thinking that the
device will alert them when
the situation becomes
particularly dangerous."

Horne & Rayner, Occup
Environ Med 1999;56:289-294

Reference: Dinges DF. Pilot Test of Fatigue Managemérgchnologies.
http://www.fmcsa.dot.gov/facts-research/researchkieology/
conference/rt-forum-2005-ppt10.pdf




"Use of stimulants...
should be regarded
as an occasional

stop-gap measure
against temporarily
Inadequate sleep on
a voluntary basis
when other
alternatives are

not feasible"

Stimulants used to improve
perfomance during sleep los:
- caffeine

- amphetamine

- methylphenidate
- pemoline

- modafinil

Bonnet et al. Sleep, 2005, 28, 1163-1187.




