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Welcome from the Convener 

We welcome you to Uluru for the 23rd International Symposium on Shift Work and Working Time.  

Voyages Resort offers delegates a sense of clarity that only comes with distance, both geographic and 

cultural. Located at the gateway to the World Heritage-listed Uluru-Kata Tjuta National Park, in 

Australia's Northern Territory. Uluru is a spiritual centre for many Australian Aborigines – the world’s 

oldest, continuous indigenous culture. Uluru provides an opportunity to consider human culture from a 

60,000 year perspective and to marvel at the sustainability of their culture and tradition. 

By contrast, our modern developed economies are far from sustainable and the idea of continuing our 

current practices for another 50,000 years is well-nigh impossible. Shift work as a cultural condition 

has existed only 200-300 years in developed nations, and is far from sustainable. The organisation of 

working time, including night work, shift work, and irregular and long working hours is a matter of 

significant community concern. A vast body of published literature spanning six decades clearly shows 

the short and long term effects it can have on the health, safety and wellbeing of workers and their 

families, as well as to the public. This is largely a result of the imbalance between working time and 

workers’ biological and social requirements. Recognition of the impact of working time related issues 

compels the urgent and ongoing worldwide struggle to improve work schedules and to minimise harm. 

The symposium will feature internationally distinguished speakers supported by a host of well-known 

national and local speakers. We warmly welcome you to the symposium at Uluru and hope you will 

enjoy our stimulating and enlightening program, at this stunning location, far from the madding crowd. 

Prof Drew Dawson 

Chair, WTS 2017, Australia 

 

 

Organising Committees 
 

The Symposium is organised within the 
framework of the Working Time Society and the 
Scientific Committee on Shiftwork and Working 
Time of the International Commission on 
Occupational Health (ICOH). 

The 23rd International Symposium on Shiftwork 
and Working Time will be organised by Drew 
Dawson (Chair), Appleton Institute, CQUniversity 
Australia. 
  

Host Organisations 

Appleton Institute, CQUniversity Australia 

Local Organisation 

Drew Dawson (Chair), Greg Roach, Charli 
Sargent, Anastasi Kosmadopoulos, Jessica 
Paterson, Raymond Matthews, Grace Vincent 

Scientific Committee 

Drew Dawson, Greg Roach, Charli Sargent, 
Jessica Paterson, Raymond Matthews, Anastasi 
Kosmadopoulos, Grace Vincent, Siobhan Banks, 
David Darwent, Sarah Jay, Michele Lastella, 
Georgina Heath, Cassie Hilditch, Amy Reynolds, 
Stephanie Centofanti, Christopher Bean 

 

WTS Board 

Frida Fischer (President) 
Anna Arlinghaus (Treasurer) 
Stephen Popkin (Secretary) 
 
Directors 
Claudia Moreno 
Imelda Wong 
Sampsa Puttonen 
Greg Roach 
Masaya Takahashi 
Arne Lowden 
Thomas Kantermann 
Hans van Dongen 
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General Information 
 

Venue & Accommodation 
Ayers Rock Resort 
Sails in the Desert Hotel +61 8 8957 7888 
Desert Gardens Hotel +61 8 8957 7714 
Emu Walk Apartments +61 8 8957 7799 
Outback Pioneer Hotel & Lodge +61 8 8957 7605 
Ayers Rock Campground +61 8 8957 7001 

 
Uluru Meeting Place 
The Plenary and Concurrent sessions will be held 
in the Wanari Room. Catering and Poster Display 
will be in Tjungu 1 that opens out onto a grassed 
area. 
 

Registration desk 
The registration desk will be situated in the Pre 
Function Foyer of the Tjungu Ballroom. It will be 
open for check-in and on-site registration from 
Monday 19th June from 1300. 

 
Name badges 
Name badges will be provided at the Registration 
Desk. Admission to all sessions, morning and 
afternoon teas, lunches, the Welcome Reception 
and dinners is by name badge/ticket only.  

Need help? 
For assistance or further information during the 
Conference, please go to the Registration Desk.  

 
Speaker preparation 
Speakers are asked to meet with the AV support 
person in the room of your presentation at least 2 
hours before their session to upload their 
presentations. Please visit the Registration Desk 
if you have any questions. A technician will be 
available in the session room to assist.  

 
Delegate List 
A delegate list has been included at the back of 
this Handbook. Note that some delegates have 
withheld permission to publish their details, in 
accordance with the Privacy Act. 
 

Social Media 
If you wish to promote presentations, sessions or 
activities at the symposium on social media, our 
Twitter handle is @WorkTimeSociety, and we are 
using the “hashtag” #WTS2017. 

 
Getting around 
While all hotels and facilities are within easy 
walking distance, delegates can easily explore 
the Resort using the free shuttle bus. The bus 
circulates the Resort complex daily between 
10.30am and 6.00pm, and 6.30pm to 12.30am. It 
departs each bus stop approximately every 20 
minutes. 

Airport transfer 
Complimentary return coach transfers from Ayers 
Rock Airport to Ayers Rock Resort meet every 
scheduled flight. The return transfer collects 
delegates from their hotel approximately two 
hours prior to flight departure please check with 
your concierge the day before departure.  

 
Dining at the Ayer Rock Resort 
Morning tea, lunch, afternoon tea and dinner are 
included in the full registration and will be catered 
in Tjungu 1 at the Uluru Meeting Place, except for 
the Conference Dinner. 

You may also wish to eat at one of Ayers Rock 
Resort's 15 restaurants, cafes, bars and outlets, 
which are united by a single passion - to 
transform Australia's finest meats, seafood and 
produce into inspired culinary creations.  
From the quiet genius of the perfect Australian 
burger to the unbridled creativity of fine dining 
masterpieces inspired by native ingredients, there 
is a style or budget to suit. Groups can enjoy 
exclusive use of most key restaurants. 

https://www.ulurumeetingplace.com.au/accommo
dation/restaurants-bars/ 

Leisure and tours 
Visitor guides and maps are available in Chinese, 
Japanese, French, German, Italian and Spanish, 
and can be found at the Parks 
Australia website. Check out their visitor guide 
app. It contains all the information you'll need for 
your visit. You'll find audio tours, maps, 
itineraries, walks, wildlife information, opening 
hours and more. A must have for your visit. 

 
Mobile phones 
As a courtesy to fellow delegates and speakers, 
please ensure your mobile phone is switched off 
or on silent during all sessions. 
 

Mobile and Internet Coverage 

There is FREE internet access available at Ayers 
Rock Resort. However, there is very limited 
mobile and internet coverage within the park. If 
you want to download material to your smart 
phone to use in the park we suggest you do so at 
the resort prior to entry.  
 

Park Passes 

Anyone wishing to enter the national park 
requires a permit. Permits can be obtained 
through your hotel reception. 

tel:89577888
tel:89577714
tel:89577799
tel:89577605
tel:89577001
http://www.parksaustralia.gov.au/uluru/plan/maps-apps-info.html
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Social Program 
 

Monday – Welcome Reception 

Date: Monday 19th June 

Time: 1800-2000   
Venue: Poolside BBQ   
Included in Full and Accompanying Person 
Registration.  
Extra tickets: $100 per ticket 

Come and enjoy the Welcome Reception to be 
held on the Monday night where you will have the 
opportunity to catch up with friends, make new 
acquaintances, plan your leisure time while 
enjoying local produce and refreshments. 
 
 

Tuesday – Dinner Buffet 
 
Date: Tuesday 20th June 2017   
Time: 1830–2030   
Venue: Tjungu 1   
Included in Full and Accompanying Person 
Registration.  
Extra tickets: $100 per ticket 
 
 

Wednesday – Local Activity 
 

Date: Wednesday 21st June 2017  
Time: 1630–1800 

Venue: Town Square Lawns  
Included in Full and Accompanying Person 
Registration. 
Extra tickets: $100 per ticket 

Make your own way from Uluru Meeting Place to 
Town Square Lawns. 
Delegates will spend some time meeting Anangu 
artists and experience an introduction to 
Dot painting, Traditional Tool Demonstration and 
Bush Medicine. 
 
 

Wednesday – Dinner Buffet and  
Quiz Night 
 
Date: Wednesday 21st June 2017   
Time: 1900–  
Venue: Tjungu 1   
Included in Full and Accompanying Person 
Registration.  
Extra tickets: $100 per ticket 
 

Thursday – Conference Dinner 

“Sounds of Silence” 

Date: Thursday 22nd June 2017   
Bus pickup from accommodation: 1650 
Return bus departs: 2100 
After party, Tjungu 1: 2130 
Included in Full and Accompanying Registration.  
Extra tickets: AU$200 per ticket 

Your Sounds of Silence experience will begin with 
canapés and chilled sparkling wine served on a 
viewing platform overlooking the Uluru-Kata Tjuta 
National Park. As the sun sets and darkness falls, 
listen to the sound of a didgeridoo and join your 
table of fellow travellers for an unforgettable dining 
experience. Our attentive staff will keep your glass 
full with a quality selection of Australian wine and 
beer while first course is served. As the night sky 
twinkles to life, help yourself to a bush tucker 
inspired buffet that incorporates native bush 
ingredients. Settle back and listen to our resident 
star talker decode the southern night sky. Locate 
the Southern Cross, the signs of the zodiac, the 
Milky Way, as well as planets and galaxies that are 
visible due to the exceptional clarity of the 
atmosphere. 
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Program overview 

  

Tuesday Wednesday Thursday

20-Jun 21-Jun 22-Jun

8:45 Registration 8:45

9:00 Opening 9:00

9:15 9:15

9:30 Wanari1 Wanari2 Tjala 9:30

9:45 Room: Wanari 2 Room: Wanari 2 Room: Wanari 2 9:45

10:00 10:00

10:15 10:15

10:30 10:30

10:45 Wanari1 Wanari2 10:45

11:00 11:00

11:15 Room: Wanari 2 Room: Wanari 2 Room: Wanari 2 11:15

11:30 11:30

11:45 11:45

12:00 12:00

12:15 Room: Wanari 2 Room: Wanari 2 Room: Wanari 2 12:15

12:30 12:30

12:45 12:45

13:00 13:00

13:15 13:15

13:30 13:30

13:45 13:45

14:00 14:00

14:15 14:15

14:30 Room: Wanari 2 Room: Wanari 2 Room: Wanari 2 14:30

14:45 14:45

15:00 15:00

15:15 15:15

15:30 15:30

15:45 Room: Tjungu 2 15:45

16:00 Room: Wanari 2 Room: Wanari 2 16:00

16:15 16:15

16:30 Wanari 1 Wanari 2 16:30

16:45 16:45

17:00 17:00

17:15 Room: Tjungu 2 17:15

17:30 Wanari 1 Wanari 2 17:30

17:45 Town Square Lawn 17:45

18:00 18:00

18:15 18:15

18:30 18:30

18:45 18:45

19:00 19:00

19:15 19:15

19:30 19:30

19:45 Room: Tjungu 1 19:45

20:00 20:00

20:30 20:30

21:00 Room: Tjungu 1 21:00

21:30 After Party / Disco 21:30

22:00 Room: Tjungu 1 22:00

Monday Friday

Morning Tea

19-Jun 23-Jun

Last flight to Melb departs 

12:00 pm

Airport Transfer from hotel 

2hrs before flight

Morning Tea

Registration

Welcome Reception            

(Poolside BBQ)

Afternoon Tea & Poster 

Session 2

"Social Activity"

Dinner Buffet                

(Quiz Night)

Dinner Buffet

Afternoon TeaAfternoon Tea

ECR Social

Bus Departs Your 

Accommodation at 5pm

Sounds of Silence 

Dinner

Poster Session 1

Registration Registration

Short Oral Session 1 Short Oral Session 2 Short Oral Session 3

Lunch Lunch Lunch

Morning Tea

General Assembly

Room: Wanari 2

Keynote 1:                     

Prof. Charmane 

Eastman

Keynote 2:                  

Prof. Claudia Roberta 

Moreno

Oral 1:                 

Shiftwork in Diverse 

Industries & Sectors

Oral 4:                  

Shiftwork Strategies & 

Interventions

Oral 7:                   

Rhythms, Light, & 

Chronotype

Keynote 3:                  

Prof. Diane Boivin

Last flight to Sydney departs 

~2:00 pm

Consensus 

Paper 1

Consensus 

Paper 2

Consensus 

Paper 4

Consensus 

Paper 3

Oral 5:                            

Shift Rostering & 

Fatigue Risk Modelling

Oral 3:                         

Sleep & Circadian 

Effects on Performance

Oral 6:                      

Mental Health &         

Well-being in Shiftwork

Oral 2:                 

Shiftwork - In Sickness    

& In Health

Oral 8:                       

Sleep, Fatigue & 

Alertness

Registration

Cons. 

Paper 5

Cons. 

Paper 6

Cons. 

Paper 7

Cons. 

Paper 8

Cons. 

Paper 9

Morning Tea
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Conference Program 

Monday 19 June 2017 

1330-1800 REGISTRATION 

1600-1645 Consensus Paper 1 Wanari Room 1 Consensus Paper 2  Wanari Room 2 

 Evidence-based effects of shift work on physical and mental 
health 

Presenter: Claudia RC Moreno 

Consensus Paper Discussion 2: 
Collective xenobiotic and psychosocial stressors of 
relevance to the health and wellbeing of night and shift 
workers 

Presenter: Frida Fischer 

1700-1745 Consensus Paper 3  Wanari Room 1 Consensus Paper 4  Wanari Room 2 

 Evidence-based interventions to improve circadian 
adaptation to working hours 

Presenter: Arne Lowden 

Evidence-based safety interventions to mitigate fatigue 
related to working hours 

Presenter: Imelda Wong 

1800-1945 Welcome Reception 

Poolside BBQ 

MC: Drew Dawson 

 Sponsor - Integrated Safety Support, Adam Fletcher 

 Presentation of ECR Research Excellence Awards 
 

Tuesday 20 June 2017 

0730-1700 REGISTRATION 

0900-0910 Opening WTS 2017  Wanari Room 2 

MC:  Drew Dawson, Convenor WTS 2017 

 Welcome 

  Working Time Society President, Prof Frida Fischer 

  ICOH Vice President, Dr Marilyn Fingerhut 

0910-1000 Short Oral Session 1 

Chairs: Amy Reynolds and Anastasi Kosmadopoulos 

 0910 0081 - Glucose metabolism is impacted by timing of 
food intake during simulated night shift Crystal Grant 

0915 0119 - Effect of an atypical work schedule on 
psychomotor vigilance performance of police officers  

  Diane Boivin 
0920 0080 - Night shift alters energy intake, dietary profiles 

and stress in Nurses Georgina Heath 
0925 0117 - Road Crash and Work Schedule among Bus 

and Truck Drivers in Metro Manila 
Sophia Francesca Lu 

0930 0062 - Caffeine consumption and associations with 
health in South Australian nurses and midwives  

  Stephanie Centofanti 

0935 0025 - Working Time Reporting for Germany 
Anne Marit Wohrmann 

0940 0077 - Sitting on a solution: can physical activity in 
sedentary workers improve health and alertness?
 Grace Vincent 

0945 0050 - Shift Work and Safety: Using a meta-analytic 
risk index model to predict occupational injury risk
 Dorothee Fischer 

0950 0005 - Work Time Schedule and Organizational 
Stresses in Export Processing Zones 

  Sophia Francesca Lu  

1000-1030 MORNING TEA   

1030-1130 Keynote 1 Wanari Room 2 

Circadian solutions to night shift work: Pure fantasy or feasible possibility? Prof Charmane Eastman 

1130-1230 Oral 1: Shiftwork in Diverse Industries and Sectors 

 Chairs: Jessica Paterson and Adam Fletcher 

 1130 0108 - Practical fatigue risk management in aviation  

  Alexandra Holmes 
1145 0082 - No rest for the women – a pilot study to 

understand the impact of on-call for women working 
in the emergency services in Australia Sarah Jay 

1200 0087 - Working hours among nurses in the Nordic 
countries - a comparative study using pay-roll data
 Anne Helene Garde 

1215 0128 - Individual flexible lighting at night, effects on 
alertness and melatonin Arne Lowden 

1230-1330 LUNCH   

1330-1445 Oral 2: Shiftwork – In Sickness and In Health 

 Chairs: Sampsa Puttonen and Elaine Marqueze 

 1330 0059 - Sickness absenteeism is associated with 
sleep problems independent of sleep disorders: 
Results of the 2016 Sleep Health Foundation national 
survey Amy Reynolds 

1345 0096 - Shiftwork, sleep characteristics and metabolic 
syndrome among nursing personnel 

Elaine Marqueze 

1400 0099 - Night shift-work around pregnancy and risk of 
breast cancer in daughters. A nested case-control 
study from Denmark Johnni Hansen 

1415 0055 - Shift work, chronotype and type 2 diabetes in 
the UK Biobank Celine Vetter 

1430 0073 – Readiness to perform, sprint ability, and 
reaction time following a 2-hour nap in soccer 
players Georgia Romyn  
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Tuesday 20 June 2017 – cont…. 

1445-1515 AFTERNOON TEA   

1515-1615 Oral 3: Sleep and Circadian Effects on Performance 

 Chairs: Grace Vincent and Thomas Kantermann 

 1515 0110 - Sleep Deprivation Impairs Response 
Switching in the Change Signal Task Kimberly Honn 

1530 0009 - Split Sleep-Wake Schedules are not 
Conducive to Nocturnal Neurobehavioural Function 
When Sleep is Restricted Anastasi Kosmadopoulos 

1545 0020 - Time-of-day and transit duration affect 
vigilance and performance levels of ship pilots  
 Diane Boivin 

1600 0125 - Napping on planes, trains and automobiles: 
Does the angle of recline affect the quantity of 
daytime sleep? Raymond Matthews 

1615-1745 Poster Session 1  Tjungu 2 

 P01 - 0005 - Work Time Schedule and Organizational 
Stresses in Export Processing Zones  

Sophia Francesca Lu 
P02 - 0006 - A Retrospective Analysis of Health Risk among 

Foreign-born Hair Braiders Alfreda Holloway-Beth 
P03 - 0007 - Fatigue and sleepiness: distinct perceptions 

along fixed days and night shifts Erica Lui Reinhardt 
P04 - 0024 - Permanent Night Shift in Germany  

Corinna Brauner  
P05 - 0025 – Working Time Reporting for Germany 

Anne Marit Wohrmann 
P06 - 0046 - Are shift work and long working hours 

associated with later development of dementia?  
Anne Helene Garde 

P07 - 0047 - Work schedules and time to return to work after 
long term sickness absence due to mental disorder  

Frida Fischer 
P08 - 0048 - Sleep and Safety: Advancing a meta-analytic 

risk index model to predict occupational injuries  
Dorothee Fischer 

P09 - 0050 - Shift Work and Safety: Using a meta-analytic 
risk index model to predict occupational injury risk 

Dorothee Fischer 
P10 - 0053 - Working hour arrangements and the risk of 

injuries Helena Breth Nielsen  
P11 - 0062 - Caffeine consumption and associations with 

health in South Australian nurses and midwives 
Stephanie Centofanti 

P12 - 0065 - Athletes underestimate sleep quantity during 
daytime nap opportunities Michele Lastella  

P13 - 0070 - Permanent night work - a consensus paper of 
the German language Working Time Society  

Anna Arlinghaus  
P14 - 0077 - Sitting on a solution: can physical activity in 

sedentary workers improve health and alertness? 
Grace Vincent 

P15 - 0080 - Night shift alters energy intake, dietary profiles 
and stress in Nurses Georgina Heath 

P16 - 0081 - Glucose metabolism is impacted by timing of 
food intake during simulated night shift   

Crystal Grant 

P17 – 0088 - Increased Risk For Headache, But Not Other 
Muscuoloskeletal Pain Complaints, After Night Shift 
In Nurses Dagfinn Matre 

P18 - 0090 - Analyzing personnel demand data and actual 
working hours with the Analyzer 5.0  

Johannes Gaertner 
P19 - 0101 - Work organization and sleep factors associated 

to chronic musculoskeletal symptoms in commercial 
airline pilot Elaine Marqueze 

P20 - 0106 - Strategies used by night workers to work and 
study and impact on sleep-wake cycle and night time 
sleepiness Andrea Luz 

P21 - 0109 - Meal Timing and Motivation for Eating: A Pilot 
Study in Australian Flight Attendants Siobhan Banks 

P22 - 0111 - Measuring Sleep problems and quality of life to 
patients with chronic kidney disease  

Anna Korompeli 
P23 - 0114 - Implications of shiftwork and long working 

hours on Registered Nurses' healthy behaviours  
Penny Heidke 

P24 - 0115 - Long Working Hours in Korea: Update Based 
on the 2014 Korean Working Conditions Survey  

Jungsun Park 
P25 - 0117 - Road Crash and Work Schedule among Bus 

and Truck Drivers in Metro Manila  
Sophia Francesca Lu  

P26 - 119 - Effect of an atypical work schedule on 
psychomotor vigilance performance of police officers 

Diane Boivin  
P27 - 0121 - Effects of chemical exposure to lead and 

cadmium in the sleep-wake cycle Frida Fischer 
P28 - 0123 - Permanent night workers´ sleep and 

psychosocial factors in hospital work. A comparison 
to day and shift work Kati Karhula 

P29 - 0124 - Driving when distracted and fatigued: A pilot 
study on the effect of phone and passenger 
conversations on driving performance  

Raymond Matthews 
P30 - 0127 - The FIFO Lifestyle Study Kristie-Lee Alfrey 

1830 DINNER BUFFET  Tjungu 1 

2000 ECR SOCIAL 
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Wednesday 21 June 2017 

0830-1700 REGISTRATION 

0915-1000 Short Oral Session 2  Wanari 2 

 Chairs: Grace Vincent and Raymond Matthews 

 0920 0028 - Women's Experience of working shiftwork 
while caring for children Annabel Matheson 

0925 0083 - The Role of Self-Regulation and Shift 
Schedules to Counter the Slow Violence of Shift 
Work: Notes from the Front Line Ruhi Snyder 

0930 0051 - Objective working hour characteristics and 
sleep: a prospective study of hospital employees 
using objective exposure data? Mikko Härmä 

0935 0054 - Developing exposure metrics using a 
prospective repository of work hours, sleep and 
circadian phenotypes: the Nurses Health Study 3  

  Celine Vetter 
0940 0076 - Quick returns and night shifts predict 

subjective health complaints: a prospective registry 
study Anette Harris 

0945 0091 - Ergonomic and Fair Flexibility - The Time-
Compensation Calculator 1.0 Johannes Gaertner 

0950 0027 - Objective working hour characteristics and 
work-life conflict among Finnish hospital employees 
 Kati Karhula 

0955 0078 - The YAWN (Young Adults Working Nights) 
Study: The design and evaluation of an online and 
app-based sleep intervention for young workers in 
Australia Jessica Paterson 

 

1000-1030 MORNING TEA   

1030-1130 Keynote 2  Wanari 2 

Effects of urbanization on sleep Prof Claudia RC Moreno 

1130-1230 Oral 4: Shiftwork Strategies & Interventions 

 Chairs: Raymond Matthews and Dorothee Fischer 

 1130 0071 - Longitudinal effects of a shift schedule change 
with reduced work hours on sickness absence 

  Anna Arlinghaus 
1145 0068 - Working in the Middle of the Night: What is the 

optimal number of consecutive night shifts?  
  Marie Aarrebo Jensen 

1200 0058 - Light impacts on circadian rhythms of 
Intensive Care Unit patients: preliminary results  

  Anna Korompeli 
1215 0086 - How we combine better working time 

arrangements with job content improvements: 
experiences in stress prevention programmes 

 Kazutaka Kogi 

1230-1330 LUNCH   

1330-1445 Oral 5: Shift Rostering & Fatigue Risk Modelling   Wanari 2 

 Chairs: Anna Arlinghaus and Hans van Dongen 

 1330 0067 - Roster generation in nursing: A critical 
evaluation of the International Nurse Rostering 
Competition Philip Bohle 

1345 0010 - A Wider Perspective on Reducing Fatigue 
Risk in Aviation Tomas Klemets 

1400 0044 - Applying a new physiologically-based model 
for predicting sleep and cognitive performance under 
conditions of chronic sleep restriction and circadian 
misalignment Andrew Phillips 

1415 0122 - Sleep Inertia in a Biomathematical Model of 
Fatigue Lauren Waggoner 

1430 0056 - A constraint-based approach to roster 
generation: An alternative to probabilistic methods in 
nursing Geoff Harris 

1445-1515 AFTERNOON TEA   

1515-1615 Oral 6: Mental Health & Well-being in Shiftwork 

 Chairs: Claudia RC Moreno and Jessica Paterson Wanari 2 

 1515 0060 - Evidence of Healthy Aging in Experienced 
Nurses and Midwives Stephanie Centofanti 

1530 0092 - Relationship of work schedule and working 
hour characteristics to mental health problems in 
hospital workers Sampsa Puttonen 

1545 0023 - Working Time: Interactions of length, location 
and control Corinna Brauner  

1600 0042 - Daily rest interval periods and business emails 
after work among information technology workers: a 
1-month observational study using a smart tablet 
fatigue app Tomohide Kubo 

 

1630-1800 LOCAL ACTIVITY directly following Oral 6, make your way over to the Town Square Lawn 

1900 DINNER BUFFET – ‘SNOOZA-PALOOZA’ QUIZ NIGHT  Tjungu 1 
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Thursday 22 June 2017 

0845-1700 REGISTRATION 

0915-1000 Short Oral Session 3   Wanari 2 

 Chairs: Sarah Jay and Thomas Kantermann 

 0915 0072 – Large scale self-rostering in the aviation 
industry Tomas Klemets  

0920 0004 - Effect of Work Intensification and Work 
Extensification on Women’s Health in the Globalised 
Labour Market Jinky Leilanie Lu  

0925 0084 - Insights to shiftwork dynamics from 
neurophysical modeling of sleep and circadian 
rhythms Svetlana Postnova 

0930 0057 - The impact of shiftwork on skeletal muscle 
health: a critical review Severine Lamon 

0935 0069 - Adding Human Physiology to the Airline Crew 
Scheduling Process David Karlsson 

0940 0043 - Psychomotor vigilance in shift working female 
hospital staff Dirk Pallapies 

0945 0066 - The impact of a snack versus a meal on 
driving performance during simulated nightshifts: 
preliminary results Charlotte Gupta 

0950 0003 - Extended Work Hours of Women Workers in 
Manufacturing Industries Jinky Leilanie Lu 

0955 0089 - Feasibility of prescribed routine faecal 
sampling to determine the impact of sleep loss on the 
human gut microbiota in a controlled sleep laboratory 
environment Amy Reynolds 

1000-1030 MORNING TEA 

1030-1130 Keynote 3  Wanari 2 

Challenges of atypical work schedules for circadian clocks and rhythms Prof Diane Boivin 

1130-1230 Oral 7: Rhythms, Light, and Chronotype 

 Chairs: Celine Vetter and Anastasi Kosmadopoulos 

 1130 0049 - Chronotypes in the US – influence of age and 
sex Dorothee Fischer 

1145 0113 - Shift work and artificial light exposure increase 
individual differences in chronotype, and melatonin 
onset. Claudia RC Moreno 

1200 0036 - The cortisol awakening response and cortisol 
at waking up in shift working female hospital staff with 
respect to chronotype Katarzyna Gawrych 

1215 0012 - Comparing Circadian Questionnaires with the 
Dim Light Melatonin Onset Thomas Kantermann 

1230-1330 LUNCH   

1330-1445 Oral 8: Sleep, Fatigue & Alertness 

 Chairs: Dorothee Fischer and Greg Roach 

 1330 0014 - Investigating the Course of Fatigue, 
Sleepiness and Circadian Rhythm Adjustments 
During a Two-Week Offshore Tour  

  Vanessa Riethmeister 
1345 0116 - Shift work, sleep and fatigue: a prospective 

study of hospital employees using objective exposure 
data Mikko Härmä 

1400 0118 - A field study into the sleep, alertness and 
alertness management of commercial airline pilots on 
short-haul and long-haul flights Mikael Sallinen 

1415 0045 - Change in daily rest periods and sleep 
problems among daytime employees at 1-year  
follow-up Masaya Takahashi 

1430 0041 - Naturalistic Field Study of Truck Drivers: The 
Restart Break between Duty Cycles and Its Effect on 
Sleep and Fatigue Hans Van Dongen 

 

1445-1600 AFTERNOON TEA & POSTER SESSION 2  Posters – Tjungu 2 

 P31 - 0002 - Interindividual Differences in Nocturnal 
Neurobehavioural Performance are Affected by Split-
Sleep Schedules During Severe Sleep Restriction 

Anastasi Kosmadopoulos 
P32 - 0003 - Extended Work Hours of Women Workers in 

Manufacturing Industries Jinky Leilanie Lu 
P33 - 0004 - Effect of Work Intensification and Work 

Extensification on Women’s Health in the Globalised 
Labour Market Jinky Leilanie Lu  

P34 - 0008 - A Qualitative Approach to the Impact of Shift 
Work on Eating Patterns and Diet in Experienced and 
Inexperienced Nurses. Jane Gifkins 

P35 - 0015 - Forensic experts and forensic photographers: 
perception of duration and quality of sleep and job 
recovery Frida Fischer 
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0081 

Glucose metabolism is impacted by timing of food intake during simulated night shift 

Crystal Grant1, Alison Coates2, Jillian Dorrian1, David Kennaway3, Gary Wittert3,4, Leonie Heilbronn3,4, Maja 

Pajcin5, Chris Della Vedova5, Charlotte Gupta1, Siobhan Banks1 

1Centre for Sleep Research, University of South Australia, Adelaide, SA, Australia, 2Alliance for Research in 

Exercise, Nutrition and Activity, University of South Australia, Adelaide, SA, Australia, 3Robinson Research 

Institute and Adelaide School of Medicine, University of Adelaide, Adelaide, SA, Australia, 4South Australian 

Health and Medical Research Institute, Adelaide, SA, Australia, 5School of Pharmacy and Medical Sciences, 

University of South Australia, Adelaide, SA, Australia 

Background: Night-work increases the risk for obesity and type 2 diabetes, even after controlling for lifestyle 
and environmental factors. This increased risk may in part be due to consuming meals at a time when sleep 
would be the normal physiological state. To test the hypothesis that time restricted food intake would abrogate 
the metabolic consequences of shift work, we examined the impact of either eating or not eating a meal at 
night, and redistributing kilojoules to the daytime hours, on glucose metabolism. 

Methods: Healthy males were assigned to either eating at night (n=4; age 24.5±5.4y; BMI 22.1±1.4kg/m2) or 
not eating at night (n=7; age 25.6±5.4y; BMI 22.4±1.9kg/m2). An 8h night-time sleep (PRE) was followed by 4 
consecutive nights of simulated night-work (SW1-4) (sleep opportunity 10:00h-16:00h each day), and an 8h 
night-time sleep to simulate return to dayshift (RTDS). Meal timing and composition were strictly controlled 
throughout the study with kilojoules provided to meet calculated individual needs. During simulated night-work, 
meals were consumed at 07:00h, 19:00h and 01:30h (eating at night); or at 07:00h, 09:30h, 16:10h and 
19:00h (not eating at night). Blood samples were collected at -15, 0, and 15, 30, 60, 90 and 120 minutes post-
breakfast on PRE, SW4 and RTDS. Mixed effect ANOVAs were used with fixed effects of meal timing and 
day, and their interactions, and a random effect of the subject identifier on the intercept. 

Results: Fasting glucose and insulin, were not altered by night-work or meal timing. There were significant 
effects of day and meal timing*day (both p<0.001) for glucose AUC. Increases in glucose AUC were observed 
in the eating at night condition from PRE to SW4 (27% increase, p=0.05) and PRE to RTDS (69% increase, 
p<0.001) but not in the no eating at night condition.  For Insulin AUC, there was a significant effect of day 
(p=0.007) but no interaction effect of meal timing*day (p=0.825), with insulin increasing significantly from PRE 
to RTDS in both the eating (35% increase, p=0.040) and not eating at night condition (16% increase, 
p=0.006). 

Conclusion: Not eating at night limited the detrimental metabolic effects associated with simulated night 
work. This study suggests that matching food intake to the biological clock could be an effective 
countermeasure to reduce the burden of type 2 diabetes in shift workers. 
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Effect of an atypical work schedule on psychomotor vigilance performance of police officers 

Fernando Gonzales, Philippe Boudreau, Diane B. Boivin 

Centre for Study and Treatment of Circadian Rhythms, Douglas Mental Health University Institute, 

Department of Psychiatry, McGill University, Montréal, QC, Canada 

Background: Shift work is associated with circadian and sleep-wake disturbances. Emergency services 
workers, such as police officers, have a greater risk of sleepiness, impaired vigilance, and performance during 
work time due their atypical-schedules. The aim of the present study isto follow police officers under real 
working conditions in order to address how work duration, work scheduling, and their sleep/wake cycle affect 
their psychomotor performances. 

Methods: A total of 25 municipal police officers from the province of Quebec, Canada, (17 men, 8 women) 
aged 31.3 ± 4.5 years (mean ± SD) were enrolled in a 35-day field study. Their rotating schedule comprised 9- 
or 12-hour day (0700-1600 or 0700-1900), evening (1500-2400), and night (2230-0730 or 1900-0700) shifts 
alternating with rest days. Throughout their work roster, a 5-minute Psychomotor Vigilance Task (PVT) was 
done at the beginning and end of their shifts. Only 9-h shifts were considered in the present analyses for a 
total of 5 day, 5 evening, and 5 night shifts per participant. Mean reaction time and response speed were 
analyzed using a mixed linear model with shift type and shift time as factors. 

Results: A significant main effect of shift type was observed for PVT parameters (p≤0.002), with the best 
performances occurring during the evening shifts compared to night (p≤0.003) or day shifts (p≤0.01). 
Performances significantly deteriorated from the start to the end of shifts (p≤0.025). The shift type x time 
interaction was significant for the mean response speed (p=0.016). Specifically, reaction speed was 
significantly lower at the start of a day vs. of an evening shift (p=0.005). Reaction speed tended to deteriorate 
from the start to the end of night shifts (p=0.057) and it tended to be lower at the end of night shifts compared 
to the end of evening shifts (p=0.087). 

Conclusion: Police officers presented their best performances during evening shifts and their worst ones at 
the end of night shifts at the start of day shifts. The time-of-day of lower performances coincides with the 
circadian nadir of vigilance in individuals living on a day-oriented schedule. These observations suggest the 
circadian system of police officers remains mostly adjusted to a day-oriented schedule and is a main 
contributor to their performances levels. This work has practical implications in terms of work safety as it 
identified critical times of reduced performances. 
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Night shift alters energy intake, dietary profiles and stress in nurses 

Georgina Heath, Jillian Dorrian, Alison Coates 

University of South Australia, South Australia, Australia 

Introduction: Shiftwork is associated with elevated risk of cardio-metabolic health problems.  Proposed 
mechanisms for this include schedule-induced changes in diet, mood and sleep, which are interrelated, and 
are key risk factors for cardio-metabolic disease. There have been limited studies investigating the association 
between mood, sleep and diet in shift workers and the majority of previous studies investigating the diet of 
shiftworkers have been cross sectional. The aim of this study was to investigate these factors across 
schedules in a group of hospital nurses on 8h rotating shifts over a 14 day period. 

Method: Nurses (n=52, 46 female; age: m= 40.3 ± 12.1 years) working morning, afternoon or night shift (the 
majority worked a combination of these shifts) were recruited to participate in a within and between subjects 
repeated measures design study. Food and drink consumption was recorded using food diaries for a minimum 
of three days per shift type and energy intake (kJ) and nutrient analysis completed using Foodworks nutrition 
software. Sleep duration was estimated throughout the study using actigraphy. Mood (stress, anxiety, 
depression, tiredness and happiness) was measured using visual analogue scales before and after each shift. 
A number of other work related factors (e.g. shiftwork history) and demographic factors (e.g. BMI) were 
measured using a modified version of the Standard Shiftwork Index. 

Results: Preliminary analyses revealed stress, anxiety and depression were highly correlated. Therefore, only 
stress was used in the final analyses. A path analyses was conducted using a series of linear mixed models. 
The final significant pathways (p <.05) indicated that working a night shift was associated with a higher energy 
and carbohydrate intake and a lower protein intake. When nurses worked a night shift they also reported 
higher levels of stress and, in turn, higher stress was associated with higher fat and saturated fat intake. 
Lower sleep efficiency predicted higher carbohydrate intake. 

Discussion: This is the first study to demonstrate an association between mood, sleep and diet in 
shiftworkers. Findings suggest that when nurses worked a night shift they were most likely to experience 
mood disturbance and alter their diet. As increased energy intake and poor diet are key risk factors for cardio-
metabolic disease, future studies should continue to explore mood and dietary intake across a night shift. 
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Road crash and work schedule among bus and truck drivers in Metro Manila 

Sophia Francesca Lu 

University of the Philippines Manila, College of Arts and Sciences, Manila, The Philippines 

Aim: This study looked at occupational road crashes and work schedule among truck and bus drivers in 
comparison to other drivers and motorists on the road of Metro manila which is one of the cities globally with a 
high traffic density. One of the most precarious and risky occupations is driving especially buses used for 
public transportation, and trucks for commercial activities. This is most astute in the metrolopolis. 

Methods: The study used meta-analysis of previous studies conducted, grey literature, government statistics, 
and validation through key database research in concerned national government agencies involved in road 
traffic from 2010-2015. 

Results: The study found that the in terms of the number of public utility vehicles registered in Metro Manila 
(2015), 51.27% were buses and 20.21% were trucks. Majority of the drivers worked more than 12 hours a 
day.  In terms of time and peak of accidents,  it is alarming to note that about 35% of the road crashes 
occurred from 22-23 gmt, and 30% from 23-24 gmt. Human error accounted for the overwhelming cause of 
road crashes such as drunk driving, beating the red light, sleepiness, accounting for 99.52% in 2012, 99.47% 
in 2013,  95.33% in 2014, and 97.19% in 2015. Majority of the drivers work prolonged hours on the road that 
may cause fatigue and sleepiness which are the highest risk factor to road accident based on the study. 

Conclusion: The study has shown how risky driving is as an occupation especially due to the work schedule. 
The study suggests developing better information, education and communication campaign as well as policies 
particularly on driver safety, road safety, road-sharing concepts, and considering work schedule in road safety 
among drivers which compose one of the risky occupations. 
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Caffeine consumption and associations with health in South Australian nurses and midwives 

Stephanie Centofanti1, Siobhan Banks1, Antonietta Colella2, Caroline Dingle2, Lisa Devine2, Helen Galindo2, 

Sophie Pantelios2, Gorjana Brkic2, Mary A Carskadon1, Jillian Dorrian1 
1University of South Australia, Adelaide, SA, Australia, 2SA Health, Adelaide, SA, Australia 

Background: Caffeine is a commonly used countermeasure for sleepiness, with studies showing that shift-
workers consume more caffeine than day-workers. In low-moderate doses, caffeine is an effective 
countermeasure for sleepiness and fatigue. However, excessive consumption can result in numerous negative 
side effects, including gastrointestinal symptoms, anxiety and sleep disturbance. This study investigated 
caffeine consumption habits in a group of shift-working nurses and midwives and explored the relationships 
between caffeine, health and sleep disturbance. 

Method: The Standard Shiftwork Index was completed by South Australian hospital nurses and midwives 
(n=96, f=85, age=44.3±12.6y) working forward rotating shifts. The survey included questions about caffeine 
intake, sleep disturbance, physical symptoms and the General Health Questionnaire (GHQ) to measure 
stress, anxiety and depression symptoms.  Face-to-face interviews were conducted with a sub-set of 22 
subjects. The semi-structured, in-depth interviews lasted 30-60 minutes and asked about experiences of 
shiftwork including caffeine consumption, health and sleep. 

Results: Since starting shiftwork, subjects reported consuming M=4(±2) caffeinated beverages/day. The 
percentage of high caffeine consumers (>400mg/day; cut-off values from Smith [2002], estimated using ANZ 
Food Standards [2010] at one beverage=80mg caffeine) increased from approximately 15% of the sample to 
35% since starting shiftwork (average 18.9±12.7y). Chocolate consumption was common, with 6% consuming 
chocolate at least once/day, and approximately 50% consuming chocolate more than twice/week. Interviews 
reiterated that coffee, tea, energy drinks, cola and chocolate were frequently consumed to promote alertness 
on shift, described as “The CCC of nightshift: Chips, Coke and Chocolate”. 52% of the sample reported 
putting on too much weight since starting shiftwork. Increased caffeine consumption was associated with 
weight gain since starting shiftwork (r=0.3, p<0.05), as well as increased reports of abdomen pain 
(r=0.3, p<0.05). Average GHQ score was 13.1(±5.9), with 41% of the sample above the clinical cut-off 
indicative of psychological distress (score>12). Caffeine use was correlated with negative health symptoms 
including psychological distress (r=0.4, p<0.01) and sleep disturbance (r=0.2, p<0.05). 

Conclusion: High caffeine consumption was common in our sample of nurses and midwives. Consistent with 
previous research, caffeine consumption was related to psychological disturbance, sleep disturbance, 
gastrointestinal complaints and weight gain.  The correlation between increased caffeine consumption and 
weight gain may be due to caffeine being consumed in the form of high-sugar drinks (e.g. cola) and chocolate. 
Targeted recommendations are required on the strategic use of caffeine, which take into account individual 
sensitivity to caffeine and sugar and fat consumption associated with caffeinated products. 
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Working time reporting for Germany 

Anne Marit Wöhrmann, Corinna Brauner, Susanne Gerstenberg 

Federal Institute for Occupational Safety and Health (BAuA), Dortmund, Germany 

Background: In a changing world of work aspects of working time regimes may play a central role for 
employees' health and satisfaction. However, for Germany no representative data on the in depth assessment 
of aspects of working time and its consequences existed. For this reason the Federal Institute for 
Occupational Safety and Health (BAuA) conducted the BAuA-Working Time Survey in 2015 with the aim of 
describing working time realities in Germany as well as to investigate relationships of working time with health 
and well-being of employees. 

Methods: In 2015 about 20.000 employees took part in computer assisted telephone interviews (CATI). They 
were called via random landline (70%) and mobile (30%) numbers. The average interview duration was 35 
minutes. The participants reported on different aspects of their working time, working conditions as well as 
aspects of their health and satisfaction. Based on the survey data we published a working time report to give a 
first overview of the prevalence and distribution of aspects of working time as well as their role for employees' 
health and satisfaction. 

Results: Amongst others, the working time report gives an overview on working time duration and overtime, 
shiftwork and weekend work, working time control and working time accounts, variability of working time, on-
call work and permanent availability. The results show that several working time demands are quite common 
in Germany, such as weekend work and working overtime. Also, there is a general tendency that working time 
demands are negatively related to employees' health and job satisfaction. Working time resources are 
positively related to employees' health and satisfaction. 

Conclusion: The BAuA-Working Time Survey constitutes the beginning of a long term project with the aim to 
provide representative, reliable and longitudinal data on working time and its consequences for German 
employees. Information on data access and cooperation possibilities is provided during the presentation. 
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Sitting on a solution: Can physical activity in sedentary workers improve health and 

alertness? 

Grace Vincent1, Sarah Jay1, Charli Sargent1, Nicola Ridgers2, Brad Aisbett2, Katya Kovac1, Sally Ferguson1,2 
1Appleton Institute, Central Queensland University, Adelaide, South Australia, Australia, 2Deakin University, 

Institute of Physical Activity and Nutrition, Melbourne, Victoria, Australia 

Background: Obtaining recommended levels of sleep and physical activity across a lifespan is critical in 
preventing the manifestation and development of chronic disease. Many adults do not meet sleep 
recommendations with implications for short-term performance and long-term health. Further, in some sectors, 
workers have been reported to spend up to 75% of their working hours sitting. Recent research, focused on 
breaking up sitting time reported positive effects on health, however, it is not known whether the beneficial 
effects are also observed in sleep-restricted individuals. Further, we have no information in relation to the 
potentially favourable impacts of breaking up sitting time for acute performance in sleep-restricted individuals. 
Therefore, this study aims to answer two important questions:  
1. Can breaking up sitting time with physical activity act as a countermeasure for the acute cognitive deficits 
associated with sleep restriction? 
2. Do the acute benefits to cardiometabolic health observed when sitting is interspersed with physical activity 
persist under conditions of sleep restriction? 

Methods: Data is scheduled to be collected from January-March 2017 and will explore the effects of breaking 
up sitting time on cognition and cardiometabolic health when sleep restricted. The study will employ a 
randomised, counter-balanced, cross-over design with two conditions - a sedentary condition (SED) and a 
physical activity condition (PA). Participants will attend the laboratory for 5 consecutive days (5 nights) on two 
separate occasions separated by one week. The two experimental conditions are identical except participants 
in the SED condition will remain sedentary for the entire period between 0900-1700h, except during meals or 
if they need to use the bathroom. In the PA condition, participants will break up their sitting time every 30 min 
between 0900-1700h and complete a 3-min bout of light-intensity walking on a motorised treadmill (3.2km/h at 
0% gradient). A standard 20-min test battery of neurobehavioural performance tasks (PVT, probed memory 
recall task, DSST) will be used to objectively assess performance every 2 h during the day. Continuous 
measures of heart rate and blood glucose will be implemented. Sleep will be assessed and scored using 
standard polysomnography techniques. 

Conclusion: For the first time, this project will utilise a controlled experimental protocol to assess the acute 
effects of breaking up sitting with physical activity on cardiometabolic health and cognitive performance 
markers in sleep-restricted individuals. This research will inform targeted acute and chronic interventions for a 
wide range of workers battling with increased sedentary time and sleep restriction. 
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Shift work and safety: Using a meta-analytic risk index model to predict occupational injury 

risk 

David A. Lombardi1,2, Dorothee Fischer1,2, Simon Folkard3,4, Joanna Willetts2, David C. Christiani1 
1Harvard T.H. Chan School of Public Health, Boston, MA, USA, 2Liberty Mutual Research Institute for Safety, 

Hopkinton, MA, USA, 3Université Paris Descartes, Paris, France, 4Swansea University, Swansea, UK 

Background: Fatigue is a major risk factor for occupational accidents and injuries, and is largely due to 
insufficient or non-recuperative sleep. Laboratory-based bio-mathematical fatigue models have often failed to 
accurately predict real-world accident risk leading to the proposal of a “Risk Index” to estimate the risk of 
human error on different work schedules based on empirical trends in injury risk. There are four different 
components of work schedules included in the “Risk Index”: shift type (morning, afternoon, night), length and 
number (of consecutive shifts), and on-shift rest breaks. Because additional studies have been published 
since its introduction in 2004, we updated the model’s estimates by systematically reviewing the literature and 
synthesizing study results (‘meta-analysis’). 

Methods: Cochrane Collaboration directives and MOOSE guidelines were followed to conduct systematic 
literature searches on each model component in Medline. An inverse variance approach to meta-analysis was 
used to synthesize study effect sizes and estimate between-studies variance (‘heterogeneity’). Meta-
regression models were conducted to explain heterogeneity using sample age and sex ratio as effect 
modifiers. 

Results: Among 3,180 abstracts initially identified, 30 high-quality studies were included in the meta-analysis 
after screening by two independent raters (95-98% agreement). The following trends were observed: 

Type: Compared to morning shifts, injury risk is not significantly different on afternoon shifts (RR=0.96 
[95%CI=0.64-1.43], n=12 studies), however risk is increased on night shifts (RR=1.31 [0.98-1.75], n=17 
studies). 

Length: Risk rises substantially beyond the 9th hour on duty, a trend that is mirrored when looking at shift 
lengths (e.g., >12h: RR=1.34 [1.04-1.51]). 

Number: Compared to the first shift in a block of consecutive shifts, risk rises exponentially for morning shifts 
(e.g., 4th: RR=1.09 [0.90-1.32]; n=6 studies) and night shifts (e.g., 4th: RR=1.36 [1.14-1.62]; n=8 studies), while 
risk on afternoon shifts appears unsystematic. 

Rest breaks: Risk decreases for any rest break duration (e.g., 31-60min: RR=0.43 [0.23-0.79], n=2 studies). 
With regards to time between breaks, risk increases with every additional half hour spent on the work task 
compared to the first 30min (e.g., 90-119min: RR=1.59 [0.98-2.58], n=3 studies). 

Meta-regression revealed worker’s age as a significant effect modifier: adolescent workers (≤20y) showed a 
decreased risk on afternoon shifts compared to both, morning shifts and adult workers (p<0.01). 

Conclusion: The Risk Index is an empirical model to predict occupational injury risk, and based on the most 
recent trend data, can serve as a tool to evaluate hazards and maximize safety across different work 
schedules. 
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Work time schedule and organizational stresses in export processing zones  

Sophia Francesca Lu 

Department of Social Sciences, University of the Philippines Manila, Manila, The Philippines 

Objective: In the light of global industrialization, much attention has been focused on working time of workers 
and its influence on the health and welfare of workers.  

Method: This was a cross sectional study using stratified sampling technique located in export zones in the 
country. This study was done in an export processing zone.  

Results: The establishment of export processing zones (EPZs) is seen as a subregional response to 
globalization. Transnational companies that forge merges and strategic alliances are major employers in 
export zones. From the 24 industries, a total of 500 respondents for the questionnaire was taken. Among the 
500 respondents, majority were female (88.8%), single (69.6%) and worked in the production or assembly-line 
station (87.4%). Sickness absenteeism was relative high among the workers in this study accounting for 
almost 54% among females and 48% among males. Many of the workers also reported of work overtime, 
nightshift work, poor performance at work, boredom, tardiness and absenteeism. Organizational stress was 
associated with fatigue from overtime work and overwork, lack of skills training lack of promotions, job 
insecurity, and poor relationship with employers (p.=0.05). 

Conclusion: From the data generated, important issues that must be dealt with in work organizations that 
include the quality of work life, and health and safety issues are affected by worktime schedule. There must be 
an active campaign for favorable and healthful worktime schedules for workers that remain to be 
indispensable in the industrial economy. 
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Keynote 1 

Circadian solutions to night shift work: Pure fantasy or feasible possibility? 

Prof. Charmane Eastman 

Biological Rhythms Research Lab, Rush University Medical Center, Chicago, Illinois, USA  

My talk will start with some basic principles of circadian rhythms such as phase-shifting, circadian 

misalignment and melatonin suppression.  It is possible to trick the circadian clock into delaying (shifting later) 

by creating a new light-dark cycle using appropriately timed light boxes, sunlight, sleep (dark) and sunglasses.  

This can reduce the circadian misalignment produced by night shifts.  When the circadian clock is delayed to a 

more favorable phase relative to night shifts and day sleep, then true circadian adaption to night shift work is 

possible. I will discuss schedules of light and dark (sleep) that could reduce circadian misalignment during: 1) 

permanent, or fixed, night shifts, 2) slow rotations from days to evenings to night shifts, and 3) slow rotations 

between day and night shifts.  Adopting these schedules would require changing the beliefs and demands of 

family, friends, employers, managers, etc. as well as changing the sleep schedules and light exposure of the 

individual shift worker.
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0108 

Practical fatigue risk management in aviation 

Alexandra Holmes, Sarah Booth 

Clockwork Research, London, UK 

Aviation regulators in Europe, USA, Australia and New Zealand are increasingly requiring operators to 
demonstrate that fatigue risk is being effectively managed. Regulators and agencies have provided manuals 
and guidance materials to assist operators to meet these requirements, including the International Civil 
Aviation Organisation (ICAO) Fatigue Management Guide for Airline Operators (Second Edition, 2015). As 
fatigue risk management (FRM) is new to many aviation operators, there is a need for case studies describing 
the implementation of FRM systems (FRMS), including practical guidance and information on lessons learnt. 

This paper describes four FRMS implementation projects which Clockwork Research assisted aviation 
operators with in 2016. All of the operators were motivated to manage fatigue risk because of the operational 
advantages, such as being approved by their regulator to operate outside of the national prescriptive flight and 
duty time regulations. The operators include a US-based airline, Hong Kong-based airline, Norwegian 
helicopter medical services (HEMS) operator and a float plane operator in the Maldives. 

The paper first explores how the initial fatigue hazard profile of each operator was determined, via workshops, 
surveys and consideration of existing operational safety data. The impact of factors including crew commuting 
arrangements, religious practices and the sleep environment provided by the organisation, on sleep timing, 
sleep duration and fatigue is described. 

The fatigue controls commonly implemented as part of the FRMS implementation projects are described, 
including fatigue management policy and procedures, training, sleep environment improvements, procedures 
for managing commuting and the implementation of, or improvements to, a crew fatigue reporting process. 
The ease of implementation and relative effectiveness of the controls is explored. 

Finally, key lessons learnt during each case study are described, including appreciating the merits of each of 
the multiple data streams within an FRMS, the role of consultants as fatigue management facilitators, rather 
than ‘fatigue police', and managing operator and crew expectations. 
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No rest for the women – a pilot study to understand the impact of on-call for women working 

in the emergency services in Australia.  

Sarah Jay1, Jessica Paterson1, Brad Aisbett2, Sally Ferguson1 
1Appleton Institute, Central Queensland University, Adelaide, SA, Australia, 2Deakin University, Melbourne, 

Vic, Australia 

Background: Nationally, across all Emergency Services (ES) agencies, there is an underrepresentation of 
women. All ES personnel must balance their ES responsibilities with family, domestic, and work 
responsibilities. However, given that women tend to take on a greater household burden than do men, ES 
responsibilities, in particular the unpredictable, ‘on-call’ component of their work may be especially difficult for 
women to navigate. The aim of this pilot project was to better understand women’s experiences with on-call to 
help innovate the way women are recruited into, and supported to stay in ES roles. 

Methods: Twenty-four female ES personnel (10 salaried, 14 volunteers), aged 42±11.5 yrs (range 20-58 yrs) 
were recruited from two agencies in Australia. Participants had been in the emergency services for 10.1±8.8 
yrs (range (0.5-36 yrs). Participation involved a questionnaire and a 30-45 minute interview (n= 18) or focus 
group (n=6). The questionnaire included general demographic questions, as well as questions about sleep, 
the Epworth Sleepiness Scale (ESS) and questions from the Standard Shiftwork Index. Interviews were 
recorded, and audio files professionally transcribed before analysis using nVIVO software. 

Results: A majority of participants (72%) lived with a partner and less than half (38%) had children living at 
home.  In terms of sleep, 52% reported never/rarely getting enough and 61.9% reported never/rarely waking 
feeling refreshed. When asked the extent to which (1=never 5=always) on-call causes problems with sleep, 
social life, domestic life and work performance, the most common response was ‘somewhat’ (3) for all four 
questions. Mean score on the ESS was 7.1±3.4 with four participants indicating excessive daytime sleepiness 
(score >10). Preliminary interview analyses suggest that minimising the unpredictability of on-call (e.g. 
preemptive work shifts on extreme weather days rather than waiting to be called) has positive impact for 
personnel. Partner and extended family / friends support was a theme to emerge in relation to child minding 
responsibilities and ability to manage on-call work. 

Conclusion: Quantitative and qualitative data both support previous literature reporting on the negative 
impact that on-call work has on sleep. For those with children, managing their care presents one of the 
biggest challenges to being able to manage on-call component of their work. On-going analysis of interview 
data will draw out more detailed information about experiences of women in ES roles. Lessons learned and 
translated for current personnel and new recruits will support, the resilience of ES agencies and in turn, 
operational readiness. 
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Working hours among nurses in the Nordic countries – a comparative study using pay-roll 
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1National Research Centre for the Working Environment, Copenhagen, Denmark, 2University of Copenhagen, 
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Introduction: Hospitals require services and staffing around the clock. The Nordic countries have similar 
health conditions, public hospital service and social security structures. Thus the tasks and requirements for 
staffing by public hospitals are expected to be similar in the different countries. Yet, there are also differences 
between countries in how working hours are organized. The aim was to describe and compare the working 
hour arrangements in terms of shift start and duration among nurses in Nordic hospitals.  

Methods: Data sources include administrative payroll data including information on daily starting and ending 
times for each shift from three databases: Danish Working Hour Database from Denmark (n=32,224), Working 
Hours in the Public Sector from Finland (n=18,642), and Registry study of Working hour, Health and Sickness 
absence from Norway (n=1538). The study population included nursing personnel on a ≥ 50% position with at 
least one shift in a public hospital in 2013. The frequency of shifts characterized by starting time and duration 
were compared. 

Results: In Denmark the majority of all shifts start at 7:00-7:59 (44.5 %), 15:00-15:59 (13.4 %), and 23:00-
23:59 (8.9 %). In Norway the majority of shifts start at 7:00-7:59 (40.9 %), 14:00-14:59 (21.5 %), and 21:00-
21:59 (13.7 %). In Finland, 49.9 % of shifts start at 7:00-7:59, whereas other starting times are more spread 
out with less than 6 % starting within any given hour. In Denmark the majority of night shifts start at 23:00-
23:59 and lasts 8 hours. In Finland most night shifts start at 20:00-21:59 and last 10 or 11 hours. In Norway 
most night shifts start at 21:00-21:59 and last 9 or 10 hours 

Conclusion: Although similar context, there are differences between the organization of working hours 
among nurses in the Nordic countries. This is particularly related to differences in starting times and duration 
of night shifts. Thus night shifts are shortest (8 hours) in Denmark, longer (9-10 hours) in Norway and longest 
(10-11 hours) in Finland. This is also reflected in the starting times, whereas most night shifts end at 7:00. 
Provided that not only the timing but also the duration of night shifts have implications for health risk, this may 
explain differences between studies carried out in different countries. On the other hand, such differences 
between countries may in the future be used to explore the health risks associated with differences in start 
time and duration of shifts. 
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Individual flexible lighting at night, effects on alertness and melatonin 

Arne Lowden1, Göran Kecklund1, Öztürk Gülcin1, Claudia Moreno2 
1Stockholm University, Stockholm, Sweden, 2University of Sao Paulo, Sao Paulo, Brazil 

Performance in operator work at night is sensitive to sleepiness and lack of sleep. Train traffic controllers in 
Stockholm were introduced to a new lighting system that individually could be changed according to personal 
preferences. Thirteen operators were followed across a first night shift (22.00-06.00) and repeated ratings of 
sleepiness (KSS), perceived energy level, and mood was measured. Operators wore actigraphs (Philips 
Actiwatch Spectrum) with light sensors. Data was collapsed into 1-hour bins for light and activity. Operators 
saliva melatonin levels were measured in 2-hourly intervals. 

Median light exposure decreased across the night shift from 200 (±32) lux before midnight to 62(±14) towards 
the end of the shift partly due to the possibility to choose a dynamic programmed light that reduced light 
automatically at night. High and low light exposure groups for each hour were identified according to the 
median. The difference between groups did not exceed 240 lux. 

The high light exposure group showed less sleepiness across the period 24.00-02.00 (mean KSS hi=3.70; 
KSS lo=5.21; p<0.05) but no differences were obtained in energy and mood. Melatonin levels increased 
towards morning but with no differences between exposure groups. 

Sleepiness seem to be sensitive in real life settings to rather small differences in exposure levels derived from 
wrist worn light sensors. Thus care should be taken to plan operator lighting at night that could influence night 
shift performance and operators should be noticed that a moderately higher dose of light in the first part of a 
night shift could increase alertness. 

Funding: Nordforsk – Nordic Programme on Health and Welfare 



  Page 26 

Tuesday 20 June 2017 

Oral 2 – Shiftwork: In Sickness and In Health 

 

0059 

Sickness absenteeism is associated with sleep problems independent of sleep disorders: 

Results of the 2016 Sleep Health Foundation national survey.  
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Background: Sleep disorders including obstructive sleep apnoea (OSA) and insomnia are associated with 
higher prevalence of sickness absenteeism, at significant cost to the economy. Less is known about the 
relationship between sleep and absenteeism in non-clinical samples. This study aimed to determine the 
relationship between markers of inadequate sleep and sickness absenteeism in an Australian sample. 

Methods: The Sleep Health Foundation survey was conducted in March 2016 in a national sample of 1011 
adults aged over 18 years across Australia, with representativeness for age, sex, location and an indicator of 
socio-economic status. Participants entered the number of days in response to the question “In the past 4 
weeks (28 days), how many days did you miss an entire work day because of problems with your physical or 
mental health?” and absenteeism was defined as missing ≥ 1 day of work. Sleep problems or consequences 
occurring three or more days/nights per week were determined via questions about sleep over the past month. 
Diagnosed OSA was determined by a yes response to “Have you been diagnosed with sleep apnoea with an 
overnight sleep study? Insomnia was classified according to International Classification for Sleep Disorders-3 
criteria. Covariates included in adjusted models included age, shiftwork, education and financial stress. 

Results: Analyses were conducted in those who provided a response about absenteeism from work (n=551 of 
554 workforce participants). Absenteeism was reported by 27.0% (n=149) of the sample, while 7.3% reported 
missing four or more days. Work absenteeism was significantly more frequent in younger participants, 
university graduates, and those experiencing financial stress. Absenteeism was independently associated with 
not “getting adequate sleep” while a relationship with short sleep did not achieve statistical significance. When 
participants with insomnia were excluded from the analyses, the observed relationships with absenteeism 
persisted except for the relationship with excessive daytime sleepiness. Similarly, in the population with 
neither insomnia or OSA, getting inadequate sleep (OR=0.4, CI=0.2-0.6), sleep aid use (OR=2.0, CI=1.1-3.8) 
and daytime dysfunction (OR=2.8, CI=1.7-4.7) remained independently associated with absenteeism. 
Adjusting for depression and/or anxiety did not alter the observed associations 

Conclusion: In ‘non-disordered sleepers’, poor sleep behaviors are contributing to absenteeism. Given the 
modern pressures on sleep from both clinical sleep disorders and poor behaviours/sleep hygiene practices, 
the prevention, early diagnosis, and treatment of clinical disorders and an increased focus in the population on 
improvement of sleep hygiene is important to reduce lost work performance. 
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Shiftwork, sleep characteristics and metabolic syndrome among nursing personnel 

Elaine C. Marqueze1, Claudia R. C. Moreno2, Narriane N. C. Holanda1 
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Background: A relevant portion of the economically active world population is involved in some kind of night 
work. A few studies have shown the association between short sleep duration and negative consequences to 
the cardiometabolic health of night workers. The aim of this study was to analyze the association between 
shiftwork, sleep duration with metabolic syndrome risk factors in nursing personnel of a public hospital. 

Methods: A cross-sectional study, involving nursing personnel of a children´s public hospital in João Pessoa, 
Brazil, was conducted. Sixty workers filled out a survey with socio-demographic, sleep (Karolinska Sleep 
Questionnaire), physical activity (International Physical Activity Questionnaire), Karasek's Job Demands-
Control, and nutrition data (16-Food Intake Questionnaire). Body measurements and blood pressure were 
taken and blood was collected for glycemia, total cholesterol and portions of low-density lipoprotein and high-
density lipoprotein, triglycerides and leptin. The sample was divided into three groups according to the work 
shift of the participants (only morning shift, morning and night shifts, ex-night shift).  

Results: The participants average age was 39.8 years old (SD=10.5 years old). The prevalence of the 
metabolic syndrome in the studied population was 32%, however, there was no significant differences among 
the groups. Also, there were no significant differences among the studied groups regarding to socio-
demographic, physical activity, food patterns, health characteristics, and job demands-control categories. 
Nevertheless, the group of morning and night workers reported sleep less (p<0.01), and showed a higher 
sleep debt (p<0.01) than the other groups in workdays. In addition, the higher proportion of workers with 
hypertriglyceridemia (TG ≥ 200 mg/dl; p=0.03) and diastolic arterial hypertension (DAP ≥ 90 mmHg; p=0.01) 
was observed in the morning and night shift group.  

Conclusion: The prevalence of metabolic syndrome in the studied population was above the general 
population. Although no differences were observed among the groups, the one which includes night shift 
showed more sleep disturbances than the others, and higher prevalence of two out of three risk factors to the 
metabolic syndrome diagnosis. These results suggest that the relationship between metabolic syndrome and 
shiftwork should be investigated in the light of work activity. 
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Night shift-work around pregnancy and risk of breast cancer in daughters. A nested case-

control study from Denmark. 

Johnni Hansen 

Danish Cancer Society Research Center, Copenhagen, Denmark 

Background: There is emerging evidence that night shiftwork may increase the risk of breast cancer in 
women. The pivotal hypotheses are that exposure to light-at-night diminishes the cancer protective 
physiological levels of melatonin and induces circadian disruption which through complex pathways may 
increase the risk of breast cancer. During pregnancy and partly during the breastfeeding period the melatonin 
level and circadian rhythm of the fetuses or baby is mainly orchestrated by mother's melatonin level and 
rhythms. Following this, it has been hypnotized that mothers night shiftwork may increase her daughter's risk 
of breast cancer later in life, which is the aim of the present study. 

Methods: Women born during the period 1965-1989 and diagnosed (1999-2014) with primary breast cancer 
were retrieved from the Nationwide Danish Cancer Registry. For each case (N=4,381) five age and sex 
matched controls, free of breast cancer at the time of cases diagnosis, were selected randomly from the 
Central Person Registry, which have demographic and familiar information on all residents in Denmark since 
1968. In order to adjust for potential confounding from mothers and daughters reproductive patterns, age at 
first and last child and number of children was also retrieved. An indicator of socio-economic status (SES) of 
mother and daughter was obtained from the Central Person Register. Information on employment history 
around pregnancy was obtained from the national Pension Fund database, which keeps information on all 
employees in Denmark since 1964, including date of start and end of each employment and a branch code for 
the actual company, e.g. hotel, hospital or farm. A job exposure matrix was applied to the employment around 
the pregnancy in order to assess night-work exposure. Relative risks for breast cancer were estimated by 
conditional logistic regression and adjusted for reproductive history, daughters own night work and SES. 

Results: In total, mothers of 1,978 cases and 7,397 controls were employed around pregnancy. The adjusted 
relative risk of breast cancer in daughters was 1.3 (95% CI: 1.02-1.65). 

Conclusion: This is the first study on breast cancer risk in daughters of night-working mothers. A modest 
increase in daughter's breast cancer risk was observed. Because of the use of a JEM for night work 
assessment, non-differential misclassification may have diluted the true relative risk. Insufficient control for 
confounding may be a concern. New studies with more detailed assessment of night-work are warranted in 
order to confirm or reject this result. 
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Shift work, chronotype and type 2 diabetes in the UK Biobank 
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Background: Night shift work has been associated with a moderate increased risk for type 2 diabetes (T2D). 
We had previously reported that this association is chronotype-dependent among women. Our current aim 
was to probe the link between shift work, chronotype and T2D in a large sample of both men and women. 

Methods: Of the entire UK Biobank population (N=501,753), we included those who were currently employed, 
responded to the chronotype question and did not have prevalent cancer, heart disease, and stroke 
(N=241,512, including 5,982 T2D cases). We used logistic regression to estimate odds ratios (OR) of 
prevalent T2D and 95% confidence intervals (95%CI) across exposure categories of night shift work and 
report multi-variable adjusted models, adjusting for age, sex, family history of diabetes, ethnicity, and socio-
economic status. Secondary analyses examined whether associations differed by sex, obesity status, and 
chronotype. 

Results: Compared to day workers, participants who worked night shifts tended to be younger (51.8 vs. 53.2 
years), were more often male (59.4% vs. 45.1%) with a family history of diabetes (26% vs. 22%) and of non-
European ethnicity (12% vs. 5%). Age- and sex-adjusted models showed that participants working irregular 
schedules usually including night shifts had a two-fold higher T2D risk (OR=2.04; 95%CI=1.91-2.67) when 
compared to day workers. As we did not observe evidence for effect modification by obesity status (p=0.47), 
we included BMI in multi-variable adjusted models, which attenuated risk estimates: compared to day workers, 
workers with irregular schedules usually including exposure to night shifts had an increased T2D risk (1.41 
(1.17-1.68)); shift work without or only rarely including night shifts: (1.14 (1.04-1.24); irregular shifts including 
some night shifts (1.10 (0.98-1.22)). Permanent night shift work did not increase T2D risk compared to day 
work (1.06 (0.91-1.23)). Adjustment for alcohol consumption and lipid-lowering medication intake further 
attenuated association estimates. We did not observe evidence for effect modification by chronotype (p=0.92) 
or sex (p=0.07). 

Conclusion: Our results add to the body of literature suggesting a link between irregular and rotating night 
shift work and T2D risk. While earlier studies have reported that duration of rotating night shift work was 
associated differentially with T2D risk depending on individual chronotype, current exposure status does not 
seem similarly associated with T2D risk. Future research is warranted to further elucidate the role of 
occupation, lifetime history of shift schedule characteristics and chronotype. 
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Background: Athletes’ performance may improve by increasing their sleep duration. This would typically be 
achieved by increasing time in bed at night, but this may not always be possible. One potential solution is to 
nap during the day, however the time taken to reach optimal performance after waking from a nap is not 
known. The aim of this study was to examine readiness to perform, sprint ability, and reaction time 30, 60, 90 
and 120 minutes after waking from a daytime nap. 

Methods: Twelve well-trained soccer players (18.3±1.0 years) completed two conditions in a randomised 
order. In one condition, participants had nine hours time in bed (22:00-07:00h) without napping the next day 
and in the other condition, participants had seven hours time in bed (00:00-07:00h) with a two-hour nap the 
next day (14:00-16:00h). Sleep was assessed using polysomnography. Each day, participants completed four 
30-minute test sessions (every 30 min starting at 16:15h) that included a visual analogue scale for readiness 
to perform, a seven-minute warm up, two 10-metre sprints, and a 90-second reaction time task. Total sleep 
time was compared between conditions using a paired t-test. The effect of condition (no nap vs. nap) and test 
session (30, 60, 90, 120 min) on readiness to perform, fastest 10-metre sprint, and mean reaction time were 
assessed by separate repeated ANOVAs. 

Results: Total sleep time was similar between conditions (no nap 8.1±0.7 h vs. nap 8.0±1.0 h, p=0.87). There 
were main effects of condition (p<0.01) and test session (p=0.05) on readiness to perform, but no interaction 
between condition and session (p=0.09). Readiness to perform was lower in the nap condition (68.2±20.1) vs. 
the no nap condition (82.4±15.4), and at 30 minutes (68.0±20.8) vs. both 60 minutes (80.0±15.3, p=0.01) and 
90 minutes (77.8±17.9, p=0.03). There was a main effect of test session (p=0.02) on reaction time, but no 
effect of condition (p=0.84) and no interaction between condition and session (p=0.26). Reaction time was 
faster at 120 minutes (211.3±20.0 ms) vs. 30 minutes (219.5±20.5 ms, p=0.01) and 60 minutes 
(219.8±20.8 ms, p=0.01). There were no main effects of condition (p=0.17) or time (p=0.37), and no 
interaction between condition and session (p=0.84) on 10-metre sprint ability. 

Conclusions: The findings suggest that a daytime nap will not affect subsequent sprint ability or reaction 
time. However, athletes may feel less ready to perform after napping compared with not napping. 
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Sleep deprivation impairs response switching in the Change Signal task 
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Background: Sleep deprivation (SD) impairs the ability to flexibly respond to rapidly changing circumstances. 
Here we used a Change Signal (CS) task in a laboratory SD study to investigate the effect of sleep loss on 
response switching. 

Methods: N=26 healthy adults (10 females), aged 22-37 years, completed a 7-day/6-night in-laboratory study. 
Subjects were randomized to a SD condition (n=13), with 10h sleep opportunities on the first two and last two 
nights and a 62h total SD (TSD) period between, or a control condition (n=13) with 10h sleep opportunities 
(22:00-08:00) on each of the six nights. The CS task was administered at ~4h intervals throughout scheduled 
wakefulness. Each CS task session included randomly selected presentation of two different trial types: two-
thirds of trials were "Go" trials and one-third were "Change" trials. In Go trials, a left- or right-pointing arrow 
stimulus was presented on screen; subjects were to respond as quickly as possible by pressing the 
corresponding arrow on the keyboard. In Change trials, a left- or right-pointing arrow was presented as well, 
but after a short delay of variable duration, a larger arrow was presented above the original pointing in the 
opposite direction. In Change trials, subjects were to respond to the second arrow as quickly as possible by 
pressing the corresponding arrow on the keyboard. Responses were made under time pressure, with trials 
timing out after 1000ms of presentation of the first arrow.  

Results: Analyses focused on daytime CS task sessions (day 4 at 10:00, 13:30, 17:30, 21:30 and day 5 at 
10:00, 13:30, 21:30), when the task was administered in both the SD condition and the control condition. In 
Change trials, the response time (RT) measured from the appearance of the second (change) arrow 
represented the time needed to inhibit the initial response cued by the first arrow and execute the alternative 
response indicated by the second arrow, providing a measure of the cognitive costs of response switching. 
Subjects in the SD condition were significantly slower in this measure (F1,9074=5.54, p=0.019), by an average 
of 46±19ms (mean±SE).  

Conclusion: SD impaired the ability to inhibit a prepotent response and change to a contradictory response 
while under time pressure. This impairment from SD may put people at risk in high-stakes, dynamically 
changing environments such as military operations and emergency response. 

Research supported by the NIH, the FAA, and the Air Force Research Laboratory's Warfighter Readiness 
Research Division.  
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Background: Splitting work shifts into multiple shorter periods per day might mitigate fatigue-related risks in 
industries requiring around-the-clock operations by increasing the frequency of rest opportunities in which to 
alleviate homeostatic sleep pressure. Supporting this, recent studies indicate split-sleep schedules do not 
compromise daytime neurobehavioural function and can improve nocturnal neurobehavioural function. 
However, these studies did not investigate the impact of sleep restriction at all times of day and it is not 
evident any benefits of splitting sleep persist when sleep is curtailed. Given the ubiquity of sleep loss amongst 
shift workers, the aim of this study was to investigate the circadian and homeostatic contributions of split-sleep 
and standard schedules to neurobehavioural performance during sleep restriction. 

Methods: Thirty male participants (M±SD; 22.5±3.4yrs) completed a 13-day forced desynchrony (FD) protocol 
in a time-isolation laboratory. Participants underwent severe sleep restriction (SR; sleep:wake ratio of 1:5) 
across 7×28-h "days" in either a standard schedule (n=14) or a split-sleep schedule (n=16). The standard 
schedule comprised 1×4.67-h episode of time in bed (TIB) per 28h, while the split-sleep schedule comprised 
2×2.33-h episodes of TIB per 28h (i.e., 1×2.33h TIB per 14h). Neurobehavioural performance was measured 
in terms of lapse counts (response times >500ms) on the PVT at 2.5-h intervals during wakefulness. Data 
were standardised against baseline day averages and assigned to circadian phases derived from rectal body 
temperature. 

Results: Mixed-models ANOVA were conducted with condition, prior wake, and circadian phase included as 
fixed terms. Significant main effects of circadian phase [F(5,1031)=49.2, p<.001] and prior wake 
[F(8,1031)=7.2, p<.001] revealed that performance declined around the biological night (0°-60°) and with 
increasing duration of prior wake. There was no main effect of condition on performance [F(1,28)=2.9, 
p=.097]. A significant 2-way interaction between condition and circadian phase [F(5,1031)=2.7, p=.02] 
revealed that performance in the split-sleep schedule was significantly worse than in the standard schedule 
during the biological night (60°). 

Conclusion: Previous studies show that when adequate sleep is obtained, split-sleep schedules can 
ameliorate the nocturnal decline in neurobehavioural function. The findings of this study indicate this benefit 
does not persist when sleep is curtailed. Performance did not significantly differ between schedules during 
circadian phases associated with the biological day. However, performance was worse in the split-sleep 
schedule during phases associated with the biological night. These findings suggest that if split-shifts are to be 
effectively implemented, systems should be in place to ensure employees have sufficient opportunities to 
sleep. 

This study was supported by an Australian Research Council Discovery Project grant (DP130104843). 
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Ship pilots of the St-Lawrence River work series of consecutive weeks. During these, work shifts start and end 
are affected by transit attribution rules.  As pilots often operate alone during the summer season, their 
schedule raises safety concerns. Our goal was to document pilots’ vigilance and performance levels 
throughout a complete work cycle in order to investigate how circadian and sleep-wake dependent factors 
influenced these. 

A total of 17 male St-Lawrence River ship pilots (46.0 ± 7.2 years) participated to a 16-21 day field study 
comprised of a succession of work and rest days. The sleep-wake cycle was documented daily by a sleep-
wake log and wrist-worn activity monitoring. Alertness and sleepiness were subjectively assessed 5x/day by a 
10-mm visual analogue scale (VAS) and the Karolinska sleepiness scale (KSS). Performance was objectively 
assessed by a 5-min psychomotor vigilance task (PVT) at the start and end of each shift and rest day. After 
calculation of descriptive statistics, probabilities of presenting reduced vigilance and performance were 
modelled using repeated-measurement logistic regressions. Specifically, the probability of exceeding 1 SD 
from each individual’s mean (calculated over the entire work cycle) was modelled using a repeated-
measurement logistic regression (GENMOD procedure, SAS, SAS Institute, Cary, NC, US). 

In averaged, pilots worked 10.1 out of the 18 days they were studied. Ship transits were distributed throughout 
the day and night and lasted from 0.42 to 12.67 h with a mean ± s.e.m. of 5.93 ± 0.37 h. Averaged total sleep 
time per 24-h day was shorter during work versus rest days (6.05 ± 1.09 h vs 7.11 ± 1.41 h; N.S.). Subjective 
alertness levels and averaged reaction speed decreased with transit duration (p≤0.029), while the inverse 
relationship was observed for sleepiness levels (p<0.001). Alertness, performance, and sleepiness scores 
were all significantly affected by time-of-day, with a modeled nadir and crest around 06h00 and 18:00, 
respectively. An interaction between transit duration and time-of-day was observed for all three variables, with 
the lowest vigilance levels observed when longer transits ended in the early morning (p≤0.029). 

Ship pilots’ transits occurred at irregular times-of-day. Despite their irregular work schedule, ship pilots 
presented a circadian variation of vigilance and performance indicative of a circadian system adjusted to a 
day-oriented schedule. Both circadian and homeostatic factors interacted to modulate pilots’ vigilance and 
performance levels. The greater drop of alertness and performance occurred when longer transits ended at 
the circadian nadir. 
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Napping on planes, trains and automobiles: Does the angle of recline affect the quantity of 

daytime sleep? 

Raymond W. Matthews, Thomas Kontou, Charli Sargent, Anjum Naweed, Gregory D. Roach 

Appleton Institute, Central Queensland University, Adelaide, South Australia, Australia 

Background: Napping while on long-haul aircraft, train and bus journeys is a modern challenge for travellers. 
Night-time sleep in a seat is inferior to sleep in a bed, and one study has provided some evidence that the 

quantity of sleep obtained at night improves as the angle of recline increases from 90⁰ (upright) to 180⁰ (flat). 

How this applies to daytime naps during long-haul journeys requires more specific investigation. The aim of 
this study is to compare the quantity/quality of sleep obtained during daytime naps in seats with back angles 

similar to economy class seating (110⁰), business class seating (130⁰) and first class seating (180⁰). 

Methods: Six young healthy volunteers (3F, 3M, mean age 24.8 ± 4.3 years, mean BMI 24.2 ± 3.4 kg/m2) 
participated in a repeated-measures, counter-balanced, randomised, cross-over design.  In each condition, 
separated by a wash-out week, participants’ night-time sleep was restricted to 4h in bed (0200h to 0600h), 
followed by a 4-h afternoon nap (1300h to 1700h) in a comfortable reclinable seat. The nap occurred under 

three conditions: at a reclined back angle of 110⁰, 130⁰ and 180⁰ from the horizontal. Sleep was measured 
using polysomnography. 

Results: Preliminary analysis using a repeated measures ANOVA revealed a significant main effect of seat 
recline angle on total sleep time (F(2,10) = 33.36,P < .001), such that more sleep was obtained during the 4-h 

nap at a back angle of 180⁰ (205.0 ±17.5min) and 130⁰ (210.1 ±13.5min) than 110⁰ (127.0 ±26.4 min). 

Conclusion: Initial findings provide evidence that during a 4-h daytime nap opportunity in a laboratory 

environment as much sleep was obtained in a seat reclined to a business class angle (130⁰) as that obtained 

at a first class angle (180⁰) in confirmation of the previous finding. The quality and recovery value of this sleep 
is yet to be analysed. Further research is needed to investigate whether these laboratory findings are 
representative of the sleep obtained in real world long-haul aircraft, train and bus journeys, in order to quantify 
the recovery value of these naps. Other factors to consider include noise, movement, light, presence of other 
passengers and disturbances. Questions around the physiological basis for this effect also remain with 
posturally induced haemodynamic changes one possible mechanism. 
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Women's experience of working shiftwork while caring for children 

Annabel Matheson1, Louise O'Brien2,1, Jo-Anne Reid1 
1Charles Sturt University, Bathurst, NSW, Australia, 2University of Newcastle, Newcastle, NSW, Australia,  

Background: While the physiological and psychosocial effects of shiftwork have been long documented, 
there is minimal research within the shiftwork literature base, that provides qualitative accounts of the 
experience of shiftworkers, and the effects of shiftwork on their sense of self and relationships with others. 
This study aimed to uncover women's experience of working shiftwork as a nurse whilst raising children.  

Methods: This study was undertaken using a Hermeneutic Phenomenological framework. After ethical 
approval, semi structured interviews were conducted with a purposive sample of ten participants who worked 
either permanent nightshift or a rotating roster, though more of the women worked nightshift. Interviews 
ranged between one hour and two hours in length, and after verbatim transcription, were analysed using 
thematic analysis to draw out themes.  

Results: Two main themes were revealed. The first was Being Guilty which was the major theme of the study. 
The second was Being Juggler and was comprised of three sub themes of Managing Children, Managing 
Home and Managing Self Needs.  

Being Guilty was the overarching theme of the study as guilt pervaded aspects of the women's work and 
home life. The women in the study overwhelmingly felt they were not doing a good job either at work or at 
home and this drove them to feel guilt towards both parts of their lives. 
The second theme, Being Juggler, was the sense of trying to keep all the balls in the air. The women felt it 
was their job to manage their children and home, all whilst working part or full time shiftwork. To do this most 
of women reduced their sleep time, often sleeping during the day for short periods either when children were 
at day-care or school, or they slept whilst caring for their children, sometimes inadvertently.  

Conclusions: The women in this study enjoyed the benefits or working and earning a wage, with the 
disadvantages of mostly undertaking the majority of childcare and house work themselves. This led to these 
women decreasing their sleep time to care for their children, thus increasing the risks of accidents or incidents 
at work and on the road. Gender roles in work and at home, and the implications of failing to recognise the 
impact of these on both personal and patient safety will be discussed. 



  Page 36 

0083 

The role of self-regulation and shift schedules to counter the slow violence of shift work: 

Notes from the front line 

Ruhi Snyder 

Kingston General Hospital, Kingston, Ontario, Canada 

Introduction & Objectives: The term “Slow Violence” was coined by Rob Nixon to describe the catastrophic 
effects of environmental deterioration and its invisible trauma on human beings.  As shift workers we commit 
the slow violence against ourselves. Shift work is associated with circadian rhythm and mood disorders, 
metabolic disorders, diabetes, obesity, heart disease, and cancer. In Canada 28% of the working population 
are shift-workers; therefore, practical methods that help make shift work more sustainable are needed. This 
longitudinal field self-case study looked at real life interventions based on shift schedules, exercise, meditation 
and diet as aids to cope with shift work. 

Methods: A sleep technologist working 12-hour nights kept a daily log of sleep timing, total sleep time, shift 
schedule, sick days, mental health days, vacation days, exercise and food intake during nightshifts and days 
off work over three years. Shifts varied from 4 nights/week to 3 and then 2 nights/week with an 8-hour dayshift 
every two weeks. Timing and type of exercise and timing and type of diet was modified over the three years to 
include cardio, strength training and yoga done in minimal space in less than 40 minutes. 

Results: A regular schedule including four or more recovery days after 2 consecutive nightshifts, and a 
flexible dayshift in conjunction with timed exercise, meditation and meals reduced sick time from 8 days a year 
to zero and increased productivity. High-intensity exercise on night shifts optimally timed around 02h00, 
regular intensity exercise on days off between 15h00- 18h00 with food intake 45-60 minutes pre and post-
exercise and a 12 hour fast timed to include the sleep period. 

Conclusion: Regular consecutive night shifts followed by at least 4 days off and a flexible day shift on a two-
week cycle reinforced with self-regulation in terms of daily timed exercise and meals, and a 12 hour fast led to 
better mental and physical health, reduced sick days, increased productivity and improved work-life 
integration. 
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Objective working hour characteristics and sleep: a prospective study of hospital employees 

using objective exposure data 

Mikko Härmä1, Kati Karhula1, Annina Ropponen1, Sampsa Puttonen1, Aki Koskinen1, Anneli Ojajärvi1, Tarja 

Hakola1, Jaana Pentti2, Jussi Vahtera3, Mika Kivimäki1,2 
1Finnish Institute of Occupational Health, Helsinki, Finland, 2University of Helsinki, Helsinki, Finland, 

3University of Turku, Turku, Finland 

Aim: Crude assessment of working time patterns using self-reports may bias associations between shift work 
and sleep. In this study, we examined these associations using longitudinal data and objective assessment of 
working hour characteristics with sleep length and insomnia. 

Methods: 15 887 hospital employees (physicians excluded) in six hospital districts responded to a Finnish 
Public Sector survey including assessment of sleep duration and problems to fall asleep in 2008, 2012 and 
2014. We linked questionnaire responses to daily-based records of working hours during the 3 months 
preceding each of the questionnaire. We used logistic regression (ORs referring to each 25% increase in the 
occurrence of the continuous exposure variables) to examine whether exposure to different working hour 
characteristics was associated with the change in sleep during 6 years, and fixed effects time-dependent 
logistic modelling to investigate whether the intra-individual changes in working hour characteristics explained 
changes in sleep between the years 2008, 2012 and 2014. Interactions with age and gender were studied in 
both models. 

Results: Based on the logistic regression adjusting for age, gender, education and the outcome at baseline, 
evening shifts (OR 1.28, 95% CI 1.10-1.49), night shifts (OR 1.45, 95% CI 1.19-1.77), long spells of 
consecutive night shifts (OR 1.08, 95% CI 1.03-1.13) and short shift intervals (OR 1.49, 95% CI 1.08-2.04 for 
the < 40 year, and OR 1.38, 95% CI 1.03-1.85 for the 50- year age group) were associated with short sleep 
(≤6.5 h). Over 48 h work weeks, evening shifts, long spells of consecutive night shifts and short shift intervals 
were related with increased likelihood for insomnia. Based on the fixed effects model, changes in working 
hour characteristics were associated with mostly similar and consistent changes in insomnia. A change in 
night, and especially ≥12 hour night shifts was, however, not associated with shorter but longer (≥ 8 hours) 
sleep (OR 1.90, 95% CI 1.13-3.08). This result was most pronounced among the 50- year age group (OR 
2.86, 95% CI 1.64-4.94) that similarly had the strongest association between shorter recovery periods after 
the last night shift and insomnia (OR 5.82, 95% CI 1.03-32.9). 

Conclusion: The findings show that several working hour characteristics relating to the length and timing of 
work shifts are associated with long-term changes in sleep and insomnia. Working hour characteristics related 
to the need of recovery had age-dependent association with sleep. 
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Developing exposure metrics using a prospective repository of work hours, sleep and 

circadian phenotypes: The Nurses Health Study 3 

Celine Vetter6,1, Audrey Gaskins6,2, Christina Lawson4, Janet Rich-Edwards6,3, Jorge Chavarro2,3, Eva 

Schernhammer5,6 
1Brigham and Women's Hospital, Division of Sleep Medicine, Boston, MA, USA, 2Harvard TH Chan School of 

Public Health, Department of Nutrition, Boston, MA, USA, 3Harvard TH Chan School of Public Health, 

Department of Epidemiology, Boston, MA, USA, 4National Institutes for Occupational Safety and Health, 

Centers for Disease Control and Prevention, Cincinnati, OH, USA, 5Medical University of Vienna, Department 

of Epidemiology, Vienna, Austria, 6Brigham and Women's Hospital, Channing Division of Network Medicine, 

Boston, MA, USA 

Background: Shift work has been associated with a wide range of adverse health and safety outcomes, 
presumably as work hours interfere with the individual 24h-rhythm in physiology and behavior. This individual 
24h-rhythm is highly variable, as notable in the large inter-individual variability in timing of sleep-wake 
behavior, also termed chronotype. Indeed, small-scale cross-sectional studies suggest that the level of 
circadian misalignment and sleep duration in shift workers depends, at least in part, on their chronotype. 
Some recent evidence from individual prospective and case-control studies also suggests an interaction 
between shift work exposure and chronotype and the risk of diabetes, breast and prostate cancer. To better 
tackle the underlying work schedule-related factors presumably contributing to chronic disease outcomes, we 
have introduced systematic assessments of work schedule characteristics, sleep, and chronotype into the 
Nurses’ Health Study 3 (NHS3). Our aim is to develop novel metrics that will capture the interaction between 
the individual phenotype and work schedule characteristics. 

Methods: The NHS3 is an ongoing, open cohort study of US and Canadian male and female nurses, with 
currently over 40,000 participants who have responded to bi-annual online questionnaires since 2010. Data 
collection includes information on occupation, work hours (e.g. types of shifts, start and end times, frequency, 
and duration of exposure) and chronotype (sleep timing on free days and circadian preference). We also 
query sleep duration, napping behavior during night shifts, sleep medication use, and sleep apnea. In addition, 
information on chronic disease risk factors, such as body weight, diet, and smoking behavior is collected. To 
date, 15,817 participants have responded to the chronotype and work schedule questionnaires which were 
introduced a various points over follow-up. We will create measures of occupational circadian strain to 
compare work schedules and examine associations with body mass index (BMI). 

Results: Data will become available in November 2016 and we will describe work schedules in this population 
of health care professionals. We will present the derivation of novel circadian exposure metrics in NHS3, and 
present their cross-sectional relationship with BMI. 

Conclusion: Taken together, we seek to develop widely applicable metrics for personalized occupational risk 
assessment, directly reflecting circadian strain as one of the central biological mechanisms linking shift work 
and adverse health outcomes. Ultimately, those newly developed metrics can be used to examine the 
relationship between work schedule-associated circadian strain and health and safety outcomes across 
industry settings and sectors. 



  Page 39 

0076 

Quick returns and night shifts predict subjective health complaints: A prospective registry 

study 

Anette Harris, Siri Waage, Bjørn Bjorvatn, Ståle Pallesen, Øystein Vedaa 

University of Bergen, Bergen, Norway 

Background: Shift work typically impairs health in individuals who have problems adapting to irregular work 
hours. Some shift schedules are believed to be more challenging than others. The aim of this study was to 
investigate the predictive effects of quick returns (QR<11h of rest between shifts) and night shifts on the 
scores on three of the subscales from the Subjective Health Complaints Inventory (SHC, musculoskeletal 
pain, gastrointestinal problem and pseudoneurology) based on objective registry data of shift work exposure. 

Methods: A total of 1171 hospital workers completed a questionnaire about demographics, personality 
factors, and the prevalence of subjective health complaints during the last month. They provided consent to 
link this information to objective records of shift work exposure gathered from the employers’ record. The 
predictive value of exposure to QRs and night shifts summed up over three consecutive months on the 
prevalence of SHC the following month were examined. Personality characteristics (diurnal type, languidity 
and flexibility) associated with shift work tolerance were added as moderators in the models. 

Results: Number of QRs (β=.077, p=.015) and night shifts (β=.105, p=.026) during a three-month period 
predicted gastrointestinal complaints (heartburn, stomach discomfort, ulcer and non-ulcer dyspepsia, stomach 
pain, bloating, diarrhea and obstipation). Languidity (β=.230, p<.001), but not flexibility (β=-.021, p=.578) nor 
morningness (β=.001, p=.977) was positively associated with gastrointestinal complaints. The model 
explained 6.4% of the variance in gastrointestinal problems, F(13,1037)=5.376, p<.001. None of the 
personality factors moderated the association between QR, night shifts and gastrointestinal complaints. 
Number of night shifts (β=.103, p=.027) predicted pseudoneurology (anxiety, depressed, sleep problems, 
tiredness, dizziness, palpitation, heat flushes). Languidity (β=.228, p<.001) was positively, whereas flexibility 
(β=-.075, p=.042) and morningness (β=-.121, p=.001) were negatively associated with pseudoneurology. 
Flexibility (β=-.175, p=.001) and morningness (β=-.116, p=.009) also emerged as moderators to the 
association between night shifts and pseudoneurology. The model explained 10.2% of the variance in 
pseudoneurology, F(13,1037)=5.376, p<.001. Neither QRs nor night shifts predicted musculoskeletal 
complaints. 

Conclusions: Number of QRs and night shifts increased the risk of gastrointestinal problems and 
pseudoneurology (only night shift), but not musculoskeletal complaints in shift workers. 



  Page 40 

0091 

Ergonomic and fair flexibility – the Time-Compensation Calculator 1.0 

Johannes Gaertner1,2, Simon Folkard3, Anna Arlinghaus1, Friedhelm Nachreiner4, Karen Robertson5, Mick 

Spencer6 
1XIMES GmbH, Vienna, Austria, 2Technical University, Vienna, Austria, 3Université Paris Descartes, Paris, 

France, 4Gawo e.V., Oldenburg, Germany, 5QinetiQ Centre for Human Sciences, Hampshire, UK, 

6M.B.Spencer Ltd, Standhurst, UK 

Background: Working times and their changes are shaped by social practices, norms and disputes. What is 
considered to be modifiable and legitimate when asking for flexibility (employers as well as employees) 
changes over time and varies strongly between sectors as well as employees/employers and is related to (but 
not strictly following) cultural, socio-economic, gender ... differences. At the same time a large and growing 
body of research helps to better understand accident risks as well as risks regarding health/well-being that are 
caused by specific working hours. 

A possible regulatory approach is additional time off to compensate for higher than ‘normal day work' working-
time-risk. The research question of this paper correspondingly is, how rules might look like that allow for such 
compensation. 

Methods: Firstly, there are a number of consequences of working times to be considered (e.g. long working 
hours typically increase risks strongly, there are accumulative effects). The project of the risk index [1] 
provides a comprehensive integration of different risks. Besides accident and error risks, we considered 
reduced opportunity for social interaction (especially evenings and weekends, long term changes to a 
schedule having lesser impact than short changes) as a second dimension. A third dimension was health (e.g. 
impaired by long working hours). 

Secondly, there is broad range of possible rules that may be considered when bargaining/law making on 
additional time off (e.g., 20' off for every hour of night-work; 1 hour off for switching shifts) 

Correspondingly, we build a calculator that estimates risks, opportunities for social interaction, and impairment 
of health when applying a specific rule set (e.g., 20' off for every hour of night-work) to working times of 
employees. Several rule sets were applied on large numbers of actual working hours. 

Results: Compensation rules differed strongly in their ability to mitigate risks/impairments as well as in the 
amount of compensation-time. 

Conclusion: The calculator (using data sets of actual working hours) allows for comparing rules that aim to 
compensate for risks, health impairments and reduced opportunities for social interaction by additional time 
off. From a labor relations point of view the calculator facilitates evaluation of different regulatory approaches 
and thereby eases consensus finding. 
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Objective working hour characteristics and work-life conflict among Finnish hospital 

employees  

Kati Karhula1, Aki Koskinen1, Anneli Ojajärvi1, Sampsa Puttonen1, Annina Ropponen1, Mika Kivimäki1,2, Mikko 

Härmä1 
1Finnish Institute of Occupational Health, Helsinki, Finland, 2University College London, London, UK 

Objective: Shift workers have reported more often work-life conflict than day workers (e.g. Eurofound 2016), 
but the association of different working hour characteristics on work-life conflict has been rarely studied. We 
aimed to study unsocial working hour characteristics and work-life conflict in a large cohort study linked with 
electronical rosters. 

Methods: The participants were 9 178 hospital employees (91% women, average age 41 years, average shift 
work experience 11 years) having a period-based work contract (114:45h/3 weeks) and a response in the 
Finnish Public Sector Study survey on 2012. Unsocial working hour characteristics were defined based on 
realized electronical rosters from the three months preceding the survey. The included participants had at 
least 31 shifts in their rosters. The most common job titles were nurse (39%), departmental secretary (7%), 
and practical nurse (5%). Logistic regression was used to analyze the association between dichotomized 
working hour characteristics (cut points in <10% vs. >10% or <25% vs. >25% occurrence) and work-life 
conflict (frequent vs. seldom/none) in 2012, also controlling for age, sex, level of education, marital status, the 
number of small and school-aged children, and overall stressfulness of the life-situation. Based on the 
interactions, a stratified analysis of age and sex were also conducted. 

Results: High proportion (>10%) of evening shifts (OR 1.54, 95% CI 1.40-1.70), night shifts (OR 1.37, 95% CI 
1.24-1.52), quick returns (>25%, OR 1.47, 95% CI 1.31-1.64), weekend work (>25%, OR 1.39, 95% CI 1.27-
1.53), long (>25%, OR 1.28, 95% CI 1.16-1.41) and very long (>25%, OR 1.31, 95% CI 1.16-1.50) weekly 
working hours were all associated with frequent work-life conflict. High proportion (>25%) of single days off 
was not associated with work-life conflict among all participants (OR 0.96, 95% CI 0.84-1.10). In the stratified 
analysis high proportion of single days off was associated with work-life conflict in males (OR 1.97, 95% CI 
1.15-3.36) and high proportion of very long work weeks in females (OR 1.38, 95% CI 1.20-1.58). No 
significant age interactions were found in any of the working hour characteristics. 

Conclusion: Unsocial working hour characteristics are consistently associated with frequent work-life conflict. 
Few gender differences and no age differences were observed. 
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The YAWN (Young Adults Working Nights) Study: The design and evaluation of an online 

and app-based sleep intervention for young workers in Australia 

Jessica Paterson1, Amy Reynolds1, Mitch Duncan3, Corneel Vandelanotte2, Sally Ferguson1 
1CQUniversity, Appleton Institute, Adelaide, Australia, 2CQUniversity, Physical Activity Research Group, 

Rockhampton, Australia, 3University of Newcastle, Priority Research Centre for Physical Activity and Nutrition, 

Newcastle, Australia 

Introduction: Young adults (16 – 25 years) are among the most sleep-deprived individuals in our society. 
While there have been multiple sleep interventions developed to help young adults improve sleep duration 
and quality, these interventions have had only modest success. This may be because the way young adults 
think about sleep, including their willingness and ability to change sleep behaviour, is unknown and thus 
interventions do not address areas that young adults are willing to change. Using focus group data, and 
founded in behaviour change theory, we designed an web-based sleep intervention, which included a 
smartphone app for self-monitoring of sleep behaviour. 

Methods: 57 young adults took part in focus groups (32 female, 25 male; mean + SD = 21.12 years + 2.77 
years) addressing their beliefs about sleep, as well as their preferences for the structure, content and function 
of a sleep intervention. Data were analysed using qualitative methods, and the findings were used to develop 
the YAWN web- and smartphone-based sleep intervention. The 4-week intervention included daily self-
monitoring of sleep and fatigue, weekly access to an online survey with tailored feedback, and the completion 
of survey measures at baseline, completion, and 12-week follow-up. We then conducted a randomised 
controlled trial of the YAWN intervention. The control condition received access to the YAWN website, with 
static information presented weekly including hints and tips to improve sleep behaviour. All participants 
completed baseline and follow-up outcome measures. 

Results: A total of n=49 young workers signed up for the study. n=25 were randomised into the control 
condition, and n=24 were randomised into the intervention condition. To date, only two participants have 
completed the intervention condition, whereas n=11 have completed the control condition. Data collection is 
due for completion in February 2016. 

Discussion: These preliminary findings indicate that young adults may be willing to complete a sleep 
intervention if it requires minimal input and behavioural monitoring. Analysis of the full data-set will enable us 
to determine if the YAWN intervention, or the control materials, facilitate behaviour change for young workers. 
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Effects of urbanization on sleep 

Prof. Claudia Roberta de Castro Moreno 
University of São Paulo, São Paulo, Brazil 

The light-dark cycle and seasonal differences are derived from Earth's movements. During evolution living 

beings have adapted not only to a spatial niche but also to a temporal one, anticipating sun light and 

darkness. Throughout the centuries, our ancestors moved around settling in different environments with 

distinct photoperiods. The adaptation to new temporal niches was possible due to the plasticity of the 

circadian temporal system. Nevertheless, urbanization and electrical light became a new challenge for 

humankind. Artificial (electrical) light has increased the time of waking that may have an effect on sleep 

duration, timing, and quality. Although systematic reviews have shown conflicting evidence of reduced sleep 

duration in past decades, a recognized cause has been reduced time spent outdoors and reduced natural light 

exposure. An increase of artificial light exposure in the evening delays sleep onset, thus altering sleep timing. 

In summary, increased artificial light exposure as well as delayed sleep onset might lead to insufficient sleep. 

In addition, effects on sleep quality should be taken into account. Studies comparing workers with electrical 

light at home with those without have helped to understand how sleep can be affected by availability of light. 

Urbanization brings electrical light to workplaces and homes. According to the World Health Organization, 

70% of the human population will be living in urban areas in 2050, which is a challenge to deal with. Shift 

workers may be strongly affected by excessive artificial light exposure as well as natural light exposure 

reduction. 

 

 

 

 

  



  Page 44 

Wednesday 21 June 2017 

Oral 4 – Shiftwork Strategies and Interventions 

 

0071 

Longitudinal effects of a shift schedule change with reduced work hours on sickness 

absence 

Anna Arlinghaus1, Martin Angerer2, Johannes Gaertner1 
1XIMES GmbH, Vienna, Austria, 2voestalpine Stahl GmbH, Linz, Austria 

Background: Shiftwork including night work is known to be a risk factor for safety, health, and social 
participation. Therefore, several ergonomic recommendations (incl. fast forward rotating shift schedules, 
minimizing night work, reducing the amount of work hours etc.) have been provided and evaluated in many 
studies.  
However, such evaluations have rarely been conducted using intervention study designs with a comparable 
control group, objective data, and longitudinal (time series) data. Therefore, the aim of our study was to 
investigate the effec-tiveness of ergonomic work hour recommendations using actual data on work hours and 
sickness absence over 8 years from a steel production plant which changed the shift schedule for a part of 
their workers. 
The old shift schedule was based on a system with 4 groups and 38.5 h/week with 9 consecutive work days (3 
morning shifts, 3 afternoon shifts, 3 night shifts) followed by 3 days off. The new schedule consisted of 5 
groups working 34.4 h/week with 6 consecutive days (2 morning, 2 afternoon, 2 night shifts) followed by 4 
days off. 

Methods: Daily data on actual work hours and sickness absence (aggregated to monthly data) in the years 
2006 - 2014 was ana-lyzed in 3 groups of workers:  
1) Control group (remain in the old 4-group schedule), n ≈ 1000 per month 
2) Intervention group before change (will change into the new schedule but are still in the old schedule), n ≈ 
500 per month 
3) Intervention group after change, n ≈ 500 per month 
Sickness rates were calculated by dividing actual sick days by 100 planned work days to adjust for the 
different work hours/week in control and intervention group. 

Results: Descriptive analyses showed an increase in sickness rates in all groups, which was mostly due to 
the increasing age during the study period. 
However, ARIMA models and cross-correlation analyses showed a stronger increase in the control group than 
in the intervention group (p< 0.05), before and after controlling for age. Thus, overall sickness rates were 
lower and did not increase as strongly in the intervention group with the new schedule. 

Conclusion: This study supports ergonomic recommendations regarding work hour reduction and a more 
favourable shift pattern (i.e., less consecutive shifts, increased number of free days between two work 
periods) in a longitudinal design using objective data and a control group with comparable job settings. 
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"Working in the Middle of the Night": What is the optimal number of consecutive night 

shifts? 

Marie Aarrebo Jensen1, Åse Marie Hansen2,1, Jesper Kristiansen1, Kirsten Nabe-Nielsen2, Anne Helene 

Garde1,2 
1National Research Centre for the Working Environment, Copenhagen, Denmark, 2University og Copenhagen, 

Copenhagem, Denmark 

Background: Night work is associated with a large range of health problems. When night work is inevitable 
an important question is therefore, if there is an optimal way to organize it? What is better - many consecutive 
night shifts and thus few changes in diurnal rhythms or few consecutive night shifts and thus more changes in 
diurnal rhythms? 

The aim of "Working in the Middle of the Night" was to determine if the number of consecutive night shifts 
affects the risk of disease. The project used acute physiological reactions to assess the impact of 2, 4 and 7 
consecutive night shifts. 

Methods: The study was a cross-over intervention, where 73 police officers were exposed to three different 
ways of organizing night work: ‘2+2': two night shifts followed by two recovery days; ‘4+4': four night shifts 
followed by four recovery days; ‘7+7': seven night shifts followed by seven recovery days. All measures were 
performed by self-monitoring, using questionnaires, logbooks, saliva samples and actigraphy. 

Results: The results showed that 57% preferred 4+4, 26 % preferred 2+2 and 26% preferred 7+7. 
Participants who preferred many consecutive night shifts found night work less demanding, found it easier to 
sleep at different times of the day and were more often evening type personality compared to participants who 
preferred fewer consecutive night shifts. 

The results also showed differences regarding how the diurnal rhythms of the hormones melatonin, cortisol 
and testosterone adapted to night shifts. None of the diurnal rhythms were fully adapted to night orientation 
after seven consecutive night shifts. We found no long-lasting effects on diurnal rhythms, as all hormonal 
rhythms were normalized on the last recovery day. 

Participants slept less after night shifts compared to recovery days. The participants felt less rested and slept 
shorter after the night shifts in 2+2 compared to 4+4 and 7+7. This was partly due to total sleep being the 
shortest on the last day with night shifts. After 6 consecutive night shifts participants slept an hour less per day 
than on recovery days. This resulted in the greatest total sleep deficit on 7+7. 

Conclusion: Overall, the results give no reason to change the current recommendations of minimizing the 
number of consecutive night shifts. However, it may be considered having up to four consecutive night shifts 
in order to balance of the influence of night shifts on circadian disruption versus sleep, and to meet the 
preferences of the employees. 
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Light impacts on circadian rhythms of Intensive Care Unit patients: Preliminary results 

Anna Korompeli1, Nandia Kavrohorianou1, Arne Lowden2, Olav Muurlink3, Theodoros Katsoulas1, Georgios 

Fildissis1 
1National and Kapodistrian University of Athens, School of Health Sciences, ICU Research Unit at “Agioi 

Anargyroi” General Hospital, Athens, Greece, 2Stress Research Institute Stockholm University, Stockholm, 

Sweden, 3Central Queensland University, Griffith Institute of Educational Research, Brisbane, Australia 

Background: Intensive Care Unit (ICU) patients are prone to circadian rhythm disruption, due to illness 
severity and aspects of the ICU environment, notably artificial light exposure. 

Aim: To study: a) circadian rhythm alteration of body temperature (T), Heart Rate (HR) and Mean Arterial 
blood Pressure (MAP), b) the effect of light exposure and c) sleep parameters, during 72 consecutive hours of 
ICU patients stay. 

Method: This observational study was carried out in ICU patients from September to November 2016. The 
inclusion criteria were afebrile patients without sedation, delirium, administration of corticosteroid and 
vasodilators, traumatic brain injury, neurological disorders and mechanical ventilation. The severity of illness 
was assessed using the APACHE-II-score. The time series data of T, HR, MAP were monitored for 72 hours 
continuously and analyzed by Chronos-Fit program. Light exposure (lux) was recorded using wrist actigraphy. 

Results: 18 patients were analyzed (10 men, 8 women, mean age = 69.7) with APACHE II score 21,1 (± 2,2). 
The mean light illuminance during the light hours was 70 ± 15,2 lux and during the night hours was 20 ± 4 lux. 
A decrease of lux levels was observed during the 72 hours of recording. 
The T, HR and MAP followed circadian rhythm (F-to enter<3.2). However, a phase advance of the MAP 
acrophase was recorded (p=0.08). 
There was a negative correlation between the lux levels and the acrophase of MAP (p=0.023, r=-0.600). On 
the 3rd 24h of recording, the lux levels were negatively correlated with the acrophase of HR (*p=0.05, r=-
0.667).No correlation between T, HR and MAP and length of stay in the ICU was detected. 
Due to reduced mobility of ICU patients, sleep parameters from wrist actigraphy could not be evaluated.  

Conclusions: The preliminary results of this study showed that during the 72-hour period of recording, all 
parameters followed circadian rhythmicity in the ICU patients. However, during this period, the ICU 
environment promoted a phase advance in MAP acrophase. 

A larger cohort of ICU patients, compared with patients exposed to natural light, is required for the validation 
of the preliminary results, as well as for a more accurate correlation of light levels with potential circadian 
arrhythmias in the critically ill patients. 
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How we combine better working time arrangements with job content improvements: 

Experiences in stress prevention programmes 

Kazutaka Kogi1, Yumi Sano1, Yuriko Takeuchi1, Etsuko Yoshikawa2, Toru Toshikawa3 
1Ohara Memorial Institute for Science of Labour, Tokyo, Japan, 2Tokyo Aiake University of Medical and Health 

Sciences, Tokyo, Japan, 3National Institute of Occupational Safety and Health, Kawasaki, Japan 

Background: There is a clear trend to emphasize the relationship between working time arrangements and 
job stress. This is reflected in recent participatory programmes for improving working time arrangements and 
job content in a combined manner. These programmes usually address wide-ranging aspects of job stress by 
applying action-oriented tools aimed at immediate improvements. It is useful to know how the joint change of 
work schedules and job content is facilitated by examining types of work-lace-level actions taken with the 
support of occupational health teams. 

Methods: The common types of improvements undertaken at the workplace level for improving mental health 
of workers in selected stress prevention programmes were compared. The programmes studied included 
participatory occupational health activities of local government employees and health and nursing care 
workers. How work schedule improvements were combined with other stress-reducing actions were 
examined. The common features of the participatory procedures facilitating the joint change process with the 
support of volunteer facilitators were then discussed. 

Results: The reviewed programmes comprised serial group-work steps for implementing multifaceted 
improvements at the workplace. Multiple aspects addressed commonly included team-based communication, 
work schedules, ergonomic work methods, physical environment and social support. The work schedule 
improvements such as limiting overwork hours and securing resting periods were undertaken by 10-20% of 
participating workplaces. These work schedule changes were usually combined with enhanced communiation 
within work teams or with improved work methods. These joint changes were facilitated by the participatory 
procedures consisting of learning local good practices, group work on proposing immediate improvements and 
consensus building about priority improvements. Tese steps were facilitated by utilizing a mental health action 
checklist listing locally feasible improvement actions. Main contributing factors for the observed multifaceted 
improvements covering work schedules were the simple group work procedures and the use of action-
oriented checklists for proposing multifaceted actions as well as the increased attention to the recognized 
need for restful work schedules in preventing overworking situations. 

Conclusion: The participatory procedures relying on locally feasible actions for reducing work stress were 
found to facilitate the implementation of multifaceted improvements including working time arrangements. It is 
suggested to undertake easy-to-follow participatory steps based on local good practices with a view to 
multifaceted actions including teamwork, working time arrangements and productive work. 
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Roster generation in nursing: A critical evaluation of the International Nurse Rostering 

Competition. 

Philip Bohle1, Geoff Harris2, Johannes Gaertner3 
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Vienna, Austria 

Background: Designing and revising shift rosters is a complex computational problem that incurs substantial 
costs for many organisations.  This complexity is apparent when only seeking to satisfy staffing 
requirements.  It rapidly escalates when other constraints are added and must be simultaneously satisfied, 
such as those intended to enhance health and safety or meet industrial/regulatory requirements. Roster 
generation software must therefore be able to accommodate and resolve competing constraints. 

The International Nurse Rostering Competition aims to encourage the development of efficient rostering 
solutions in nursing. Solutions are evaluated according to a problem description and rules (constraints).  For 
the most recent round of the contest (INRC II, see Ceschia et al., 2015), solutions must comply with a 
‘Scenario’ applying to all weeks of the roster (e.g. employment contracts and required shift types) and ‘Week 
Data’ specific to individual weeks (e.g. daily staffing requirements or nurses’ preferences for work days), plus 
provide ‘History’, which is information that must pass from week to week (e.g. the number of consecutive shifts 
worked or days off). 

Method/Results: This paper critically evaluates the problem description and rules used to define valid 
solutions and score their effectiveness in the INRC II.  It particularly focuses on whether ‘hard constraints’ 
(those required for a valid solution) and ‘soft constraints’ (those that can be violated without invalidating the 
solution but incur penalties) are correctly specified, and whether important constraints are omitted. For 
example, one soft constraint concerns compliance with specific restrictions on working days enshrined in 
employment contracts and should arguably be specified as a hard constraint. 

Conclusions: The INRC II incorporates many complex constraints affecting rostering for nurses in hospitals 
and other large workplaces.  However, the specification of these constraints appears to have been largely 
driven by programming or organisational concerns and without specific reference to the large body of 
evidence on roster design available within the shiftwork research literature.  Refinement of the INRC II 
requirements is therefore desirable.  Genuinely research-based specification of hard and soft constraints will 
provide a much more valid basis for the translation of roster generation research into practice and provide 
evidence-based guidance for developers of roster generation software in the future. 
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A wider perspective on reducing fatigue risk in aviation  

Tomas Klemets, David Karlsson 

Jeppesen Systems, Gothenburg, Sweden 

The traditional method of containing fatigue risk when planning airline pilots has been to apply a collection of 
strict cut-off rules, for example rules for the duty time duration. Even when we today have bio-mathematical 
models (BMMs) available, which more accurately predict fatigue risk, many operators are still limiting their risk 
reduction approach to only focus on the flights beyond a BMM’s cut-off limit. This leaves a significant 
improvement potential untapped, as risk is present also below this cut-off. This paper proposes metrics for 
quantification of overall fatigue risk and a method for improved risk reduction in a crew planning process. 

Building on the correlation between sleepiness levels and the fatigue risk of an individual, and the known 
variance of BMMs, this paper propose a definition of two metrics for overall fatigue risk; Absolute Fatigue Risk 
(AFR), reflecting the overall risk for a fatigue-related incident or accident taking both severity and frequency 
into account, and Normalised Fatigue Risk (NFR), reflecting the risk profile; average risk per flight. Using 
these two metrics for quantification of overall risk, the results clearly shows that fatigue risk, in the studied 
planning problems, can, without a drop in crew efficiency, be reduced 4-9 times more with an holistic proactive 
approach, compared to a more traditional approach using only a strict cut-off. 

It is further shown, when keeping all constraints intact, that there is a point after which the return diminishes 
and costs are increasing much faster than fatigue risk is being reduced. We also demonstrate that an even 
higher improvement, at a lower cost, can be achieved if a few rules are allowed to be re-aligned with human 
physiology - something a BMM can be used for in a series of iterative what-if simulations. 

This study is done using just a few network structures for two-pilot operation and it should be noted that 
results are highly dependent on the flight schedule, the crew base establishment and additional constraints 
present. 
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Applying a new physiologically-based model for predicting sleep and cognitive performance 

under conditions of chronic sleep restriction and circadian misalignment 
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1Division of Sleep Medicine, Harvard Medical School, and Division of Sleep and Circadian Disorders, Brigham 

and Women's Hospital, Boston, MA, USA, 2School of Psychological Sciences, Monash University, Melbourne, 

VIC, Australia, 3Department of Environmental Health Sciences, Harvard T. H. Chan School of Public Health, 

Boston, MA, USA, 4Institute for Medical Psychology, Ludwig-Maximilian-University, Munich, Germany, 
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Background: Shift-work schedules can cause chronic sleep restriction and circadian misalignment. Cognitive 
performance models can be used to evaluate schedule design. We present a new model that includes two 
innovations: (i) a sleep homeostatic process based explicitly on adenosine and adenosine receptors, which is 
a key neurotransmitter system for sleep homeostatic responses; and (ii) a dynamic circadian pacemaker that 
predicts effects of light on human circadian rhythms. Model inputs are light/dark patterns and times at which 
sleep is permitted; outputs are predicted sleep/wake state and psychomotor vigilance test (PVT) lapses. 

Methods: Dataset 1 (sleep deprivation, sleep restriction) included PVT from groups assigned to total sleep 
deprivation (3 days, 50 lux, n=13), 4h time-in-bed (14 days, n=13), 6h time-in-bed (14 days, n=13), or 8h time-
in-bed (14 days, n=9). The latter three conditions used 100 lux during wake, and ended with 3 days of 8h time-
in-bed. Dataset 2 (circadian misalignment, sleep restriction) included PVT and scored sleep/wake for 
individuals assigned to 42.85-h forced desynchrony "days" (4 lux during wake) with sleep:wake ratio of 1:2 
(n=8) or 1:3.3 (n=9). Dataset 3 (shift work) included sleep logs (n=40) and light recordings (n=26) for shift-
workers under two conditions in a within-subjects design: (i) a fast-forward rotating schedule; and (ii) a 
chronotype-adjusted schedule, which was selected based on the individual's self-reported chronotype. Start 
times (6am, 2pm, and 10pm) and shift duration (8h) were constant across schedules. 

The adenosine model without the circadian pacemaker was previously fit to group-average PVT for Dataset 1. 
We used these results to determine parameters for the new model. Next, we tested predictions of group-
average sleep/wake state and PVT lapses in Dataset 2. Finally, we explored predictions of each individual's 
sleep/wake state and PVT lapses in Dataset 3, choosing the model's intrinsic circadian period based on each 
individual's chronotype. 

Results: PVT lapse predictions from the new model closely matched those from the adenosine-only model in 
Dataset 1. Model predictions of sleep/wake state and PVT performance were in close agreement with group-
average data from Dataset 2 in both sleep:wake ratios. In Dataset 3, the model predicted that PVT 
performance would be better on chronotype-adjusted schedules than on unadjusted schedules. 

Conclusion: A new model of sleep and cognitive performance that includes a physiologically-based sleep 
homeostatic process and dynamic circadian pacemaker equations performs well under entrained and non-
entrained conditions, and has potential uses in assessing shift-work schedules for individual shift-workers. 
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Sleep inertia in a biomathematical model of fatigue 

Lauren Waggoner1, Siobhan Banks2, Cassie Hilditch2, Stephanie Centofanti2, Jillian Dorrian2, Steven Hursh1, 

Hans` Van Dongen3 
1Institutes for Behavior Resources, Inc., Baltimre, MD, USA, 2University of South Australia, Adelaide, Australia, 

3Washington State University, Spokane, WA, USA 

Background: In settings that allow napping while at work, individuals may need to perform rapidly after 
awakening. However, performance immediately after awakening may be substantially impaired by sleep 
inertia. We recently expanded a biomathematical model (McCauley et al., J. Theor. Biol., 2013) to include an 
equation to predict the effect of sleep inertia on performance. Here we estimate the parameters of this 
equation using data from a planned napping experiment. 

Method: N=32 healthy participants (ages 21-35y, 18 females) completed a 3-day, laboratory-based, simulated 
shiftwork study. After a baseline day they were kept awake at night and were randomly assigned to one of 
three conditions: control, with no nap (N=11); 10-minute nap ending at 04:00h (N=11); or 30-minute nap 
ending at 04:00h (N=10). Participants completed both 3-minute and 10-minute psychomotor vigilance tasks 
(PVT) approximately every 2 hours during wakefulness, and before and after the nap. Performance was 
quantified with PVT lapses (RT>355ms for 3-minute PVT; RT>500ms for 10-minute PVT). 

Results: The equation for sleep inertia in the biomathematical model is an ordinary differential equation. It has 
a parameter γ for the predicted magnitude of impairment due to sleep inertia immediately after awakening, 
which is expressed as the additional impairment relative to predicted impairment without sleep inertia. It also 
has a parameter ρ for the rate of dissipation of sleep inertia. Estimation of γ and ρ was performed by fitting 
model predictions to the PVT lapse data using mixed-effects linear regression. All other model parameters 
were kept fixed at their published values. To differentiate the 3-minute and 10-minute PVTs, a scaling 
parameter was included. We found that γ = 0.54 ± 0.11, indicating that the predicted magnitude of additional 
performance impairment due to sleep inertia immediately after awakening is approximately half that of the 
predicted magnitude without sleep inertia. Furthermore, we found that ρ = 3.2 ± 1.1 (translating to a time 
constant of 19.0 ± 6.5 minutes), indicating that half of the sleep inertia effect dissipates in about 13.1 minutes. 

Discussion: We used data from a dose-response study of sleep inertia resulting from a nap during nighttime 
sleep deprivation to estimate model parameters for sleep inertia in a biomathematical model of fatigue. The 
parameter estimation yielded plausible values. The model will be validated and refined in future work involving 
additional datasets, forming a basis of a tool to estimate the magnitude and dissipation of impairment following 
sleep in the workplace. 
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A constraint-based approach to roster generation: An alternative to probabilistic methods in 

nursing 

Geoff Harris1, Philip Bohle2 
1Bond University, Gold Coast, QLD, Australia, 2The University of Sydney, Sydney, NSW, Australia 

Background: This paper extends earlier work (Harris and Bohle, 1998) on a constraint-based programming 
(CSP) approach to shift roster generation and responds to a recent expansion of research on more 
probabilistic approaches to roster generation in nursing.  It specifically examines the utility of CSP for 
incorporating research-based design elements aimed at enhancing shiftworkers’ health, wellbeing and 
performance.  CSP can, for example, readily incorporate hard or soft constraints to reduce sleepiness based 
on the ‘shift response map’ described by Postnova et al. (2014). 

Method/Results: Constraints can be categorised as ‘hard’ or ‘soft’.  All hard constraints must be satisfied to 
generate a valid roster. Soft constraints are typically applied as a penalty function (objective function) after a 
valid roster is generated and violation of them does not invalidate the solution.  Scheduling the same nurse to 
two shifts that overlap in time is an example of violating a hard constraint. Scheduling a nurse to four 
consecutive night shifts when a maximum of two is the general expectation (but not an absolute requirement) 
is an example of violating a soft constraint. 

A recent literature review indicated that less than four per cent of published papers on shift roster generation 
in nursing use CSP.  The remainder generally use probabilistic or voting techniques, which partition 
constraints as either hard or soft during initialization of the roster generation process.  The authors’ CSP 
implementation will be used to demonstrate how easily constraints typically designated as soft can be moved 
between the soft and hard constraint groups during the roster generation process. 

Conclusions: CSP has important benefits for roster generation when there are many soft constraints.  The 
present CSP approach utilises the flexibility of directly applying soft constraints to dynamically and flexibly 
move constraints from soft to hard during the generation process.  The benefits are apparent in the size of the 
search phase space that has to be traversed.  Eliminating sub-trees that may potentially contain valid 
solutions, but that are too costly when the soft constraints are applied, increases the capacity to efficiently 
consider a suite of soft constraints.  Illustrative examples will be presented. 
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Evidence of healthy aging in experienced nurses and midwives 
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Background: A growing body of literature links shiftwork with increased risk of gastrointestinal disturbance, 
cardio-metabolic disease, psychological illness and some cancers.  However, while some workers are 
vulnerable to these health concerns, others have engaged in shiftwork for decades and cope extremely well. 
The aim of this project was to identify data clusters on health-related variables in a group of Australian nurses 
and midwives across measures of physical, behavioural and psychosocial health, and to examine factors that 
may be predictive of cluster membership. 

Methods: Participating hospital nurses and midwives (n=96, f=85, age=44.3±12.6y, shiftwork 
experience=18.9±12.7y) completed the Standard Shiftwork Index, which measures demographics (e.g. age, 
shiftwork experience), personality, physical and psychological health, sleep disturbance and shiftwork-related 
social, domestic and work disruption. Coping strategies were also measured, and included engaged (problem-
solving, cognitive restructuring, emotional expression, social support) and disengaged (problem avoidance, 
wishful thinking, self-criticism, social withdrawal) coping styles. Participants then had the option to provide a 
saliva sample (n=45), used to measure telomere length (if our DNA were shoelaces, telomeres would be the 
aglets).  Telomeres shorten with age, and under conditions of high stress. 

Results: Cluster analysis (with fair-good cohesion and separation) revealed two clusters: (a) a “Healthier” 
cluster, with lower reported levels of social, domestic, sleep and work disruption, fewer gastrointestinal, 
cardiovascular and psychological symptoms, and lower neuroticism; and (b) a “Less Healthy” cluster, with 
significantly worse scores across all of these variables (p<0.05). Controlling for gender, age and weekly work 
hours, the odds of being “Less Healthy” were significantly (p<0.05): reduced by more than 80% for 
experienced workers (those with ≥20y compared to those with <20y shiftwork experience, OR=0.16); reduced 
by engaged coping style (OR=0.92); and increased by disengaged coping style (OR=1.20).  Analyses 
revealed a negative relationship between age and telomere length (r=-0.22) in less (<20y) experienced, and a 
positive relationship (r=0.85) in more (≥20y) experienced workers. 

Conclusion: Findings provided evidence of healthy aging in experienced shiftworkers that is linked to coping 
style. This may reflect a “healthy worker effect,” whereby workers who are less able to cope with the negative 
effects opt out of shiftwork. Therefore, the remaining cohort of experienced shiftworkers consists mostly of a 
“healthy survivor population.”  Ongoing analyses are examining behavioural strategies used to maintain health 
across a career in shiftwork. 
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Relationship of work schedule and working hour characteristics to mental health problems in 

hospital workers 
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3University College London, London, UK 

Background: Epidemiological studies have yielded mixed evidence on the association between shift work 
and mental health. We studied whether objectively assessed exposure to shift work and working hour 
characteristics are related to risk of mental health problems. 

Material and Methods: Participants were 4 776 fulltime hospital workers (excluding physicians) who had 
participated in the Finnish Public Sector Study surveys in 2008 and 2012. Mental health problems were 
assessed using the General health questionnaire (GHQ-12). Working time schedule (day work, two-shift work, 
three-shift work) and various working hour characteristics (Härmä et al 2015) were based on realized 
electronical rosters from the three months preceding the surveys. We used logistic regression model (Model 
1) controlling for sex, age, education and mental health problems in baseline (2008) to study the association 
between shift work and mental health problems in 2012. We used fixed effects time-dependent logistic model 
(Model 2) to investigate whether the intra-individual changes in working time schedule or working hour 
characteristics (25% increase) explained changes in mental health problems in 2012. Interactions with age in 
three groups (<40, 40-49 and 50- ) were studied in both models. 

Results: Compared to day work two or three shift work (Model1) were not associated with risk of mental 
health problems (OR 0.97, 95%CI's 0.79-1.19 and OR 1.19, 95%CI 0.94-1.51). Of the eight included working 
time characteristics, short recovery periods after night shifts (Model 1, OR 0.84, 95%CI (0.70 -1.00), > 40 h 
weeks (Model 2, OR 1.16, 95CI% 1.03-1.31) and short shift intervals (Model 2, OR 1.28, 95%CI 1.00-1.64) 
were associated with mental health problems. Age interactions suggested that long working weeks (>48 h) 
(Model 1, OR 1.90, 95%CI 1.13-3.25) and evening shifts (Model 2, OR 1.45, 95%CI 1.00-2.15) were 
associated with mental health problems in younger workers. In addition, evening shifts (Model 1 OR 1.19, 
95%CI 1.00-1.98) and short shift intervals (Model 2, OR 1.64, 95%CI 1.05-2.60) were associated with mental 
health problems in workers over 50 years of age. 

Conclusions: The results suggest that shift work or working hour characteristics do not have a major effect 
on mental health problems in hospital workers. However, analyses stratified by age pointed that the effect of 
working time on mental health varies between younger and older workers. 
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Working time: Interactions of length, location and control 

Corinna Brauner, Anne Marit Wöhrmann, Susanne Gerstenberg 

Federal Institute for Occupational Safety and Health (BAuA), Dortmund, Germany 

Background: Large groups of employees are confronted with working time demands such as excessive 
working hours, shift work and weekend work. Research has shown that these demands can pose risks for 
employees' health and well-being. On the other hand, there are working time resources such as working time 
control that are found to have beneficial effects on employees' health and well-being. The aim of this study is 
to investigate in what ways the accumulation of working time demands affects well-being of employees and to 
explore the role of work time control in these relationships. 

Methods: Data from the BAuA-Working Time Survey 2015 - a representative cross-sectional survey of 20,000 
working persons in Germany - were analyzed. In this study, 18,119 employed persons were considered, self-
employed persons were excluded. 

Results: A series of hierarchical regression analyses revealed that longer working hours, weekend work and 
shift work are predictors of work-life balance of employees. The duration of working time had the strongest 
negative relationship with work-life balance and explains 5.6% in its variance. However, weekend work (2.4%) 
and shift work (1.1%) explained additional variance. The analyses indicate that work time control plays an 
important beneficial role for work-life balance, explaining 3.9% in its variance. Co-occurring working time 
demands showed additive but not interactive effects on work-life balance. Initial descriptive analyses indicated 
that work time control might have a buffering effect that is particularly strong in the presence of multiple 
working time demands. However, in inferential analyses the interaction effect was significant but did not 
explain a substantial amount of variance. 

Conclusion: This study sheds light on the effects of working time demands and work time control on 
employees' work-life balance in a large representative sample of German em-ployees. Further research on 
working time and employees' well-being should focus on the simultaneous occurrence of different working 
time demands and resources and address the question under which circumstances direct versus interactive 
effects are relevant. 
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Daily rest interval periods and business emails after work among information technology 

workers: a 1-month observational study using a smart tablet fatigue app. 

Tomohide Kubo, Izawa Shuhei, Masaya Takahashi, Masao Tsuchiya, Hiroki Ikeda, Keiichi Miki 

National Institute of Occupational Safety and Health, Kawasaki, Japan 

Background: The EU's working time directive stipulates recovery periods as "11 consecutive hour rest-
intervals between working days." In Japan, adopting this regulation has been discussed. To enhance recovery 
from work-induced fatigue, an important question is directed not only to the length of daily rest periods (DRP) 
but also to the way of how workers spend their off-job time. An earlier study suggested that work-related 
contact outside of working hours could be connected to the development of health problems (Arlinghaus, 
2014). Given that the right to disconnect from work has been introduced in France (NOR: ETSX1604461L), 
more research is necessary to determine how business e-mailing after working hours-a potential disturbing 
factor to the quality of life-is associated with recovery from fatigue. We thus aimed to examine the association 
between DRP and fatigue recovery in terms of the length and quality of DRP using a 1-month observational 
study. 

Methods: Fifty-five daytime employees (29 men and 26 women, mean and SD; 39.6±6.3 yr) working at an 
information technology company participated in a one-month observational study. Visual analogue scale 
(VAS; fatigue upon awakening, psychological detachment at bedtime, motivation at bedtime, and frequency of 
job-related e-mail after work), reaction time test, and daily logs (work, DRP, leisure, and sleep) were 
repeatedly measured by a tablet fatigue app that we newly developed. Resting blood pressure was measured 
in the workplace at around 12 AM. Data of DRP length and post-work e-mail frequency were divided into two 
levels according to the median of each. Two-way (DRP length [long, short]) x post-work e-mail frequency 
[many, few]) multilevel mixed-effects linear regression analyses were performed. 

Results: Significantly higher fatigue (P=0.008) and poorer detachment (P=0.023) were found in short than in 
long DRP lengths, without significant main effect of post-work e-mail frequency or the interaction. Significantly 
lower motivation (P=0.047) and higher heart rates (P=0.015) were found for many post-work e-mailing than for 
the few e-mailing, regardless of DRP length. Any other significant effects were not observed. 

Conclusion: This study suggested that the perceived levels of fatigue and psychological detachment could be 
related to the length of DRP, whereas the psycho-physiological levels of stress and self-reported motivation 
are affected by the quality of DRP (i.e., job-related e-mailing during the off-work period). Therefore, ensuring 
both the length and quality of DRPs is important to protecting recovery opportunities among workers. 
Specifically, the frequency of e-mailing after work should be minimized for complete recovery. 
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Large scale self-rostering in the aviation industry 

Tomas Klemets, David Karlsson 

Jeppesen, Gothenburg, Sweden 

The methods and impact of employee self-rostering in various industries are often brought up for discussion 
and study. The importance and value of employees having influence on their work schedule is, in general, 
agreed as being high. But how is this done in practice for a workforce too large to gather in front of a 
whiteboard with magnets (which otherwise is a common solution)? 

This presentation provides deeper insights into the three main methods used in the aviation industry, in order 
to deliver employee influence on work schedules. These are; strict seniority line bidding, strict seniority 
preferential bidding, and weighted fair share preferential bidding. We will describe the three methods and point 
out the advantages and disadvantages of each, as they are commonly understood in the industry by crew 
scheduling experts. 

This presentation is not a paper on new research findings, but is rather meant to convey methods from the 
aviation industry that are potentially useful in other industries. 
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Effect of work intensification and work extensification on women’s health in the globalised 

labour market 

Jinky Leilanie Lu 
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Manila, Manila, The Philippines 

This study examined the association between labour intensification due to work intensification and 
work extensification and ill health in women in certain manufacturing work in the Philippines. Work 
intensification is defined as more workload for each worker, and work extensification as less deadtime or work 
rest and more overtime.  

The sample was 23 establishments and 630 respondents. Workplace environment monitoring showed 
exposure to hazards such as noise, chemicals, poor ventilation, and poor illumination.  

The most prevalent illnesses and health problems were headache and coughs and colds. Results of focus 
group discussions showed adverse work conditions, hazard exposures among women workers, fast pace of 
work, close supervision, prevalent occupational illnesses, and management style that do not comply with the 
national work standards.  

The results indicate that the health issues of women workers depend on many factors, such as management 
and supervisory style, job autonomy, nature of task, and hazard exposures. This study resulted in three major 
analytic observations on the engagement of women workers in the new global labour market, the role of 
information technologies (IT) in women’s work, and occupational illnesses caused by work intensification and 
work extensification. 
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Insights to shiftwork dynamics from neurophysical modeling of sleep and circadian rhythms 

Svetlana Postnova1,2, Peter Robinson1,2 
1University of Sydney, Sydney, NSW, Australia, 2ARC Center of Excellence for Integrative Brain Function, 

Sydney, NSW, Australia 

Internal circadian clocks drive every system in a human body: from circulation and cognition to metabolism, 
memory, and mood. These clocks are kept in synchrony by the light-dark cycle, such that during daylight the 
body is awake and prepared for day's activities; e.g., stress hormone levels are high, blood pressure, heart 
rate and metabolic rates are increased. During nighttime the body is asleep, glucose tolerance is reduced, 
appetite hormones are high to suppress hunger, and activity of the immune system is increased. For millions 
of years, human organism developed under conditions of the natural light-dark cycle. Invention of electric light 
nearly 200 years ago have changed our times of light exposure allowing light and wake at nighttime and 
enabling 24/7 work hours, with nearly 20% of the current workforce employed in shiftwork. The downside is 
that shiftwork and exposure to light during nighttime lead to misalignment between circadian clocks and daily 
activities (e.g. meals and sleep), and are linked to increased rates of errors and accidents, as well as 
metabolic, mental, and neurological diseases. 

In this study, a mechanism-based neurophysical model of arousal dynamics is applied to investigate effects of 
forward and backward rotating shiftwork on sleep and circadian rhythms as well as to develop light exposure 
schedules to improve circadian entrainment. The model is comprised of the mutually inhibitory sleep- and 
wake-active neuronal populations, whose dynamics are modulated by the circadian and homeostatic drives. 
The circadian drive, in turn, is entrained by the light-dark cycle in accord with the human phase- and dose-
response curves. The model predicts that the effect of direction of rotation is different depending on the 
rotation speed. In particular, backward rotation is associated with (i) lower average sleep drive than forward 
rotation for speeds of 5-8 days, (ii) similar sleep drives for the speeds of 3-5 days, and (iii) higher sleep drive 
for 1-3 and > 9 days rotation speeds. Further, we determine a multitude of light exposure schedules allowing 
for optimal (fastest) adaptation to a given phase difference between the clock and environment. 

This work was supported by the Australian Research Council Center of Excellence for Integrative Brain 
Function (ARC Center of Excellence Grant CE140100007), the Australian Research Council Laureate 
Fellowship Grant (FL140100025). 
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The impact of shiftwork on skeletal muscle health: A critical review 

Severine Lamon, Dominique Condo, Evelyn Zacharewicz, Brad Aisbett 

Deakin University, Burwood, Australia 

Background: About one in four workers have irregular working shifts. This disrupts sleep and waking 
behaviours due to sleep deprivation, sleep restriction and circadian misalignment of the workers’ sleep 
patterns. When compared to the rest of the working population, shiftworkers are at greater risk to develop 
metabolic impairments over time. One fundamental component of human metabolic health is skeletal muscle, 
the largest organ in the body. However, cause-and-effect relationships between shiftwork and skeletal muscle 
health have not been established. 

Methods: A critical review of the literature was completed on the basis of a search of online databases. 

Results: Drawing evidence from rodent and human models of sleep deprivation and sleep restriction, we 
hypothesize that shiftwork has a major impact on human skeletal muscle health. By disrupting the muscle 
circadian clock, shiftwork negatively influences hormone balance, dietary intake and physical activity; the 3 
fundamental drivers of skeletal muscle health. In this review we examine the mechanisms that may underlie 
the individual contribution of each of these 3 components and propose possible physical activity- and diet-
based countermeasures to preserve skeletal muscle health in shiftworking populations. 

Conclusion: While associations exist between shiftworkers’ health and metabolic impairments in the muscle, 
further research is needed to establish cause-and-effect relationships and inform the development of targeted 
health interventions. 
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Adding human physiology to the airline crew scheduling process 

David Karlsson, Tomas Klemets 

Jeppesen Systems AB, Göteborg, Sweden 

New regulations in the airline industry are opening the door for using bio-mathematical models for evaluating 
schedules for alertness. As long as the airline can show an "equivalent level of safety" it is even possible to 
alleviate some of the regulatory rules, and thus realize some productivity gains. There is still a lot of work to be 
done in finding the optimal way of integrating human physiology in the airline crew scheduling process. Even 
so, the early adopters of this technology are already seeing significant savings from a multitude of different 
fatigue risk management strategies. 

This presentation will show examples from airlines, successfully using bio-mathematical models in the airline 
crew scheduling process to improve on crew alertness while maintaining or even improving productivity. We 
will also highlight some of the potential pitfalls and discuss how such situations can be addressed. 



  Page 62 

0043 

Psychomotor vigilance in shift working female hospital staff 

Dirk Pallapies, Katarzyna Gawrych, Leoni Kösters, Sylvia Rabstein, Martin Lehnert, Alexandra Beine, Jörg 

Walther, Thomas Behrens, Thomas Brüning 

Institute for Prevention and Occupational Medicine of the German Social Accident Insurance, Institute of the 

Ruhr-Universität Bochum (IPA), Bochum, Germany 

Background: The psychomotor vigilance test (PVT) is used for assessment of behavioural alertness. A short 
3 minute version of this reaction time test is available for repeated testing, e.g. in clinical settings. PVT 
outcome measures like mean response speed (1/reaction time), percentage of lapses (failing to respond) and 
false starts (anticipated response) can easily be evaluated. Shift work can lead to reduced alertness. We 
compared PVT results in female hospital staff before and after successive day and night shifts, taking age, 
chronotype and other variables into account. 

Methods: 75 female hospital workers (mean 38 years) performed a PVT under standardized conditions 
before a period of three successive night shifts and shortly after each night shift as well as before a period of 
successive day shifts and after two day shifts. 25 additional female hospital workers (mean 46 years) only in 
day shift performed a PVT before and after their shifts as well. Means and standard deviations (SD), medians 
and percentiles of response speed, percentage of lapses, and false starts were analysed. Chronotype was 
estimated using the Munich ChronoType Questionnaire for shift workers (MCTQshift) and grouped into early, 
intermediate, and late types. We applied linear mixed models to determine the effects of shift type (day/night), 
study day (day 1/day 2/day 3), age and other variables on the PVT outcome measures. 

Results: Younger age and higher education were associated with better performance (higher response 
speed, lower percentage of lapses). Due to the higher age, the group in day shift only had a poorer overall 
performance than the shift workers which limits further comparisons between these two groups. In the shift 
working group response speed was similar before day and night shift periods and after day shifts (means 
varied from 4.36/s to 4.39/s) while it was reduced especially after the first of the successive night shifts 
(means 4.22/s, 4.26/s, 4.28/s). Correspondingly, percentage of lapses varied between 6.2 and 7.5 before day 
and night shift periods and after day shifts while it was increased after night shifts, most pronounced after the 
first (means 9.9, 9.5, 8.2). Percentages of false starts were overall very similar. Preliminary analyses indicate 
that these effects were weaker or absent in participants with early chronotype or age above 50 years. 

Conclusion: PVT results show slightly reduced alertness after night shifts, especially after the first, less 
pronounced in the early chronotype / older group. 
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The impact of a snack versus a meal on driving performance during simulated nightshifts: 

Preliminary results 

Charlotte Gupta1, Jillian Dorrian1, Stephanie Centofanti1, Alison Coates2, David Kennaway3, Gary Wittert4, 

Leonie Heilbronn3, Peter Catcheside5, Manny Noakes6 
1Centre for Sleep Research, University of South Australia, Adelaide, South Australia, Australia, 2Division of 

Health Sciences, University of South Australia, Adelaide, South Australia, Australia, 3Robinson Research 

Institute, Adelaide Medical School, University of Adelaide, Adelaide, South Australia, Australia, 4Discipline of 

Medicine, Adelaide Medical School, University of Adelaide, Adelaide, South Australia, Australia, 5Adelaide 

Institute for Sleep Health, School of Medicine, Flinders University, Adelaide, South Australia, Australia, 

6Commonwealth Scientific and Industrial Research Organisation, Adelaide, South Australia, Australia 

Background: We have previously found that eating a large meal at 0130h during a nightshift significantly 
impairs driving performance at 0300h, suggesting food intake negatively impacts performance that is already 
impaired by greater sleep propensity during the night. To extend these results we are currently investigating 
how eating a large meal, a snack, or not eating during the nightshift differentially impacts driving performance 
and attention. 

Methods: 12 healthy non-shiftworking males (n=7) and females (n=5) aged 19-39y (age M±SD: 25.25±5.97 
years, BMI: 23.48±1.50 kg/m2) participated in a 7-day laboratory study.  Participants were randomly allocated 
to one of three conditions: eating at night (n=4; males:females, 2:2), snack at night (n=4; 2:2) or no eating at 
night (n=4, 3:1). During each simulated nightshift participants ate a large meal at 0030h comprising 30% of 
24h energy intake (eating at night condition), a snack at 0030h comprising 10% of 24h energy intake (snack at 
night condition), or did not eat at 0030h (no eating condition). Performance assessments occurred at 2000h, 
2230h, 0130h and 0400h and consisted of a 40-minute simulated drive on the York Driving Simulator and a 3-
minute Psychomotor Vigilance Task (PVT-B).   

Results: Preliminary mixed model analyses were conducted with fixed effects of eating condition and 
performance time (2000h, 2230h, 0130h and 0400h), and a random effect of participant ID. Driving 
performance was significantly worse at 0400h (p<0.001). This pattern of impairment across the night was 
seen in all eating conditions, however the eating at night condition was significantly worse at 0400h compared 
to the snack and no eating conditions, with significantly less time spent in the safe zone (p<0.001; percentage 
of time within 10km/h of the speed limit and 0.8 metres of the centre of the lane), greater speed variability 
(p<0.001) and greater lane variability (p<0.001). Additionally, there was a significant main effect of eating 
condition and performance time on PVT-B performance, such that greater attention impairments were seen in 
the eating at night condition (p<0.01) and at 0400h (p<0.001). 

Conclusion: Significantly impaired driving performance and attention was found at 0400h compared to 
2000h, 2230h and 0130h. Driving performance at this time of night was further impaired after eating a large 
meal at 0030h but not after eating a snack. Further data remain needed to clarify these preliminary findings. 



  Page 64 

0003 

Extended work hours of women workers in manufacturing industries 

Jinky Leilanie Lu 

Institute of Health Policy and Development Studies, National Institutes of Health, University of the Philippines 

Manila, Manila, The Philippines 

The study looked into the occupational hazards and injuries among 500 workers in 10 semiconductor 
industries in Cavite Export Processing Zone in the Philippines. The subjects included only those who were 
doing extended shiftwork beyond 8 hours, specifically 12 hours. Industries were classified as either small, 
medium or large scale industries based on the number of workers in the company.  

This is a parametric study using stratified sampling where instruments included workplace ambient monitoring, 
safety investigation, medical records review, survey questionnaires and interviews. For the 500 workers given 
questionnaires, problems cited for work conditions included poor housekeeping, slippery floors, uneven floors, 
no machine guard, insufficient work area, and insufficient warehouse/ storage area. These conditions may 
predispose a worker to accidents and injuries.  

The top five most frequent stressors for both males and females were overtime, fast-paced work, repetitive 
work, mental fatigue and visual strain. The most prevalent injury was cuts and bruises at 65.5%.  When 
hazards and injuries were associated for this group of extended shiftworkers, the results showed significant 
association between the following: noise with hearing loss (p=0.19), poor illumination with eye strain 
(p=0.007), muscle injury with vibration (p=0.46), excessive work with low back injury (p=0.00), slipping with 
poor housekeeping (p=0.021), slippery floor with falls (p=0.32), and with uneven floors (p=0.003). 
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Feasibility of prescribed routine faecal sampling to determine the impact of sleep loss on the 

human gut microbiota in a controlled sleep laboratory environment  

Amy C Reynolds1, Jessica L Paterson1, Dragana Stanley2, Kenneth P Wright Jr3, Robert J Moore4, Karena 

Burke2, Drew Dawson1, Sally A Ferguson1 
1Appleton Institute, Central Queensland University, Adelaide, South Australia, Australia, 2School of Health, 

Medical and Applied Sciences, Central Queensland University, Rockhampton, Queensland, Australia, 3Sleep 

and Chronobiology Laboratory, University of Colorado at Boulder, Boulder, Colorado, USA, 4Host-Microbe 

Interactions Laboratory, RMIT University, Bundoora, Victoria, Australia 

Introduction: The human gut microbiome plays an important role in disease development and progression; 
particularly in metabolic diseases associated with shiftwork. The gut microbiota refers to the community of 
microorganisms (predominantly bacteria) located in the intestinal tract. Disruption of the healthy balance of the 
gut microbiota (commonly termed gut dysbiosis) is associated with metabolic disorders. This is best illustrated, 
to date, in murine models. For example, germ free mice colonized with the microbiota of an obese human 
develop an obese profile, gaining significantly more weight and fat mass than germ free counterparts 
colonized with a transplant from a lean human. Disrupted microbial communities in the intestine of rats after 
sleep deprivation (SD) suggests that there may be a novel pathway (via disruption of gut microbiota) by which 
sleep loss contributes to metabolic disease. A recent study has found that sleep restriction in humans disrupts 
the gut microbiota in ways associated with poor metabolic outcomes. This study used ad libitum faecal 
sampling across the period of wakefulness. As many gut microbes display circadian rhythms, there is a need 
to determine the feasibility of scheduled sample collection to control for time of day impacts on gut microbiota 
composition, particularly if we are to understand the relationship between shiftwork and the gut microbiome. 

Methods: A counterbalanced, cross-over design was used. Five healthy male subjects experienced 2 
laboratory conditions: 1: 4 nights of 8h time in bed (TIB), and 2: 4 nights of: 8h TIB, 64h sustained 
wakefulness, and 8h TIB. Subjects were asked to provide a morning faecal sample upon waking. The time of 
sample provision was recorded for each subject. DNA was extracted from faecal samples and the bacterial 
content was determined by high throughput (Illumina) sequencing of 16s rRNA gene amplicons. 

Results and Discussion: All subjects were able to provide samples daily. Between- and within-subject 
variability in diversity at phyla, genus and operational taxonomic unit levels was apparent. No significant effect 
of 64h wakefulness on diversity at the operational taxonomic unit (OTU) level (all p>0.05) was found. The 
results have clarified important methodological considerations for future research in this emerging area will be 
discussed, including the importance of adequate sample sizes to account for the inter-individual variability 
seen in microbial communities, the importance of within-subject comparisons in future research, and the value 
of both experimental and field studies to elucidate the relationship between shiftwork, gut microbiota and 
metabolic disease. 
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Challenges of atypical work schedules for Circadian Rhythms and Clocks 

Prof. Diane B Boivin 

Centre for Study and Treatment of Circadian Rhythms, Douglas Mental Health University Institute, 

Department of Psychiatry, McGill University, Montreal, Quebec, Canada 

Recent advances in the field of chronobiology underline the complexity of the circadian system. This system is 

comprised of a master clock located in the suprachiasmatic nuclei of the hypothalamus and of peripheral 

clocks located in virtually all cells of the body. The presentation addresses the impacts of atypical work 

schedules on human circadian clocks and rhythms. 

The results of field studies carried out in nurses, police officers, and commercial ship pilots indicate that the 

level of circadian adaptation to night shift significantly influences sleep duration, sleep quality and 

psychomotor performances. At the group level, circadian rhythms remain largely adjusted to a day-oriented 

schedule, although substantial individual variability exists in the degree of circadian adaptation to night shift 

work. Despite its importance, the prevalence rate of circadian alignment to atypical work schedules remains 

largely unknown due to the lack of reliable and easily accessible circadian markers in field conditions.  

Very little is known on the disturbances of peripheral clocks in the shift worker population. Simulated night shift 

studies demonstrate a misalignment of central and peripheral clock markers with the shifted schedule. Recent 

evidences indicate that various levels of the circadian system can respond differently to various synchronizers. 

It is therefore possible to act on different levels of the circadian system and potentially design more targeted 

interventions for alleviating circadian maladaptation to typical work schedules.  

Further studies are needed to clarify the degree of circadian misalignment in real work setting as well and the 

usefulness of various resetting interventions on the central and peripheral human clocks. 
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Chronotypes in the US – influence of age and sex 

Dorothee Fischer1,2, David A. Lombardi1,2, Helen Wellman-Marucci2, Till Roenneberg3 
1Harvard T.H. Chan School of Public Health, Boston, MA, USA, 2Liberty Mutual Research Institute for Safety, 

Hopkinton, MA, USA, 3Ludwig-Maximilian-University, Munich, Germany 

Background: Chronotype reflects how the circadian system embeds itself into the 24-h day with rhythms in 
physiology, cognition and behavior occurring accordingly earlier or later. As the number of workers with 
unusual work schedules increases, the wide range in chronotypes may provide opportunities to allow people 
to work (and sleep) at times that are in synch with their circadian physiology, making for a healthier work-life 
balance. Before such interventions can be designed, we need to know more about the distribution of different 
chronotypes at the population level, and understand to what extent chronotype changes over the lifespan. 

Methods: We used 12 years (2003-2014) of pooled diary data from the American Time Use Survey (ATUS) to 
calculate chronotype based on mid-point of sleep on weekends (MSFWe). Only employed, unemployed or 
retired respondents were included; only the longest sleep bout (3-14h) within each individual was considered 
and mid-sleeps during the daytime (12:00-20:00) were excluded. All analyses used the appropriate ATUS 
weights, which compensate for the survey's oversampling of certain demographic groups, the oversampling of 
weekend day diaries, and differential response rates across demographic groups. 

Results: 53,689 respondents met the inclusion criteria (56.3% female). We observed a near-normal 
distribution, both overall and in each age group, indicating that very early and very late chronotypes (spanning 
~10h) are present at all ages. While all distributions are bell-shaped, their mean values change systematically 
with age: chronotype (MSFWe) grows later during adolescence reaching its peak in ’lateness’ at 18.5y in girls 
and 19y in boys, and advances steadily thereafter. Men delay faster between 15 and 20 and advance more 
slowly between 20 and 40, resulting in a later chronotype on average than women during this period. This 
pattern is reversed beyond 40 years of age, when men show earlier chronotypes than women (by 
approximately the same magnitude of ~15min on average). Both sexes experience the greatest changes by 
far during adolescence and early adulthood covering more than 50% of their lifelong chronotype change. 
While the variability of chronotype decreases with age, it is generally greater in males than females. 

Conclusion: This is the first study to estimate the distribution of individual chronotypes in the US population 
based on diary data in a large-scale, nationally representative cohort from the ATUS. Distinct age- and sex-
specific patterns are observed that can help inform interventions at the workplace, such as chronotype-tailored 
schedules. 
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Shift work and artificial light exposure increase individual differences in chronotype, and 

melatonin onset 

Claudia Roberta de C. Moreno1,2, Elaine Cristina Marqueze3, Suleima Vasconcelos4, Fernando Louzada5, 

Mário Pedrazzoli6, Debra J. Skene7, Arne Lowden2 
1School of Public Health, University of São Paulo, São Paulo/SP, Brazil, 2Stress Research Institute, Stockholm 

University, Stockholm, Sweden, 3Public Health Graduate Program, Catholic University of Santos, Santos/SP, 

Brazil, 4Department of Health and Sports Sciences, Federal University of Acre, Rio Branco/AC, Brazil, 

5Department of Physiology, Federal University of Paraná, Curitiba/PR, Brazil, 6School of Arts, Sciences, and 

Humanities, University of São Paulo, São Paulo/SP, Brazil, 7Faculty of Health and Medical Sciences, 

University of Surrey, Guildford/Surrey, UK 

Background: Western society has been changing since the advent of artificial light. This new pattern of 
exposure to light, which is indeed quite different to the natural light-dark cycle, is an important factor 
contributing to insufficient sleep in society. In a previous study, we have showed that Amazon rubber tappers 
who do not have access to electricity at home sleep longer and have earlier melatonin onset than those with 
access to electricity. Here we investigated the correlation between melatonin onset with chronotype, and 
PER3 VNTR genotype between these two groups (with and without electricity at home), and compared them 
with factory shift workers living in the Amazon environment.  

Methods: A total of 66 people, 39 rubber tappers and 27 factory shift workers living in Acre, Brazil, 
participated in the study. Factory workers lived in the town nearby the Amazon reserve, and worked in a 
rotating shift schedule (morning, afternoon, evening). Rubber tappers worked during daytime, and were 
divided into two groups, according to the availability of electricity at home. Saliva samples were collected to 
estimate Dim Light Melatonin Onset (DLMO) and PER3 VNTR polymorphism (genotypes PER3 4/4; 4/5; 5/5). 
Participants completed a survey including demographic data, and the Munich ChronoType Questionnaire 
(MCTQ). Factory workers completed the MCTQShift.  

Results: Rubber tappers without electricity at home showed an earlier chronotype than those with electricity 
at home, being factory workers the more late chronotypes. There were no correlation between DLMO and 
chronotype among all the rubber tappers, regardless of availability of electricity at home. Factory workers 
presented two patterns of DLMO: early (<20:30 h) and late (≥20:30 h) onset. A significant positive correlation 
(r=0.94; p<0.05) between DLMO and chronotype was found in the "early group" of factory workers, as well as 
with all factory workers (r=0.63; p<0.05). The late group could not be included in the correlation analyses due 
to a "ceiling effect" (last sample was collected at 22:30 h). Two-way ANOVA (genotype and occupation as 
factors, and DLMO as the dependent variable) revealed significant differences between factory workers and 
rubber tappers (F=46.5; p<0.01) and no differences among genotypes.  

Conclusion: Our results indicate a loss of correlation between melatonin onset and chronotype when a 
population lives under natural light conditions, but which exists in the factory workers that are in the presence 
of artificial light conditions with varying timing and intensity. Natural light conditions appear to reduce individual 
differences. 

Support: Fapesp-2014/015140;2011/195630; CAPES/STINT-004/12; CNPq-304840/2014-9. 
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Background: The circadian cortisol rhythm shows peak levels within 30 to 40 minutes upon waking up after 
night sleep (cortisol awakening response, CAR). The cortisol peak is less pronounced after daytime sleep, 
which especially concerns night workers. However, whether chronotype modulates the effect of shift work on 
CAR is unknown. Therefore, we assessed the CAR and cortisol levels at waking up in female shift workers 
both after daytime sleep and after nighttime sleep, taking chronotype into account. 

Methods: 75 female hospital workers (25-57 years) collected two saliva samples (at awakening and 30 
minutes later) on the first two days of one day and one night shift period. Individual CARs were calculated as 
the difference between samples taken 30 minutes after awakening and samples taken at awakening. Wake up 
times were derived from data collected with the SOMNOwatchTM. Chronotype was estimated using the 
Munich ChronoType Questionnaire for shift workers (MCTQshift) and grouped into early, intermediate, and 
late types. We applied linear mixed models to determine the effects of shift type (day/night) and study day 
(day 1/day 2) on the CARs with respect to chronotype. Models were adjusted for sleep parameters, season, 
and smoking. Results are reported as adjusted least square means (LS-means) with 95% confidence intervals 
(CI). 

Results: Awakening times varied with shift type (awakening after night sleep: 03:58-05:41h, awakening after 
day sleep: 11:41-19:23h). Compared to CARs after nighttime sleep, CARs after daytime sleep were 
significantly lower (LS-means difference 1.03μg/dL, 95%CI=0.17-1.89). This pattern was also found for each 
chronotype group, most pronounced in early chronotypes (early=1.35μg/dL, 95%CI=0.48-2.21; 
intermediate=1.10μg/dL, 95%CI=0.24-1.95; late=0.90μg/dL, 95%CI=0.01-1.79). For cortisol at waking up, we 
found higher levels after daytime sleep than after nighttime sleep (LS-means for day sleep=0.74μg/dL, 
95%CI=0.44-1.25; night sleep= 0.25μg/dL, 95%CI=0.15-0.42). Both after day- and nighttime sleep, cortisol 
levels at waking up were highest in early chronotypes (LS-means for day sleep=1.29μg/dL, 95%CI=0.69-2.39; 
night sleep=0.26μg/dL, 95%CI=0.14-0.47) and lowest in late chronotypes (for day sleep=0.81μg/dL, 
95%CI=0.44-1.50; night sleep=0.15μg/dL, 95%CI=0.08-0.28). 

Conclusion: In all chronotypes, CARs were lower after daytime sleep following night shifts compared to 
waking up after nighttime sleep. Our results also suggest an inverse relationship between CAR and cortisol 
levels at waking up after daytime and nighttime sleep, respectively: after daytime sleep CARs were lower 
following higher cortisol at waking up, whereas after nighttime sleep CARs were higher following lower cortisol 
at waking up. This observation applies to all chronotypes, with being most pronounced in early types. 
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Comparing circadian questionnaires with the dim light melatonin onset 
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Medical Center, Chicago, USA 

Background: The evening rise in melatonin in dim light conditions (dim light melatonin onset, DLMO) is 
considered the gold standard marker to assess circadian phase in humans. Assessments of DLMO are often 
used to time light exposure for circadian treatments. However, the assessment of DLMO is laborious, costly, 
and hardly available to most clinicians. As surrogate measures, the Morningness-Eveningness Questionnaire 
(MEQ) and the Munich ChronoType Questionnaire (MCTQ) are regularly used to estimate diurnal preference 
and chronotype, respectively. In the largest sample to date, we analysed the correlations between DLMO, 
MEQ score, and chronotype (MSFsc; mid-sleep on work-free days corrected for sleep debt on workdays).  

Methods: From 60 participants (18-62 years; 36 healthy controls and 24 people with delayed sleep phase 
disorder, who all slept freely at times of their choosing prior to the study) we collected MCTQ and MEQ 
information, together with their DLMO under controlled conditions. 

Results: We found that DLMO ranged between 18:30h and 02:38h, and that it correlated both with the MEQ 
score (r=-0.70, p<0.001; explaining 49% of the DLMO variance) and MSFsc (r=0.68, p<0.001; explaining 46% 
of the DLMO variance). There was, on average, a range of about four hours in DLMO at each given MEQ 
score and MSFsc. 

Conclusion: Diurnal preference (MEQ score) and chronotype (MSFsc) correlated significantly with DLMO. 
However, the DLMO range around a given MEQ score and MSFsc suggests substantial imprecision. Hence, 
neither of the two questionnaires tested here should be used exclusively to time circadian treatments. Both 
questionnaires are compared on the specific behaviors they assess, additional outcomes (e.g. social jetlag 
from MCTQ), completion time, burden to the subject, calculation difficulties, and whether the use of an alarm 
clock confounds chronotype assessment. 

Support: R01 HL083971 and R01 AT007104 to HJB, TK was funded by STW grant P10-18/12186. 

References 

Kantermann T, Sung H, Burgess HJ. J Biol Rhythms. 2015 Oct;30(5):449-53. Epub 2015 Aug 4. 
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Background: In the offshore oil and gas industry, fatigue and sleepiness are important health and safety risk 
factors. Exposure to offshore working conditions, including remote shift work, consecutive workdays and 
twelve-hour shifts, are likely to increase the risk of high levels of fatigue and sleepiness and subsequent work 
injuries and incidents. Although a few studies on fatigue, sleepiness and circadian rhythm adjustments have 
been conducted offshore, not much is known about the course of these measures during an offshore shift. 
This study investigates the course of fatigue, sleepiness and circadian rhythm adjustment during a two-week 
offshore tour. 

Methods: A prospective cohort study was conducted among 49 offshore day workers during one two-week 
offshore tour. During the offshore tour, fatigue was measured objectively using bi-daily 3-min reaction time 
tests [Psychomotor vigilance tasks, (PVT-B)]. Sleepiness was measured using bi-daily self-reported 
sleepiness items [Karolinska Sleepiness Scale, (KSS), range 1-9]. Circadian rhythm adjustments were 
assessed by salivary melatonin and cortisol. Hourly saliva samples were taken from 1900h until bedtime on 
three offshore days: the first whole offshore day (day 2), halfway through the shift (day 7) and on the last 
whole offshore day (day 13). Dim light melatonin onset (DLMO) times were calculated. Linear mixed model 
analyses were conducted to analyse the course of PVT-B, KSS as well as salivary melatonin and cortisol over 
time. 

Results: The course of fatigue (measured by PVT-B scores) did not differ significantly over time spent 
offshore. For the course of sleepiness significant differences of day average, evening, and mean difference 
between morning and evening KSS scores over time were found. Each day offshore was associated with an 
increase in day average KSS scores of 0.04 points (95% CI: .01 - .06; p=.009), an evening KSS score of 0.06 
points (.03 - .09; p<.001) and a mean difference morning vs. evening KSS score of 0.04 points (.00 - .08; 
p=.032). No significant differences for any of the KSS morning scores over time were found. In addition, no 
significant differences of cortisol or DLMO times over were found. 

Conclusion: This is the first study to demonstrate the course of fatigue, sleepiness and circadian rhythm 
adjustments during a two-week offshore tour. Sleepiness scores differed significantly over time spent offshore. 
No differences for fatigue (PVT-B) and circadian rhythm adjustment (cortisol, DLMO) over time were found. 
Further research is needed to examine the antecedents and consequences of these measures to inform 
offshore health and safety management programs. 
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Shift work, sleep and fatigue: A prospective study of hospital employees using objective 

exposure data 

Mikko Härmä1, Kati Karhula1, Sampsa Puttonen1, Ropponen Annina1, Koskinen Aki1, Ojajärvi Anneli1, Kivimäki 

Mika1,2 
1Finnish Institute of Occupational Health, Helsinki, Finland, 2University of Helsinki, Helsinki, Finland 

Aim: We used objective records of working hours to examine whether employees with long-term exposure to 
two and three-shift work have an increased risk of fatigue and disturbed sleep and whether this risk increases 
with age. 

Methods: Hospital employees (n=13 653) in six hospital districts were studied (full-time employees, 
physicians excluded). Pay-roll -based definition of shift work schedule (daywork, 2-shift work and 3-shift work) 
from 2008, 2012 and 2014 was linked to Finnish Public Sector survey data on fatigue during and after work, 
problems to fall asleep and short (< 6.5 hours) and long (> 8.5 hours) sleeping. We used logistic regression to 
examine whether continuous exposure to shift work was associated with fatigue and sleep after 4 and 6 years. 
We used fixed effects time-dependent logistic modelling to investigate whether individual changes in shift work 
status were associated with concurrent changes in fatigue and sleep. 

Results: Among non-shifters and adjusting for age, gender, education and the outcome at baseline, 3-shift 
work was significantly associated with fatigue during free-time (OR 1.68, 95% CI 1.31-2.14, problems to fall 
asleep (OR 1.35, 95% CI 1.04-1.75) and longer sleeping (OR 1.39, 95% CI 1.12-1.72) after 4 years compared 
to day workers. After 6 years, the association with fatigue during free-time remained (OR 1.79, 95% CI 1.36-
2.37). The associations between 3-shift work and the outcomes were stronger in younger (<40 years) and 
older participants (>50 years) than those of 40-49 years of age. A change from shift work to day work during 6 
years was associated with reduced fatigue during free-time (OR 0.51, 95% CI 0.29-0.92) and problems to fall 
asleep (OR 0.49, 95% CI 0.26-0.94) compared to ever shift workers. Among shifters (fixed time-dependent 
model), shift work was associated with fatigue during work (OR 1.92, 95% CI 1.22-3.01) compared to earlier 
or later day work. 

Conclusion: The findings from objective shift work history suggest that shift work with night shifts has 
persistent adverse effects on sleep and fatigue, in particularly in the younger and older employees. The 
adverse effects of shift work on sleep declined after changing to day work. 
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Sweden 

Background: Studies on airline pilots' sleep and alertness have mainly focused on specific characteristics of 
flights and thus a comprehensive picture of the matter is not well established. To address this gap in research 
knowledge, we conducted a comprehensive field study on a representative sample of the airline pilots of a 
medium-sized airline.   

Methods: The sample consisted of 90 pilots who flew either long-haul (LH) routes (n=30), short haul routes 
(n=30) or both (n=30). A total of 86 pilots completed the measurements that lasted for approximately two 
months per pilot. Sleep was measured by a diary and actigraphs, on-duty alertness by the Karolinska 
Sleepiness Scale (KSS), and on-duty alertness management strategies by the diary. 

Results: Results showed that SH and LH flight duty periods (FDPs) covering the whole domicile night (00:00-
06:00 at home base) were most consistently associated with reduced sleep-wake ratio and subjective 
alertness. Approximately every 3rd of these FDPs involved a reduced sleep-wake ratio (1:3 or lower) and every 
2nd reduced subjective alertness (KSS rating 8-9 in at least one flight phase). The corresponding frequencies 
for the SH and LH FDPs that partly covered the domicile night were every 10th and every 5th FDP and for the 
pure non-night FDPs every 30th and every 36th FDP, respectively. 

The frequency of flights with reduced subjective alertness depended on how alertness was assessed. If the 
assessment was based just on the KSS ratings given at the "top of descent" (ToD) phase of flight the 
phenomenon was less frequent than if the preceding cruise phase was also taken into account (5% of the 
flights vs 22% of the flights).  

The pilots tended to increase the use of effective on-duty alertness management strategies (alertness-
promoting products and strategic naps) during the FDPs that overlapped the domicile night (p < 0.05).  

Conclusions: Our results propose that FDPs covering the whole domicile night should be prioritised over the 
other FDPs when managing pilot fatigue. In addition, the identification of pilot fatigue requires one to assess 
alertness across all flight phases, not only at ToD. These conclusions can, however, be applied to only LH 
FDPs during which pilots can be expected to be acclimatised to the local time at their home base and  SH 
night FDPs with at least 3 hours of flying in the cruise phase. 
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Change in daily rest periods and sleep problems among daytime employees at 1-year follow-

up 

Masaya Takahashi, Masao Tsuchiya, Tomohide Kubo, Shuhei Izawa, Keiichi Miki 

National Institute of Occupational Safety and Health, Kawasaki, Japan 

Background: A time interval between the end of work and the start of next work has a critical meaning in 
recovery from work. Insufficient duration of rest leads to poor health through a reduced opportunity of off-time 
in general and sleep in particular. Limited data are available for the association of daily rest periods with sleep 
among daytime workers. Moreover, its prospective association is totally unclear. The present study 
investigated how change in daily rest periods was associated with sleep problems 1 year later. 

Methods: Daytime employees in an electric equipment company (N=491, mean age 42 ± 9 years; 44% of 
women) participated in the current study at baseline (T1) and at 1-year follow-up (T2). Participants reported 
monthly number of days with shorter than consecutive 11 hours of rest between work periods (Minimum 11) in 
the past month. Monthly Minimum11 data were divided into three categories: none (0 day), sometimes (1 to 5 
days), and frequent (6 or more days). The change in the monthly Minimum11 from T1 to T2 was categorized 
into five groups: none to none (n=202), sometimes to sometimes (n=66), frequent to frequent (n=57), increase 
(e.g., sometimes to frequent, n=79), and decrease (e.g., frequent to none, n=87). The participants also 
reported sleep problems in the past month, such as short sleep duration (< 6 hours), insomnia symptoms (any 
of difficulty initiating sleep, difficulty maintaining sleep, or early morning awakening: ≥ 3 times a week), non-
restorative sleep (feeling tired upon awakening in the morning: ≥ 3 times a week), and excessive sleepiness 
on the job (≥ 3 times a week). Generalized estimating equations were used to test the main effects of group 
and measurement time, and their interaction. Age, gender, weekly work hours, and psychosocial work 
characteristics (job demand, job control, and workplace social support) at T1 were included as covariates. 

Results: The frequent to frequent group showed significantly higher levels of short sleep duration (P<0.001) 
and excessive sleepiness on the job (P=0.039). In this group, non-restorative sleep (23% to 31%) and 
excessive sleepiness on the job (12% to 20%) were elevated toward T2, though not significant. The increase 
group reported significantly greater symptoms of insomnia (P=0.016). Either the main effect of measurement 
time or interactions was not significant. 

Conclusion: Our findings indicate that a persistent period of, or an increase in the monthly Minimum11 may 
be associated with subsequent disturbance in sleep and sleep-related recovery. 
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Naturalistic field study of truck drivers: The restart break between duty cycles and its effect 

on sleep and fatigue 

Amy Sparrow1, Rachel Bartels2, Kevin Kan2, Samantha Riedy1, Aaron Unice2, Brieann Satterfield1, Daniel 

Mollicone2, Hans Van Dongen1 
1Sleep and Performance Research Center & Elson S. Floyd College of Medicine, Washington State 

University, Spokane, WA, USA, 2Pulsar Informatics, Inc., Philadelphia, PA, USA 

Background: In the US, Commercial Motor Vehicle (CMV) drivers must take a 34-hour restart break between 
duty cycles. The restart break is intended to mitigate the build-up of driver fatigue across duty cycles. 
Nighttime drivers are at elevated risk of fatigue due to circadian misalignment and sleep restriction. Yet, for 
nighttime drivers, a 34-hour restart break contains only one night for sleep recuperation. Laboratory studies 
have shown that a 34-hour restart break containing only one night may not suffice to mitigate the build-up of 
fatigue in nighttime drivers; and that extending the restart break to include more than one night may improve 
sleep recuperation and reduce fatigue. Generalizing these findings to the field, however, assumes that truck 
drivers utilize nights effectively for sleep recuperation during their restart break. This assumption has been 
challenged, but only on the basis of anecdotal evidence. We conducted a naturalistic field study to objectively 
investigate the effect of the number of nights (defined as 01:00–05:00) in the restart break on truck drivers’ 
sleep and fatigue. 

Methods: 106 CMV drivers (ages 24–69, 6 females) participated in the study for two duty cycles and the 
intervening restart break. They logged duty and sleep times and wore a wrist actigraph. While they were 
driving, a lane tracking system measured lane deviation. The drivers also performed a 3-minute psychomotor 
vigilance test (PVT) on a smartphone three times a day during the duty cycles and the restart break. 

Results: During duty cycles preceded by a restart break containing only one night, as compared to two or 
more nights, drivers showed nighttime-oriented duty patterns (p<0.001) and daytime-oriented sleep patterns 
(p<0.001). They also exhibited significantly more PVT lapses (reaction times >355 ms; p=0.015) and greater 
lane deviation (p=0.001). However, the restart breaks contained nighttime-oriented sleep patterns (p<0.001) 
regardless of the duty and sleep patterns observed during the duty cycles. 

Conclusion: CMV drivers with only one night in their restart break were primarily nighttime drivers. Compared 
to drivers with more than one night in their restart break, they showed greater impairment in PVT and driving 
performance. Although they exhibited daytime-oriented sleep patterns during duty cycles, they reverted to a 
nighttime-oriented sleep schedule during the restart break. Consistent with earlier laboratory findings, 
including more than one night in the restart break provided greater opportunity for sleep recuperation and 
appeared to help mitigate driver fatigue. 

Research supported by the Federal Motor Carrier Safety Administration 
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A retrospective analysis of health risk among foreign-born hair braiders 

Alfreda Holloway-Beth 

University of Illinois at Chicago, Chicago, Illinois, USA 

There is a paucity of information about the occupational health risks among hair braiders because this cohort 
has had limited study in the scientific world. Workers in hair braiding salons in the United States often work 
long hours, stand and sit for long periods of time are exposed to hazards such as infectious diseases, 
violence, and burns, in addition to musculoskeletal problems. The hair braiding industry consists of small hair 
salons with a foreign-born workforce who do not get occupational health and safety training for their specific 
work task.  This research proposes to conduct a retrospective cohort study to ascertain pass exposure and 
assess current health conditions. 



  Page 77 

P03 - 0007 

Fatigue and sleepiness: Distinct perceptions along fixed days and night shifts 

Érica Lui Reinhardt1, Frida Marina Fischer2 
1Fundacentro, São Paulo, Brazil, 2Dept Environmental Health, School of Public Health, University of São 

Paulo, São Paulo, Brazil 

Background: Sleepiness means an increased propensity to doze off or fall asleep. Fatigue is a feeling of 
strain or exhaustion induced by daily activities, being usually relieved by rest. Fatigue increases with work shift 
duration; while unusual work hours increase both fatigue and sleepiness, due to disturbances to circadian and 
homeostatic regulation of sleep. The aim of this study was to evaluate sleepiness and fatigue among day and 
night workers.  

Methods: Thirty-five workers of fixed day (shift hours: 7:00 to 17:00) or night shifts (shift hours: 21:00 to 6:00) 
from a sanitary metals industry participated in this study. Work schedule comprised five workdays (Monday-
Friday) followed by two days off (Saturday-Sunday). Participants wore actigraphs and filled activity protocols 
for ten consecutive days, starting on a Friday. During sampled workdays participants also completed the 
Karolinska Sleepiness Scale and a visual analogue scale to evaluate fatigue severity at three moments of the 
work shift: at the beginning, at approximately the middle, and at the end of the shift. Statistical analyses were 
performed using the appropriate tests.  

Results: Sleep duration, efficiency, and latency were not significantly different on workdays; latency was 
shorter for night workers on days off. All workers presented an increasing sleepiness over the work shift, 
which was less pronounced among day workers. Spearman correlation coefficients confirmed a stronger and 
significant association of sleepiness with night shift (rs = 0.527, p (one-tailed) < 0.000), but not with day shift (rs 
= 0.203, p (one-tailed) = 0.065), even bearing in mind that day shift was longer. Fatigue increased in a more 
pronounced way in both groups during the work shift, with night workers presenting higher levels at the 
beginning and at the end of the shift. Spearman correlation coefficients of fatigue with work shift were 
significant for day (rs = 0.288, p (one-tailed) <0.015) and night workers, being more strongly associated in this 
group (rs = 0.527, p (one-tailed) <0.000).  

Conclusion: Increasing sleepiness among night workers could be due to the circadian disruption caused by 
night work, which was not observed among day workers. Increasing of fatigue was significant for both groups, 
being more associated with the duration of the work shift; however, since it was more pronounced for night 
workers, the circadian disruption could be also contributing to higher levels of fatigue among them.  

Support: CAPES (grant number 8755/11-6), FUNDACENTRO, FAPESP (grant number 2011-10503/4) and 
the Finnish Institute of Occupational Health. 
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Permanent night shift in Germany 

Corinna Brauner, Anne Marit Wöhrmann, Susanne Gerstenberg 

Federal Institute for Occupational Safety and Health (BAuA), Dortmund, Germany 

Background: About 7% of employees in Germany work in shift systems that include night work (BAuA, 2016) 
with some of these individuals working at night permanently. Working at night can affect employees' health 
and well-being due to circadian disruption and misalignment as well as lack of sunlight and reduced 
possibilities for social contacts. The aim of this study is to shed light on the characteristics of permanent night 
shift work(ers) in Germany as well as the health and work-life balance of these employees. 

Methods: Unweighted data from 69 persons working in permanent night shift were analyzed. They are part of 
the random sample of the BAuA-Working Time Survey 2015, a representative cross-sectional survey of 
20,000 working persons in Germany. Characteristics of permanent night work (number of consecutive night 
shifts, number of night shifts per month, years working in night shifts) as well as sociodemographic (gender, 
age, education, occupation) and company characteristics (company size, economic branch) are analyzed. 
Moreover, self-assessed overall health status, fatigue and work-life balance of night shift workers are 
investigated. 

Results: For permanent night shift workers it was most common to work five consecutive night shifts in a row 
and 20 night shifts per month. About half of these employees have worked in night shifts for less than five 
years (46%). About as many men (49%) as women (51%) work in permanent night shifts. Most are 45 to 54 
years old (43%) and have a medium level of education. The most common occupation is nursing. 58% rated 
their health as (very) good, although 57% reported fatigue. Less than two thirds of the permanent night shift 
workers (62%) were satisfied with their work-life balance. 

Conclusion: The study presents current data on the characteristics of permanent night shift work in Germany. 
Findings show some concerns regarding health and work-life balance related to permanent night work. 
However, future studies should compare the situation in Germany regarding permanent night work(ers) with 
the situation in other countries. 
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Are shift work and long working hours associated with later development of dementia? 
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Thien Kieu Thi Phung4, Naja Hulvej Rod1, Gunhild Waldemar4, Rudi GJ Westendorp1, Åse Marie Hansen1,2 
1Department of Public Health, University of Copenhagen, Denmark, 2The National Research Centre for the 

Working Environment, Copenhagen, Denmark, 3Center for Healthy Aging, University of Copenhagen, 

Denmark, 4Danish Dementia Research Centre, Copenhagen, Denmark 

Background: With the increased life expectancy, also the diseases of old age, such as dementia, increases. 
Therefore knowledge about modifiable risk factors is important in order to gain an understanding of the 
etiological mechanisms underlying the disease and to initiate primary prevention. Although the literature 
supports a theoretical effect of shift work and long working hours on the incidence of dementia, studies about 
the association are either non-existing or show contradictory results. Thus, the aim of the present study was to 
investigate the association of shift work and long working hours with the incidence of dementia. 

Methods: We used data from 4766 males from the Copenhagen Male Study. The data collection took place 
during 1970 and 1971 and included questionnaires and clinical examinations. The participants were asked 
"Do you have shift work or frequent night work?" (response options "yes" and "no") and "How many hours do 
you work per week?" (response options divided into "≤45 h/w" and ">45 h/w"). We obtained register-
information about dementia diagnoses in participants who had turned 60 years. For the survival analyses, we 
applied a Poisson regression model and calculated rate ratios (RR) and their 95% confidence intervals (CI). 
All analyses were adjusted for shift work/long working hours, current age, time since exposure measurement, 
socioeconomic position and calendar time.  

Results: We found no association between the incidence of dementia and neither shift work (RR=0.86; 0.70-
1.06) nor long working hours (RR=0.97; 95% CI: 0.79-1.19). The associations were robust to further 
adjustment for sleep length, work stress, private life stress, smoking, alcohol, physical activity during leisure-
time, body mass index, self-reported cardiovascular disease, and blood pressure. 

Conclusion: The present study shows that although there are indications in the literature of a negative effect 
of shift work and long working hours on cognitive function, these exposures were not related to a higher 
incidence of dementia in old age. 
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João Silvestre Silva-Junior1, Rosane Griep2, Frida Fischer3 
1Graduate Program of the School of Public Health, University of São Paulo, São Paulo, SP, Brazil,  2Laboratory 

of Health and Environment Education (LEAS) Oswaldo Cruz Institute - Fiocruz, Rio de Janeiro, RJ, Brazil, 

3Department Environmental Health, School of Public Health, University of São Paulo, São Paulo, SP, Brazil 

Background: Mental disorders (MD) are the third leading cause of payment of social security benefits for long 
term disability in Brazil. There are several factors that influence the time to return to work (RTW) after an 
episode of sick leave due to MD. There is no evidence-based information about the influence of work 
schedules and time to RTW.  This study aims to analyze if work schedules influences time to RTW after sick 
leave due to mental disorders.  

Method: A longitudinal study was conducted in the city of São Paulo, Brazil, during 2014-2016. Participants 
were 191 workers claiming for social security benefit due to sickness absence longer than 15 days. They 
answered a questionnaire including sociodemographics, work features and health conditions. Participants 
were followed up during one year to check the time they first RTW. Survival analysis was performed to identify 
the influence of work schedules on time to RTW.  

Results: The group was composed mostly by women (71%), people aged under 40 (69%), at least 12 years 
of education (80%), customer attendance jobs (46%) and diagnosed as depressed (53%). The work 
schedules were: permanent morning (70%), afternoon (14%), night shifts (3%); rotating (8%) and irregular 
shifts (5%). The average time for RTW was almost six months among the 63% who tried to resume their work 
activities. Half of participants who worked in morning shifts did not return to work before 200 days of sick 
leave, while more than 50% of workers in other shifts have returned. At the end of the follow up period, 70% 
and 80% respectively of morning and all other shifts have returned to work. The morning shift was not 
significant factor related to time to return to work after an episode of long term sickness absence due to 
mental disorders (HR 1.39; 95% CI 0.95 – 2.05), when adjusted by sex and age.  

Conclusion: Workers who performed non-morning work shifts returned to work earlier than morning shift 
workers. However, there was no statistically significant difference between groups. This indicates that, in this 
group, other factors besides work schedules have influenced the time to return to work after an episode of 
sickness absence due to mental disorders. 

Acknowledgments: Brazilian Social Security Institute (INSS); CNPq Grants: 305123/2013-0; 442051/2014-0. 
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Dorothee Fischer1,2, David A. Lombardi1,2, Simon Folkard3,4, Joanna Willetts2, David C. Christiani1 
1Harvard T.H. Chan School of Public Health, Boston, MA, USA, 2Liberty Mutual Research Institute for Safety, 

Hopkinton, MA, USA, 3Université Paris Descartes, Paris, France, 4Swansea University, Swansea, UK 

Background: Fatigue is a major risk factor for occupational accidents and injuries, and is strongly linked to 
insufficient or non-recuperative sleep. The “Risk Index” estimates the risk of human error on different work 
schedules based on empirical trends in accident and injury risk. There are four different components of work 
schedules included in the “Risk Index” (i.e. shift length, type and number, and rest break interval), which 
showed good predictive power for aggregated data. To further improve the individual-level predictive value, 
we aimed to include individual characteristics impacting fatigue, namely sleep duration and preferred sleep 
timing (‘chronotype’). 

Methods: Cochrane Collaboration directives and MOOSE guidelines were followed to conduct systematic 
literature searches in Medline on the relationship between occupational injuries and (i) sleep duration as well 
as (ii) chronotype. An inverse variance approach to meta-analysis was used to synthesize effect sizes and 
estimate between-studies variance (‘heterogeneity’), and meta-regression to explain heterogeneity using 
sample age and sex ratio as potential effect modifiers. 

Results: Sleep duration. Of initially identified 1,835 studies, n=16 were considered eligible. The meta-
analysis is currently being computed, with preliminary results showing a U-shaped relationship with injury risk: 
both short (<6h) and long (>9h) sleep durations show increased estimates. 

Chronotype. Among the 323 studies identified, no study met our inclusion criteria linking chronotype to injury 
risk.  We therefore introduced chronotype based on the daily rhythm in injury risk that was estimated meta-
analytically from 9 studies reporting hourly risk values. We phase-shifted the fitted two-harmonic cosine curve 
to mimic chronotype differences. Chronotype was then introduced as weights based on relative changes in the 
area under the curve for a given shift duration and start time. 

Adding sleep duration and chronotype to the model, we use the advanced “Risk Index” to predict injury risk for 
a multitude of work schedules, and our results are presented in a ‘heat map’ that allows for visualizing regions 
of high and low injury risk as a function of sleep length and timing. 

Conclusion: The advanced Risk Index promotes sleep as an integral part of fatigue management and aims at 
triggering more research into how individual differences can be used to further reduce occupational injury risk. 
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Background: Each year around 600,000 emergency room contacts occur as a result of accidents in 
Denmark. Accidents (during leisure, work or commuting) can result in severe injuries or even death. Certain 
working hour arrangements are associated with sleepiness, which increase the risk of cognitive failures and, 
thus, increase risk of accidents. This research project aims to examine the association between working hour 
arrangements (long working hours, time of day, consecutive shifts, quick returns between shifts) and the risk 
of accidental injuries. 

Method: The study population consists of employees from the Danish Working Hour Database (DWHD) that 
contains 241,441 public sector employees, mainly employed in hospitals. DWHD contains pay-roll data from 
2007 to 2013 and includes accurate daily information on time of starting and ending work for all employees. 
These data will be linked to information on emergency room contacts and deaths due to accidental injuries 
recorded in the National Patient Register and The Danish Register of Causes of Death. To study the effect of 
different working hour arrangements, hazard ratios (HR) for injuries will be calculated by Poisson regression 
models. Directed acyclic graphs will guide the decisions on which covariates to include in the analysis. DWHD 
is currently being updated and data from 2007 - 2015 will be included in the analysis. We expect results to be 
ready in spring 2017. 

Results: Preliminary descriptive analysis shows that during 2007-2013, almost half of the employees (45%) in 
the DWHD worked at least one long shift (≥12 hours) and 9% worked more than 50 long shifts. Forty percent 
of the employees had at least one night shift, and 17% worked more than 50 night shifts during the seven 
years. Twenty four percent and 3% had at least once worked seven or more consecutive day shifts and night 
shifts, respectively. More than half of the employees (61%) had experienced a quick return (<11 hours 
between two shifts), and 13% had more than 50 quick returns. Further analyses in 2017 will link working time 
with the risk of injuries. 

Conclusion: Long working hours, night shifts, consecutive shifts and quick returns are common in this 
population. In contrast to previous studies we have the advantage of applying a prospective design and using 
objective data of both exposure and outcome along with a large population size. This study may help improve 
recommendations on working hour arrangements to reduce the risk of accidental injuries. 
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Introduction: Elite athletes are required to report their sleep/wake behaviours using online monitoring 
systems. However, data from non-athlete populations indicate poor agreement between subjective and 
objective sleep assessments. The aim of this study was to compare the differences between athletes' 
estimated sleep quantity and objective sleep quantity. 

Methods: Twelve trained male soccer players (M±SD; age 18.3±1.0 years) completed two conditions 
consisting of a 60-minute and 120-minute nap opportunity on separate days. In one condition, participants had 
an eight hour time in bed opportunity (23:00 - 07:00 h) with a 60-minute daytime nap opportunity the next day 
(15:00-16:00) and in the other condition, participants had a seven hour time in bed opportunity (00:00 - 07:00 
h) with a 120-minute nap opportunity the next day (14:00-16:00 h). For each nap, participants' sleep quantity 
was recorded subjectively (self-report) and objectively (polysomnography). Paired Sample t-tests were 
conducted to compare the mean sleep quantities between self-report and objective sleep assessments. 

Results: On average, participants obtained 55.6±2.9 min of sleep during the 60-minute nap opportunity and 
103.9±15.5 min of sleep during the 120-minute nap opportunity. Paired sample t-tests revealed participants 
underestimated sleep compared to objective sleep assessments for both the 60 min nap opportunity (self-
report 45.4±13.7 vs. objective 55.6±2.9, p = 0.004) and 120 min nap opportunity (self-report 82.3±17.8 vs. 
objective 103.9±15.5, p = 0.001). 

Conclusion: Napping is common among elite athletes, particularly during intensive training and competition 
schedules. The findings from the present study indicate that athletes underestimate the amount of sleep they 
obtain during 1 and 2 hour naps. Understanding the difference between athletes' estimated sleep duration and 
their actual sleep duration during naps is critical when monitoring athlete recovery. 

Support: This study received funding from the Australian Institute of Sport. 
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Anna Arlinghaus1, Johannes Gaertner1, Sylvia Rabstein2, Sebastian Schief3, Céline Vetter4 
1XIMES GmbH, Vienna, Austria, 2IPA of DGUV, Bochum, Germany, 3University of Fribourg, Fribourg, 
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School, Boston, USA 

Background: While the risks of shift work including night work on safety, health, and social well-being have 
been consistently reported, results on permanent night work have been mixed and there have always been 
strong voices in favor of permanent night work. Some employees working in these schedules report no 
detrimental experiences and prefer them over any other shift schedule. Companies partly feel the need to 
establish permanent night work due to the aging work force, which leaves too few employees fit for night work 
within a regular 3-shift-schedule, which makes a combination of regular 2-shift work with a permanent night 
group seem favorable.  
The German-speaking Working Time Society ("Arbeitszeitgesellschaft") therefore aimed at facilitating 
consented views on the effects of permanent night shift work on health and social life within the local and 
national community (including researchers, practitioners, labor union and employee representatives, and 
occupational health and safety professionals) 

Methods: The literature on permanent night work was reviewed and summarized resulting in theses. This 
document was re-viewed and edited according to the comments of the executive and the scientific boards of 
the Arbeitszeitgesellschaft. The final document and each thesis was discussed by the executive board with all 
participants of the 3rd Symposium of the Arbeitszeitgesellschaft (Oct 2015, Vienna, Austria). 

Results: The resulting consensus paper (after a heated discussion) covers topics ranging from general health 
and social effects of shift/night work, preferences & behaviors of employees, (non-)adaptation to permanent 
night work, health effects of permanent night work, recommendations, and open research questions. In 
summary, the community agreed that per-manent night shift in general represents a risk factor for health, 
safety, and social well-being. However, research on potential factors mitigating or attenuating the adverse 
effects of permanent night shift, such as individual chronotype, is scarce, so that it is unclear what factors may 
influence tolerance to permanent night work. 

Conclusion: Further research is needed to better understand factors contributing to the apparent paradox 
that - while the scientific community largely agrees on the mostly negative effects of permanent night work - 
many employees have a much more favorable view. Our approach to use a narrative review study for a 
moderated discussion in the community was successful in resulting in a (partial) consensus on controversial 
topics and might thereby help identify and formulate research needs and inform employers and policy makers 
about the current state of knowledge. 
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5Finnish Institute of Occupational Health, Helsinki, Finland 

Aims: Shiftwork, particularly night work, is considered a risk factor for developing musculoskeletal pain. 
However, it is not known how pain complaints are related to shift work on a daily basis. The aim of the present 
study was to determine whether the risk of having musculoskeletal pain complaints in the evening was higher 
after an evening or night shift, compared to after a morning shift. 

Methods: Nurses (N=723, 649 female, aged 22-63 years) working rotating shifts (morning, evening and 
night), answered questions on circardian rythms, demographic factors, work factors and lifestyle factors. Each 
evening for a period of 28 consecutive days they answered a smartphone diary about shift type (morning, 
evening, night, or day off) and pain complaints (headache, neck/shoulder pain, back pain, hand/arm pain and 
hip/leg pain) on an ordinal scale. Pain scores were dichotomized into pain/no pain. Repeated measures 
logistic regression analyses were run to determine the odds ratio (OR) of having each pain complaint. 

Results: The results showed a higher risk of headache (OR = 1.26, p<.01) and a lower risk of hip/leg pain 
(OR = .80, p<.05) after nights shifts as compared to after morning shifts. The risk for pain in the 
neck/shoulder, hand/arm or back did not differ between shifts. The results showed a lower risk for all types of 
pain on days off (OR = .61-.88, p<.05). Analyses were adjusted for demographic factors, previous pain 
complaints, sleep problems, psychosocial and mechanical work factors. 

Conclusions: The results indicate that nurses in rotating shiftwork have a higher risk for headache after night 
shifts vs. after morning shifts. However, the nurses does not seem to be more bothered by any of the other 
musculoskeletal pain complaints in question after evening or night shifts, than after morning shifts. 
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Analyzing personnel demand data and actual working hours with the Analyzer 5.0 
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Background: A core question in assessing and improving shift schedules is how well actual working times fit 
personnel demand. (Substantial) overstaffing may cause insufficient workload and a waste of time, but more 
importantly understaffing often causes high work pressure. In some industries personnel demand can easily 
be calculated, in many other industries (e.g. retail and health) it is a difficult question. As calculation of 
personnel demand receives increasing attention in Central-Europe, we worked on software tools to support 
this task. Besides, personnel staffing in actual schedules often differs from the base schedule. If such patterns 
(e.g., typical or problematical) can easily be detected in large amounts of actual working hours, they supply 
insights for improving future schedules. Right now typically no such analysis is done, rather schedules are 
created every month from scratch with no systematic improvement over time. 

Methods: Based on our agile Framework (TIS ... Time Intelligence Solutions) we built und refined 
mechanisms that support calculation of personnel demand and analysis of working hours in approx. 30 
consulting cases. These were subsequently embedded in a framework of data management and parallel use. 

Results: 

The Analyzer 5.0 contains several steps for time-data analysis: 

 1) Basis data transformation to ensure correct, complete and processible time-related data 

 2) Data selection (relevant variables to be analyzed) 

 3) Temporal transformations (e.g., calculating rest-hours out of working time data)  

 4) Checks & evaluations whether the data is correct 

 5) Actual time data analysis (e.g., actual staffing at different times, revenue across several years, 
amount and location of overtime hours) 

The first step is highly company specific, whereas the others have a relevant degree of reusable calculations. 
However, company specific calculations remain in every case. 

Conclusion: The Analyzer 5.0 provides complex analysis functions ready to use and easy to apply, leading to 
valuable information when calculating personnel demand and designing and improving shift schedules. While 
it is still not a tool that fits all needs, the "workbench" of analytical tools so far helps to gain insights that result 
in improved schedules. 
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Ricardo T. Enohi1, Claudia R. C. Moreno2, Elaine C. Marqueze1 
1Department of Epidemiology, Catholic University of Santos, Santos, São Paulo, Brazil, 2School of Public 

Health, University of São Paulo, São Paulo, São Paulo, Brazil 

Background: Working in different and night shifts directly affects the health of pilots due to its highly complex 
and exhausting activity, which may result in musculoskeletal symptoms. Therefore, this research aims to 
investigate the association of work organizational and sleep factors with musculoskeletal symptoms in 
commercial airline pilots.  

Methods: A cross-sectional study including 1,234 civil pilots, who participated in a survey containing 
demographic, work and sleep data, was conducted. The musculoskeletal symptoms were evaluated through 
the Standardised Nordic Questionnaire. In the Poisson regression, the variables for chronic (in the last twelve 
months), acute (in the last seven days) and work-related musculoskeletal symptoms were dichotomized into 
“without symptom” and “with symptom”. It was considered “with symptom” the pilot who reported pain in at 
least one of the four body parts with the highest prevalence in the study: upper back, lower back, neck and 
shoulder.  

Results: The prevalence of chronic musculoskeletal symptoms was 65.9% and work-related symptoms 
46.9%. The prevalence of acute musculoskeletal symptoms was 28.0% and work-related symptoms 23.3%. 
The upper and lower back, neck and shoulder were the body parts with the highest prevalence of symptoms. 
It was verified that pilots who worked 11-21 years, with 66-hour or more of flight per month, under irregular-
work hours involving night shifts, with low sleep quality and insomnia symptoms had higher prevalence ratio of 
chronic musculoskeletal symptoms. It was observed that working seven consecutive days or more per month, 
low sleep quality and insomnia were associated factors with acute musculoskeletal symptoms.  

Conclusion: Work organizational structure related to working hours, and sleep disturbances (low sleep 
quality and insomnia) were associated factors with musculoskeletal symptoms among commercial airline 
pilots.  
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Background: Several studies have shown an impact on health for those working and studying 
simultaneously. The main implications are: sleep restriction, recurrent complaints of health problems, 
excessive fatigue, daytime sleepiness, perceived stress.  

Aim: The present study aimed to investigate the sleep wake-cycle and night time sleepiness among workers 
who were studying in the morning and working during night time.  

Method: Data collection took place in a private undergraduate institution that provided courses during the 
morning hours (8:00-11:30), São Paulo, Brazil. Participants were 5 male students, 33±10.57 years old, 
working during night time, Monday- Friday (22:00- 06:00h). They completed a comprehensive socioeconomic 
questionnaire and daily sleep diaries. Sleep-wake cycle patterns were monitored for 7 consecutive days using 
wrist actigraphy. In-depth interviews about their everyday live were performed with all participants.   

Results: The results showed impact on health and lifestyle of participants. The participants showed different 
strategies to reconcile work, study, social commitments and activity-rest times. A mean of 259.96±86.52 (total 
sleep minutes TSM) was observed during work and study days (Monday-Friday). At the weekend (off-days) 
they reported different sleep times; some participants chose to sleep Saturday morning (258.33±32.88 TSM), 
one participant report during afternoon (205.00 minutes) and others participants at night (395.33±78.93 TSM). 
On Sundays they slept during night time (385.60±160.18 TSM). Regarding strategies to cope with night work, 
participants reported using different schemes. As they reported, napping under the desk, and in the 
mens´room; some reported cocaine use and other stimulants to stay awake during the night.  

Conclusions: Attending classes in the morning and working in the evening hours have impacts on sleep-
wake cycle patterns and sleepiness during night work. The observed rest-activity periods had close 
dependence on work and study schedules. The participants showed different strategies to deal with both 
activities, such as hiding during work to doze off, as well as use of stimulants to keep them awake. There is a 
financial encouragement from the Brazilian Government for the completion of college degree. However, it 
lacks appropriate labor legislation about duration of   working time for adults who work and study 
simultaneously.  

Financial support: FAPESP grant 2012/22005-1; CNPq grants 484613/2012-0, 305123/2013-0 and CAPES 
grant 004721/2014-04. 
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Background: Shift workers are at higher risk for chronic disease such as obesity and type 2 diabetes than 
day workers, even after controlling for lifestyle and socioeconomic status. Many shift workers eat at night and 
snack frequently. It is proposed that eating at night when the body is primed for sleep plays a major role in 
shift workers' increased risk for chronic disease. This study examined Flight Attendant (FA) meal timing and 
motivations for eating during day and night duty periods. 

Method: N=18 Australian FAs (4 males BMI 25.3±3.2 kg/m2, 14 females BMI 24.9±4.8 kg/m2; age range 22-
61 years) working international operations were asked to recall a typical duty period and complete an online 
meal and snack timing questionnaire that included questions about motivations for why, what and when they 
ate while at work. Recalled duty periods typically started in FAs home city; if not they were assessed as night 
or day duty periods based on home city time zone. 

Results:  
FAs average length of duty was 12.1±2.7h and length of flight was 11.1±3.3h. No difference was found in the 
amount of snacks (p=0.16) or meals (p=0.09) consumed during day vs night duty periods. More snacks 
(p=0.03) and meals (p=0.01) were consumed early in the duty period vs late during the day. During night duty 
periods more snacks were consumed late in the duty period (p=0.04). Meals were consumed both early and 
late during night duty periods. 38% of FAs reported time available due to work schedule constraints 
determined why they ate meals and 50% said it also motivated when they ate. While 50% reported that the 
food available determined what they ate at any given time. The work schedule heavily influenced why (34%), 
what (16%) and when (34%) FAs ate. Only 22% of the sample said they ate because of appetite. 

Discussion: FAs change their timing of eating depending on whether the duty period is at night or during the 
day. Why and when FAs eat at work is primarily determined by the timing of breaks and other work 
constraints. Furthermore, what FAs eat is limited by the foods available on board the flight. Eating at night has 
potential health consequences for individuals working irregular hours and may be a mechanism by which 
chronic disease is increased in this population. Interventions to improve FA diet quality should consider the 
work environment as a primary driver for eating behaviour. 

  

 

 



  Page 91 

P22 - 0111 

Measuring sleep problems and quality of life to patients with chronic kidney disease. 

Anna Mpozini1, Ioannou Konstantinou1, Christos Noussis1, George Tsolas1, Anna Korompeli2 
1Nursing Research and Health Policy Institute, Athens, Greece, 2National and Kapodistrian University of 

Athens, School of Health Sciences, Athens, Greece 

Introduction: Chronic kidney disease is a chronic disease with significant impact on the quality of life of 
patients. Although modern medicine has a significant contribution to the lengthening of the life expectancy, 
these patients have to deal with many limitations daily, resulting to a destabilization of their personal, family 
and social life. So, for the scientific community, the development of tools assessing the quality of life of this 
patient group is equally important as the lengthening of life expectancy. 

Purpose: The purpose of this study is to evaluate sleep and quality of life of patients receiving renal 
replacement treatment (RRT). Investigation of the relationships among the dimensions of the four 
questionnaires used is carried out, as well as recording of social-economic and demographic data and 
investigation of their relationships with the research findings.  

Methodology: The survey was conducted in a General Hospital of Edessa city. The sample consisted of 100 
patients in the dialysis unit. To collect data, the special questionnaire for the assessment of the quality of life 
of patients under dialysis KDQOL-SF ™ was used, along with the general questionnaires of self-assessment 
of depression (Zung's questionnaire), the EQ-5D health measurement questionnaire and measurement of 
sleep disturbances questionnaire (Athens Insomnia Scale). 

Results: 57.0% of patients suffered from insomnia. In the general population this percentage was 25.3%, 
which was significantly lower than in the present study (p<0,001). The scores for the variables of the quality of 
life questionnaire for patients were significantly lower than those of the general population, suggesting that 
these patients had significantly lower quality of life compared to general population. The more the symptoms 
of depression patients experience, the lower their quality of life. Patients experiencing insomnia have 
significantly lower scores in all aspects of quality of life. 

Conclusions: The quality of life of patients receiving RRT, is significantly affected by depression and 
insomnia. The negative relationship between quality of life and depression yet needs to be confirmed by 
further studies. Moreover, quality of life is affected by age, education level, as well as by existent co-
morbidities. The development of programs for the improvement of these patients' quality of life is necessary. 
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Background: Certain health risk factors are modifiable by the individual, such as diet, smoking, physical 
activity and alcohol consumption. The general population and patients expect nurses to be role models for 
good health. This research aimed to investigate the prevalence of Registered Nurses' health behaviours and 
whether these influenced the provision of regular health education to their patients. Four health behaviours 
were examined; diet, smoking, physical activity and alcohol consumption. 

Methods: The research utilised a two-phase, sequential, mixed methods approach. Data were generated 
from an online survey and individual interviews. 

Results: The most common barriers cited to adhering to healthy lifestyles were shift work, long working hours 
and family commitments. Along with this, and compared to the general population, participants smoked less, 
met national guidelines for daily fruit and vegetable intake better. However, they drank more and did not 
exercise enough to be classed as sufficiently active for health. Less than half of the nurses rated their health 
as very good or excellent. Over two-thirds were calculated to be in the overweight or obese range according to 
BMI. While participants believed the role of the registered nurse was important in health education, they were 
not consistent in providing regular advice. Themes from the identified strategies to overcome these barriers 
included planning, education and support, better rostering, and facilities. 

Conclusion: The central tenet is that registered nurses' own health behaviours do effect their propensity to 
provide health education to patients. It is essential to consider the health and wellbeing of our health 
professionals, especially nurses and, implement strategies, particularly around shift work and long working 
hours to help them to practice on-going health management in order to look after themselves. If we look after 
our nurses they will be better equipped to look after their patients. 
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Background: Long working hours adversely affect worker safety and health. In 2004, Korea passed 
legislation that limited the work week to 40 h, in an effort to improve quality-of-life and increase business 
competitiveness. This regulation was implemented in stages, first for large businesses and then for small 
businesses, from 2004 to 2011. We previously reported that average weekly working hours decreased from 
2006 to 2010, based on the Korean Working Conditions Survey (KWCS). 

Methods: In the present study, we examine whether average weekly working hours continued to decrease in 
2014 based on the 2014 KWCS. 

Results: The results show that average weekly working hours among all groups of workers decreased in 
2014 relative to previous years, however, self-employed individuals and employers (who are not covered by 
the new legislation) in the specific service sectors worked more than 60 h per week in 2014. 

Conclusion: The Korean government should prohibit employees from working excessive hours and should 
also attempt to achieve social and public consensus regarding work time reduction to improve the safety, 
health, and quality-of-life of all citizens, including those who are employers and self-employed. 

E-mail address: jsunpark@chol.com 
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Background: The world population grows exponentially, in need of food, goods, products and services. 
Following this trend, the world of work has undergone significant changes, with the adoption of new 
technologies and the use of various chemicals and minerals in their processes and production methods, 
expanding and increasing the environmental hazards, therefore jeopardizing the population's health and 
safety.  

Objective: Bibliographic survey about deleterious effects on exposure to the chemicals Lead and Cadmium 
was conducted in order to verify how the exposure of these substances combined or in isolation may influence 
the population's sleep-wake cycle.  

Methods: This is an exploratory study through open access literature review, of systematic type, through 
mapping and discussion of the Brazilian and international production. Search was conducted on the following 
bases: SCIELO, LILACS, BIREME and MEDLINE, in the period from 2001 through October 2016. Search 
strategy has included the use and combination of descriptors and terms established after the search in the 
DeCS (Descriptors in Health Sciences) and MESH (Medical Subject Headings): Chemical Exposure; 
Exposure to Metals; Exposure to Lead; Exposure to Cadmium; Sleepiness; Sleep Disorders; Sleep 
Disturbances; Sleep-Wake Cycle.  

Results: 29 studies have been found from the referred theme. Several studies involving this subject have 
been reported, but they have been performed mainly in animal models. In the studies which human health 
was evaluated only 3 papers reported the effects of metals on sleep-wake cycle. The first one was carried out 
with a population living in the surroundings of a metal recycling plant, where authors have detected that the 
exposed population had 2.3 chances to report complaints of sleep. The other two studies have verified that 
children and pre-teens with high levels of lead in the blood have been linked to the delay in the onset of sleep, 
longer duration of nocturnal awakenings, shorter duration of sleep, insomnia (OR = 2.01) and longer daytime 
sleepiness (OR = 2.90).  

Conclusion: There are effects which link the environmental exposure to Lead and Cadmium with complaints 
of sleep. Considering that there is work on shifts in mining and manufacturing and processing industries that 
deal with the mentioned metals, it is likely that workers in these industries may be doubly exposed to the 
effects of occupational exposure by metals, in addition to those leading to circadian changes caused by job in 
shifts. Financial Support: FIOCRUZ, FAPERJ. 
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Introduction: Permanent night workers (PNWs) are rarely researched minor employee group. Various health 
and safety authorities recommend to avoid working permanent nights as PNW may have larger detrimental 
effects on employees´ well-being than rotating shift work or day work. In this large cohort study, we aimed to 
compare day and shift workers to PNWs with regard to sleep and psychosocial factors at work. 

Methods: Hospital employees from the 2012 Finnish Public Sector study survey (n= 10 893, 90% females, 
average age 45 years) were classified to permanent night workers (PNW, 2%), shift workers (SW, 66%) and 
day workers (DW, 32%). Employees´ working time regime was determined based on three months´ 
electronical rosters, and PNWs were required to work >80% in night shifts. Pearson Chi-square test and 
ANOVA were used to test differences between working time regimes and sleep and work-related and 
psychosocial factors. As a next step, we will adjust for possible confounders and conduct follow-up analyses 
using the subsequent survey data. 

Results: Part-time employment was more common among PNWs than SWs or DWs (29 vs. 20 and 19%, 
p<0.001). PNWs reported longer sleep length than SWs or DWs (7:25 vs. 7:13 and 7:11h, p<0.001). PNWs 
reported more often tiredness during days off (p<0.001) and DWs reported somewhat less difficulties in 
initiating sleep (p=0.002) then the other groups. All the groups reported similar proportions of difficulties in 
maintaining sleep and tiredness during work (p>0.079). 

PNWs and DWs experienced less often work-life conflict than SWs (25 and 29 vs. 38% p<0.001). PNWs 
reported significantly higher occurrence of threats and other verbal abuse (47 vs. 30 and 11%, p<0.001) and 
physical workplace violence (40 vs. 20 and 3%, p<0.001) than SWs or DWs. Compared to other working time 
arrangements, PNWs were more often satisfied with opportunities to help others by one´s work (p<0.001), 
working independently (p=0.001), and challenges that work offers (p=0.025)., but were least often satisfied 
with guidance by immediate superior (51 vs. SW 61 and DW 61%, p=0.023) and salary and benefits 
(p<0.001). There was no statistically significant differences between the working time regimes in satisfaction 
with leadership style or appreciation and fair treatment from superior or colleagues. 

Conclusion: Compared to day and shift workers, permanent night workers reported no major negative effects 
on sleep but remarkably higher occurrence of workplace violence. Permanent night workers are more often 
satisfied with psychosocial factors relating to job content and working independently. 
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Background: Both driver fatigue and distractions are known to contribute to road accidents. Many countries 
have implemented laws that regulate some distractors, such as mobile phone use, while other distractors such 
as conversations with passengers remain unregulated. Given that our ability to maintain performance on split 
tasks is impaired when fatigued, it is likely that driving while maintaining a conversation is also harder and 
potentially more dangerous when fatigued. Talking on a phone and talking to a passenger appear cognitively 
and behaviourally similar so whether their effect on driving performance is different and why is unclear. 
Hence, this study aims to compare fatigued driving performance while having a conversation on a mobile 
phone to having a conversation with a passenger. 

Methods: Six young and healthy volunteers (50% male, mean age 24.8±4.3 years) participated in overnight 
laboratory stays on three different occasions separated by a wash-out week. In a repeated-measures, 
counter-balanced, randomised, cross-over design, participants’ sleep was restricted to 4h in bed (0200h to 
0600h) followed by a 20 min simulated drive the next morning. During the drive, an experimenter either sat 
quiet as a passenger (control condition) or conducted a simulated conversation with the participant in person 
or via a hands free mobile phone. The simulated conversation involved the experimenter reading short texts 
which the participant repeated, followed by the experimenter asking a question about the text to which the 
participant answered. In each condition, driving performance was assessed by measurements of lane 
deviation (standard deviation of lane position). 

Results: A repeated measures ANOVA revealed no significant main effect of distraction condition on lane 
deviation (F(2,10)= 2.57,p = 0.126). There was, however, a trend by which mean lane deviation was worst 
during simulated conversation, both in person (29.4cm) and via the mobile phone (33.8cm), compared to the 
control condition (28.1cm). 

Conclusion: While no significant effect of distraction was established on lane deviation when fatigued, the 
increase in lane deviation that accompanied the simulated conversation was as similar to the effect of driving 
when intoxicated. This provides some evidence that a conversation can be distracting and that this effect can 
be observed in a laboratory setting. A larger study is needed to better capture this effect and investigate the 
qualitative difference between how in-person and phone conversations impact on driving performance, as well 
as the different ways in which a mobile phone poses a distraction to fatigued drivers. 



  Page 98 

P30 - 0127 

The FIFO Lifestyle study 

Kristie-Lee Alfrey, Amanda Rebar 

Central Queensland University, Queensland, Australia 

Research has identified a presence of maladaptation and poor wellbeing amongst the fly-in, fly-out (FIFO) 
population, although existing evidence is far from conclusive. To benefit the FIFO population, further research 
and intervention development is warranted. Our FIFO Lifestyle Study is to build on evidence regarding the 
unique daily behaviours and needs that accompany the FIFO lifestyle. Specifically, we are aiming to 
understand the daily health and wellbeing of the FIFO worker and the FIFO partner, during both on- and off-
shifts. Participants, recruited through social media campaigns and traditional media outlets, and providing 
informed consent, are asked to complete an initial survey assessing their FIFO role, roster and demographics. 
Participants then complete a daily diary-style survey for (up to) seven days of both their on-shift and off-shift 
schedule. On the completion of these quantitative surveys, participants are emailed a short list of qualitative 
questions. We aim to conduct final analyses on data supplied by 200 participants. Preliminary findings from 57 
FIFO workers and partners (72% FIFO workers, 18% FIFO partners; 37% females) across 307 days, suggest 
that 58% of participants like the FIFO lifestyle, compared to those who do not like the lifestyle. Communicating 
with partners appears to be an enjoyable daily experience for most participants (79%). However, the results 
also show that on only 57% of days during the study, participants reported being satisfied with their partner, 
these results may be related to limited physical contact and limited time spent communicating with partners 
(mean = 4.36 hours per day). Additionally, on the few days (11% of days) that participants reported being 
overwhelmed with stress, 6% of participants reported needing, but not seeking support, this is comparable to 
the 3% of participants who sought and found the support they needed and suggests that normalisation of 
support seeking behaviour and increased support accessibility may be required. Still to come from the FIFO 
Lifestyle Study are important tests regarding differences between on- and off-shifts, and additional analyses 
on domains such as daily sleep, nutrition and social behaviours. The results and early interventions formed 
from this study may be generalised to other unique work rosters, such as shift-work and expedition work. In 
summary, the FIFO Lifestyle Study assesses the daily life of both FIFO worker and FIFO partner during both 
on- and off-shift times, in the aim to better understand the health behaviours and wellbeing of this unique 
lifestyle and its population. 
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Interindividual differences in nocturnal neurobehavioural performance are affected by split-

sleep schedules during severe sleep restriction 

Anastasi Kosmadopoulos1,2, Charli Sargent1, Xuan Zhou1, Drew Dawson1, Gregory D Roach1 
1Appleton Institute, Central Queensland University, Adelaide, South Australia, Australia, 2Bushfire Cooperative 

Research Centre, Melbourne, Victoria, Australia 

Background: Although sleep is generally obtained in a single episode each night, several studies suggest 
that it may be split into multiple episodes without compromising neurobehavioural performance. However, 
studies show large, trait-like interindividual differences in the responses to sleep loss and it is not known how 
this might translate to individuals in split-sleep schedules where sleep is curtailed. As such, this study 
investigated differences between the best and worst neurobehavioural performers across split and 
consolidated sleep-wake schedules comprising severe sleep restriction (SR). 

Methods: Thirty male participants (M±SD; 22.5±3.4yrs) completed a 13-day forced desynchrony protocol in a 
time-isolation laboratory. Following identical 24-h baseline testing days, participants were allocated to one of 
two severe SR conditions comprising 7×28-h rest-wake cycles. Participants were provided the same total time 
in bed per cycle, either consolidated (4.67h/28h) or split (2.33h/14h). Neurobehavioural performance was 
assessed at 2.5-h intervals in terms of lapse counts (RT>500ms) on the psychomotor vigilance task. Data 
were assigned to 6 × 60° circadian phase-bins (CP) derived from body temperature. Participants in each 
condition were categorised into top, middle, and bottom tertile-ranks based on mean performance over the 
study. 

Results: Mixed-model analyses of variance were conducted with condition, CP, and tertile as fixed terms. 
They revealed that performance varied across CP (worst=60°, best=240°) for mid-ranked and bottom-ranked 
participants, but not top-ranked participants. A 3-way interaction showed mid-ranked participants did not 
perform worse than top-ranked participants in the consolidated condition. However, in the split-sleep 
schedule, they performed worse around the temperature minimum (CP 0°-60°). In the consolidated condition, 
bottom-ranked participants performed worse than mid-ranked participants only around the temperature 
minimum. However, in the split-sleep condition they performed worse at all CP except 240°. Top-ranked 
participants did not perform differently between conditions but mid-ranked and bottom-ranked participants in 
the split-sleep condition performed worse than counterparts in the consolidated condition from 0°-120°. 

Conclusion: These data show that for severely sleep-restricted individuals, the disparity between top and 
bottom performers at night increased when the sleep-wake schedule was split. Best performers were largely 
unaffected by the split-sleep schedule, but the function of mid-ranked and bottom-ranked participants suffered. 
The advantages attributed to split-sleep schedules, such as shorter periods of sustained wakefulness between 
breaks, do not benefit all sleep-restricted individuals the same way at all times of day. These results highlight 
the need for further research to identify markers of these vulnerable individuals when implementing new work 
schedules. 

This study was supported by an Australian Research Council Discovery Project grant (DP130104843). 
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A qualitative approach to the impact of shift work on eating patterns and diet in experienced 

and inexperienced nurses.  

Jane Gifkins, Rebecca Loudoun, Amy Johnston 

Griffith University, Brisbane, Queensland, Australia 

Background: Dietary choices and eating patterns of shiftworking nurses are important as dietary habits are 
considered key determinants in health and well-being.  The quality and quantity of food consumed by 
shiftworkers is often problematic hence more information is needed to understand how shiftworkers can adapt 
their eating patterns to avoid negative outcomes. The focus of this study was to identify adaptive behaviours 
experienced nurses were able to develop to mitigate the effects shiftwork may have on diet. Comparing 
between newly graduated and experienced nurses can help provide better understanding of not only diet-
related issues but also coping strategies. This is significant as identifying and improving the knowledge of 
drivers and solutions to identify food-related problems may be beneficial to individual nurses, their employers 
and society. 

Methods: This study utilised qualitative interviews to study diet related experiences of shiftworking nurses, 
employing a constructivist methodology. A case study method was used to investigate two groups of nurses 
exposed to different lengths of time in shiftwork; the central paradigm of this project. Purposeful sampling was 
employed for inexperienced nurses (n=9) and snowball sampling for experienced (n=12). 

Results: Findings indicate nurses’ food choices and eating patterns were affected by shiftwork. Increased 
snacking behaviours, food craving and increased coffee consumption, associated with night shifts, were found 
in both groups of nurses. Research defines these types of eating behaviours as ineffective coping 
mechanisms to stress. Experienced nurses described a range of coping behaviours to assist with the 
challenges of shiftwork that included preparing in advance and self-care which were detailed less by 
inexperienced nurses. Conversely experienced nurses also spoke of drinking alcohol as a way to rest and 
recover from shifts work, unlike inexperienced nurses. Nurses from both groups told of developing individual 
coping adaptations and that they had not received specific advice or training on shiftwork from their university 
courses or training. 

Conclusion: These findings of changes to food and eating patterns relating to shiftwork indicate that nurses 
must be able to find practical ways to negotiate the temporal changes to diet associated with shiftwork. 
Results may assist universities and training organisations to advice student nurses on ways to mitigate some 
of the deleterious impacts of shiftwork. These outcomes may also be useful for nursing managers and human 
resource management departments to aid in decision making for rostering, work environments and 
assignment of resources to assist nurses employed in shiftwork. 
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Forensic experts and forensic photographers: Perception of duration and quality of sleep 

and job recovery 

Frida Fischer1, Greice Carvalho1,2 
1University of Sao Paulo, São Paulo - São Paulo, Brazil, 2CNPq -National Council for Scientific and 

Technological Development, São Paulo - São Paulo, Brazil 

Background: There is a long list of negative outcomes due to shift and night work: the effects range from 
reduced work efficiency, greater risks for the occurrence of errors and work injuries in and off the job, social 
and family life disturbances. In addition to issues related to work schedules, other stressors may be 
associated with workers´ well-being including closeness of urban violence. In São Paulo, Brazil, the forensic 
teams, specifically the Expertise Center for Crimes against the Person (NPCCP), shifts are organized in 12-
hour X 36 h off fixed schedules. Workers perform an average of 12 monthly shifts, and the remaining days are 
off. However, due to the nature of their work, workers can choose shifts with 24 hour or 36 hours workdays of 
uninterrupted activity, depending on the need of the investigation’s requirement.  If an extended journey 
occurs, their monthly workload is completed in few days. The forensic teams reported to be infrequent naps 
during working hours. One of the duties of the forensics experts is to seek expertise pieces in the crime 
scenes, which requires self-control, physical and emotional resilience to cope the often experienced 
violence.  This study evaluated the perception of forensics professionals on the quality and duration of sleep, 
time for recovery and the impact of their jobs during free time.  

Methods: This is a qualitative research. We used ethnographic assumptions including a field notebook for 
daily notes along the observations of 63 crime scenes. The data collection started in May 2016. We are now 
finishing it conducting in-depth interviews guided by a semi-structured questionnaire. The participants were 07 
forensic experts and 05 forensic photographers from the NPCCP - the Criminology Institute of São Paulo.  

Results: Most of participants (85%) considered that they have experienced restriction on their sleep time and 
a poor quality of sleep with frequent periods of insomnia. Often, sleeping drugs and mental health assistance 
is required. They also reported that recovery time after a workday is insufficient. They experienced impairment 
in leisure activities on days off partly because they cannot distance themselves enough from the professional 
practice. In fact, they are forced to carry a firearm during days off, either for self-protection or possible police 
intervention.  

Conclusion: The forensic professionals face emotional stressors, poor sleep associated with extended shift 
working hours and insufficient recovery time. It is recommended the implementation of countermeasures to 
reduce work constraints. Acknowledgments: CNPq financial support. 
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Direction of rotating shifts: Employees’ health and work-life balance 

Anne Marit Wöhrmann, Corinna Brauner, Susanne Gerstenberg 

Federal Institute for Occupational Safety and Health (BAuA), Dortmund, Germany 

Background: About 12% of the employees in Germany work in shift systems including early, late and night 
shifts (BAuA, 2016). Research has shown that the direction of rotation can have an effect on employee health 
due to its effects on circadian disruption and misalignment. The aim of this study is to show the prevalence 
and distribution of the direction of rotating shifts in Germany as well as their relationship with employee health 
and work-life balance. 

Methods: Data from the BAuA-Working Time Survey 2015 were analyzed. This is a representative cross-
sectional survey of 20,000 working persons in Germany. In this study, 1000 persons working in a rotating 
three-shift system were considered. The prevalence of forward rotating (early - late - night), backward rotating 
(night - late - early) and irregularly rotating shifts as well as their distribution across economic sectors, 
industries and occupations is analyzed. Further, the relationships of rotation type with self-assessed overall 
health status, fatigue and work-life balance are examined. 

Results: Analyses show that 26% of employees working in rotating three-shift systems report forward rotating 
shifts, 22% report backward rotating shifts and 52% report irregularly rotating shifts. However, prevalence 
varies by economic sector. For example, while in industry forward rotating (38%) and backward rotating shifts 
(38%) are very common, in the public sector irregularly rotating shifts are most common (77%). Further, 
differential relationships of rotation differences with employees' health and work-life balance are found. For 
example, less employees working irregularly rotating shifts are satisfied with their work-life balance than those 
working in regularly forward or backward rotating shifts, but no difference is found regarding self-assessed 
overall health status. Surprisingly, those employees working in backward rotating shift systems reported 
fatigue less often than employees working in shifts with other rotation types. 

Conclusion: This study gives an overview on the current prevalence and distribution of different rotating 
types in shift systems in Germany. Further investigation of the role of the direction of shift rotation for 
employees' health and satisfaction - especially with regard to interacting job demands and potential mediators 
- seems to be necessary. 

  



  Page 104 

P37 (refer oral 0027) 

Objective working hour characteristics and work-life conflict among Finnish hospital 

employees  

Kati Karhula 

 

P38 (refer oral 0028) 

Women's Experience of working shiftwork while caring for children 

Annabel Matheson 

 

P39 (refer oral 0043) 

Psychomotor vigilance in shift working female hospital staff 

Dirk Pallapies 

 

P40 (refer oral 0051) 

Objective working hour characteristics and sleep: A prospective study of hospital employees 

using objective exposure data? 

Mikko Härmä 

 

P41 (refer oral 0054) 

Developing exposure metrics using a prospective repository of work hours, sleep and 

circadian phenotypes: The Nurses Health Study 3 

Celine Vetter 

 

P42 (refer oral 0057) 

The impact of shiftwork on skeletal muscle health: A critical review  

Severine Lamon 

 



  Page 105 

P43 - 0061 

Relationship between long working hours and suicidal thoughts: Nationwide data from the 

4th and 5th Korean National Health and Nutrition Examination 

Jin-Ha Yoon, Pil Kyun Jung, Jaehoon Roh, Hongdeok Seok, Jong-Uk Won 

Yonsei University College of Medicine, Seoul, Republic of Korea 

Background: Long working hours are a worldwide problem and may increase the risk of various health 
issues. However, the health effects of long working hours on suicidal thoughts have not been frequently 
studied. Our goal was to investigate the relationship between long working hours and suicidal thoughts in the 
rapidly developing country of Korea. 

Methods: Data from 12,076 participants (7,164 men, 4,912 women) from the 4th and 5th Korean National 
Health and Nutrition Examination Surveys were used for the current analysis. Multivariate logistic regression 
models were used to estimate odds ratios and 95% confidence intervals for suicidal thoughts. Combined 
effects of long working hours and lower socioeconomic status or sleep disturbance were also estimated. 

Results: Compared to groups who worked less than 52 hours per week, odds ratios (95% confidence 
intervals) for suicidal thoughts in groups who worked 60 hours or more per week were 1.36 (1.09-1.70) for 
males and 1.38 (1.11-1.72) for females, even after controlling for household income, marital status, history of 
hypertension or diabetes mellitus, health-related behaviors, and past two weeks' experience of injury, 
intoxication, or acute or chronic diseases, as well as type of work. The combined effects of long working hours 
with lower socioeconomic status, or with sleep disturbance, were also significantly higher compared to 
participants who worked less than 52 hours per week with higher socioeconomic status, or with 6-8 hours of 
nighttime sleep. 

Conclusion: In this study, long working hours were linked to suicidal thoughts for both genders. Additionally, 
the odds of those suicidal thoughts were higher for lower socioeconomic groups. To prevent adverse 
psychological health problems such as suicidal thoughts, a strategy regarding long working hours should be 
investigated.  
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Automated sleep scoring algorithms for wrist-activity monitors in shift-workers 

Ian C Dunican1, Kevin Murray1, James A Slater1, Kath Maddison1, John A Caldwell2, Leon Straker3, Maddison 

J Jones1, Peter R Eastwood1 
1University of Western Australia, Perth, Western Australia, Australia, 2Coastal Performance Consulting, 

Florida, USA, 3Curtin University, Perth, Western Australia, Australia 

Background: Wrist-activity monitors (WAM) are used to objectively assess ‘sleep’ in shift-workers. Accurate 
measurement of time at ‘lights out’ (LO) is essential for calculation of several activity-derived measures 
including sleep latency (SL), sleep duration (SD), wake after sleep onset (WASO) and sleep efficiency (SE). 
Some devices use subjective reporting of LO from a sleep diary, while others have developed automated 
proprietary scoring algorithms to calculate LO, thus obviating the need for a sleep diary. This study aimed to 
compare the outputs of two such devices to polysomnography (PSG)-derived sleep measures (Laboratory) 
and against each other when worn at home (Home). 

Methods: A community sample of n=50 volunteers, mean age of 57±5 years, underwent a single overnight 
laboratory-based PSG (Compumedics Grael, analysed using ProFusion PSG4) during which they also wore a 
Readiband™ (v3, Fatigue Science Inc., Canada analysed using Readiband Sync™) (Rb) and an ActiGraph™ 
(GTX3+, ActiGraph, FL, USA analyzed using ActiLife™) (Act) on the non-dominant wrist. They also wore the 
Rb and Act for another 7 days when at home (Home). The Rb uses an automated proprietary algorithm to 
determine LO whereas the Act device requires participants to complete a diary each morning noting the time 
of LO the previous evening. Agreement between devices was assessed by Bland-Altman analyses with limits 
of agreement (LoA) between PSG, Rb and Act in the Laboratory and between Rb and Act in the Home 
condition. Tests for differences in the devices were assessed using linear mixed models. 

Results: In Laboratory condition, Rb vs PSG displayed a proportional bias for LO (-45, LoA±150mins) and 
WASO (-85, LoA±115mins) and systematic bias for SL (14, LoA±88mins), SD (73, LoA±90mins) and SE (6, 
LoA±31mins). 
Act vs PSG displayed proportional bias for SL (-21 LoA±55mins), SD (45, LoA±122mins), SE (18, LoA ±26%) 
and WASO (58, LoA±100mins) and systematic difference for LO (3, LoA±60mins). Rb vs Act displayed 
proportional bias for LO (45, LoA±120mins), SL (-34 LoA±58mins), SD (6, LoA±93mins), WASO (22 
LoA±60mins) and SE (12, LoA± 20%). 
In Home condition, Act vs Rb a proportional bias was observed for LO (48 LoA±108mins), SL (22, 
LoA±35mins), SD (38, LoA±60mins), SE (6, LoA ±14%) and WASO (32, LoA ±52mins) (P<0.05 for all 
differences). 

Conclusion: In the laboratory condition, both devices underestimated WASO and SE. In the Home condition; 
Rb proportionally differences continued as observed in the laboratory, whilst differences between SL, SD 
occurred; WASO and SE improved over successive nights. 
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Performing an important task upon waking may mitigate the effects of being on-call 

Madeline Sprajcer, Sarah M Jay, Grace E Vincent, Sally A Ferguson 

Appleton Institute, Central Queensland University, South Australia, Australia 

Background: On-call work is currently performed by approximately 25% of Australian and European 
employed populations and refers to working arrangements where individuals can be called during designated 
periods to start work. On-call has been associated with poor sleep, though the mechanism in this relationship 
is unclear. It has been suggested that poorer sleep obtained while on-call may result from the stress and 
worry associated with often being required to perform complex and/or high risk tasks upon waking. As poor 
sleep is known to impact next day performance, it is important to understand the effects of task importance 
while on-call on individual sleep and next day cognitive performance outcomes.  

Methods: This laboratory-based study included male participants aged 20-35 (n = 24), and compared a 
control night with two counterbalanced on-call nights. Following one on-call night, participants completed a 
simple reading task upon waking (low task importance), whereas following the other on-call night, participants 
were required to do an oral presentation in front of a researcher (high task importance). The high task 
importance condition simulated the more important tasks that real-world on-call workers engage in. 
Participants had an eight-hour sleep opportunity each night. Polysomnography was used to investigate sleep 
outcomes, and next day performance was assessed using the 10-minute Psychomotor Vigilance Task, 
administered four times each day (0930, 1200, 1430, 1700).  

Results: Results indicated that there were no differences between the control, high and low task importance 
conditions for participants on any sleep outcomes (total sleep time, wake after sleep onset, sleep efficiency, 
proportion and minutes of each sleep stage). However, PVT results showed poorer performance, as 
demonstrated by mean reciprocal reaction time (RRT) (1/RT*1000, ms), in the low task importance condition 
(M = 4.299, SD = .522) compared with the high task importance condition (M = 4.401, SD = .481, p = .006) 
and the control conditions (M = 4.424, SD = .476, p = .001).  

Discussion: These results were unexpected, as it was anticipated that the increased stress surrounding 
higher task importance would negatively affect sleep and subsequent cognitive performance. Results suggest 
that higher task importance resulted in better cognitive performance. This may be associated with arousal, as 
it has been shown that small increases in arousal can result in improved performance. As such, the arousal 
associated with performing a stressful task may provide some degree of protection from the adverse effects of 
being on-call. 
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Commercial airline pilots need more than the ability to fly 

Pollyanna Pellegrino1, Claudia R. C. Moreno2, Elaine C. Marqueze1 
1Department of Epidemiology, Catholic University of Santos, Santos, São Paulo, Brazil, 2School of Public 

Health, University of São Paulo, São Paulo, São Paulo, Brazil 

Background: It has been shown that work organization affects health, including work ability. This is particular 
relevant among pilots due to their irregular work schedules, long working hours, psychological pressure, which 
may contribute to the early functional aging. The aim of this study was to investigate the association between 
work organization and health aspects with the work ability in the commercial airline pilots.  

Methods: A sample of 1234 pilots that carried out commercial flights of domestic and international routes and 
who were registered at the Brazilian Association of Civil Aviation Pilots participated in the study. Data 
collection was conducted through an online questionnaire about sociodemographic data, health, lifestyle, work 
organization, job demands-control, and work ability (Work Ability Index - WAI).  

Results: Most of the pilots were male (97.1%) lived with a partner (84.6%), had complete or incomplete 
graduation (71.3%) and aged below 39 years old (52.4%). One out of five pilots presented moderate or low 
WAI. A Poisson regression model showed that not getting enough sleep (PR 1.59, 95% CI 1.27-2.00); less 
than ten days-off per month (PR 1.67, 95% CI 1.29-2.17); frequent operational delays (PR 1.43, 95% CI 1.00-
1.56), and a flight schedule of 66 hours or more per month (PR 1.24, IC 95% 1.00-1.56) were risk factors for 
moderate or low WAI. The regression model also revealed the passive job as a protective factor for low work 
ability (PR 0.58, CI 95% 0.39-0.85).  

Conclusion: Features of the work organization were determining factors for the decrease in work ability of the 
commercial pilots studied, in particular the aspect related to work hours and free time, and reduced sleep 
duration. Commercial airline pilots safety and health policies should include information regarding pilots work 
ability when discuss their work hours limits. 
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City, island, regional life: Sleep and exercise in Greek nurses 

Olav Muurlink1, Anna Korompeli2, George Tsolas3, Panagiota Chatzi3, Katerina Giotaki3, Eleni Petraka3, Stella 

Tziaferi4, George Fildissis2 
1Central Queensland University, Griffith Institute of Educational Research, Brisbane, Australia, 2National and 

Kapodistrian University of Athens, School of Health Science, Athens, Greece, 3Institute of Nursing Research 

and Health Policy, Athens, Greece, 4University of Peloponnese, Sparta, Greece 

Background: The impact of  living and working place on sleep quality, except insofar as the role of for 
example of sleeping at work or in hospital, has been largely unexplored in the literature, and the equally, 
particularly when taking into account either the potential moderating or mediating role of place on 
exercise.  While the general public assumes that physical activity is a healthy non-pharmacological aid to 
good sleep quality, the association between frequency/type of exercise, and improved sleep is poorly 
understood. Relatively weak associations possibly issuing from use of instruments lacking in reliability and 
validity.  Attempts have been made to relate particular types or levels of intensity of exercise to particular 
characteristics of sleep (e.g. sleep onset or total sleep time-TST) with mixed results. 

Aim: to explore the quality of sleep and the possible role exercise as a function of place in a single industry 
population. 

Methods: 1005 nurses working in a variety of hospital settings across regional locations in Greece as well as 
Athens participated in this study. Participants responded to the International Physical Activity Questionnaire 
(IPAQ), KSS, PSQI and the Athens Insomnia Scale (AIS) and a number of objective measures of health, 
including blood glucose, diastolic arterial pressure and BMI, which enabled objective health to be 
estimated.  Finally, this study includes variables relating to workplace including location (Athens or regional or 
island hospitals) and shift conditions. 

Results: The nurses had mean age 41.7 ± 7.5 years, 75,5% were shiftworkers and 76,1% working and living 
in regional cities. The mean reported TST was 5.9±1.68 hours.  Nurses working in Athens compared to 
regional and island hospitals were more likely to nap before a night shift, and more likely to engage in 
moderate exercise. Regression analysis confirmed a strong regionality effect.  Region, for example, predicted 
TST, taking into account exercise, night work, day napping, and type of hospital (b=.162, t(180)=2.018, 
p=0.045).  Region also was the sole significant predictor of PSQI scores in regression analysis, and was 
marginally significant (0.066) in predicting KSS scores, when age, hospital type, frequency of night shifts and 
napping and exercise were taken into account.  BMI was not a proxy of exercise.  When BMI was substituted 
for exercise in regression analyses, the regionality effects consistently disappeared.  In all cases, nurses 
working in hospitals based on Greek islands experienced better quality, longer sleep. 

Conclusion: The results suggest that macro characteristics of living place can influence the quality of sleep. 
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Sleep habits and frequency of excessive daytime sleepiness in shift-work security guards 

from a security agency in Piura 

Norvil Antonio Mera Chu 

Universidad de Piura, Piura, Peru 

Background: There are no research studies in Peru about sleep disorders or other occupational health 
issues in security guards. However, the importance of carrying out the present investigation is that they are a 
vulnerable group, with significant exposure due to the rotation system of shift work, the length of the working 
day, the responsibility of their work to protect company personnel. Preventing sleep disorders and promoting 
adequate sleep habits in this group, we will improve their performance at work as well as their quality of life. 
The purpose of the present study was to describe sleep habits and the frequency of excessive daytime 
sleepiness in rotating security guards of a security agency in northern Peru to implement prevention measures 
in this work group. 

Methods: This research was an observational, descriptive and transversal study. Unit of analysis was 
watchmen of the security agency of Piura and the unit of sampling was the questionnaires solved by them. 
The instruments used were: Data collection sheet, Sleep Hygiene Index, and Epworth Sleepiness Scale. A 
database was created in Microsoft Excel 2007. SPSS software package, version 17 was used. 
Descriptive statistics were used through frequencies and percentages in the case of categorical variables, and 
means and standard deviations for numerical variables. 

Results: 360 shift-work security guards responded, of which 62.4% were between the age of 30 and 50 years 
old. 68% of shift-work security guards shifted from day to night shift each week. Sleep habits were reported as 
fairly good in 45.3 % and fairly poor in 33.8%. Poor sleep habits were significantly associated with daytime 
sleepiness and going to bed Sleep feeling stressed, upset, sad or nervous. The frequency of excessive 
daytime sleepiness in rotating security guards was 38%. 

Conclusion: Shift-work security agents had poor sleep habits and more excessive daytime sleepiness during 
their daily activities. It is necessary to implement studies for assessing the effect of such alterations in their 
working performance 
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The use of time and impacts on sleep patterns among working students with different diurnal 

preferences 

Andréa Luz1, Carolina Abilio1, Debra Skene2, Benita Middleton2, Bruno Gonçalves3, Frida Fischer1 
1University of São Paulo, School of Public Health, São Paulo, Brazil, 2University of Surrey, Faculty of Health 

and Medical Sciences, Surrey, UK, 3University of São Paulo, School of Arts, Sciences and Humanities, São 

Paulo, Brazil 

Background: Several studies have shown an impact on health for those working and studying 
simultaneously. The main implications are: sleep restriction, recurrent complaints of health problems, 
excessive fatigue, daytime sleepiness, perceived stress.  

Aim: The present study aimed to investigate sleep duration and sleepiness among students with differing 
diurnal preference who were studying early in the morning and working during day or evening hours.  

Method: Data collection took place in a private educational institution that provided undergraduate courses 
during early morning hours (5:30-8:00 h), São Paulo, Brazil. Participants were 40 students, 32±7.75 years (23 
females). They completed a comprehensive socioeconomic questionnaire, daily sleep diaries, Karolinska 
Sleepiness Scale for 7 consecutive days and diurnal preference. Sleep-wake cycle patterns were monitored 
for 7 consecutive days using wrist actigraphy.  

Results: Lack of time and financial opportunities were the main factors reported for choosing to study in the 
early morning. Results showed significantly shorter sleep duration during workdays compared to weekends. 
Different sleep-wake cycle patterns were observed among morning types (M-types) and intermediate types (I-
types). M-types had earlier bedtimes, reduced fragmented sleep and longer sleep duration during the 
weekdays and weekend compared with I-types (p≤0.005). No significant differences were observed on waking 
after sleep onset (waso), sleep latency and efficiency during the weekdays and weekend comparing the two 
types. Sleep fragmentation may be related to higher scores of subjective daytime sleepiness among I-types 
compared with M-types (p=0.02). No significant differences were observed in sleep offset during the 
weekdays.  

Conclusions: Attendance at early morning classes has an impact on sleep-wake cycle patterns and daytime 
sleepiness among working students.  Both M and I-types were adversely affected, but M-types showed lower 
sleep fragmentation and more regular sleep schedules. Due to the negative impact on sleep it will be 
necessary to weigh the benefits versus harmful effects of early morning college attendance in order to balance 
daily activities. The impact on sleep and sleepiness on education warrants further consideration by 
educational authorities since early morning study hours is currently marketed as “a better optimization of 
time”. 

Financial support: FAPESP doctoral fellowship 2012/22005-1; CNPq grants 484613/2012-0, 305123/2013-0. 
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Determinants of recovery between shifts in commercial airline pilots 

Luc Laberge1, Marie Gaudreault2, Philippe Boudreau3, Guy A Dumont4, Diane B. Boivin3 
1ÉCOBES – Recherche et transfert, Cégep de Jonquière, Jonquière, QC, Canada, 2Health Sciences 

Department, Université du Québec à Chicoutimi, Chicoutimi, QC, Canada, 3Centre for Study and Treatment of 

Circadian Rhythms, Douglas Mental Health University Institute, McGill University, Montréal, QC, Canada, 

4Electrical and Computer Engineering, University of British Columbia, Vancouver, BC, Canada 

Objectives: Sleep deficit, either acute or chronic, is frequent in pilots who have to sleep at adverse circadian 
phases and often face long, irregular, and nighttime work periods. Sleep restriction and impaired sleep quality 
are considered as main determinants of commercial airline pilots' fatigue. The present study aimed at 
identifying sociodemographic and work-related factors associated with recovery between shifts in commercial 
airline pilots. 

Methods: A total of 1566 pilots from a Canadian airline company filled out a survey including questions on 
pilots and aircraft characteristics, commuting method, sleep quality (Pittsburgh Sleep Quality Index, PSQI), 
fatigue management strategies, and flight duty periods. Pilots also completed the Occupational Fatigue 
Exhaustion Recovery Scale (OFER). A multiple linear regression was performed to identify factors associated 
with level of intershift recovery (OFER-IR). 

Results: The R2adjusted for the regression model explains 45% of the variance in recovery levels between 
shifts (R2adjusted = 0.45;p<.001). Also, 13 factors were associated with levels of recovery between shifts. 
More particularly, reporting a higher daytime dysfunction (β=-.30;p<.001), a poorer subjective sleep quality 
(β=-.24;p<.001), greater sleep disturbances (β=-.12;p<.001), a greater sleep need (β=-.12;p<.001), and lower 
habitual sleep efficiency (β=-.05;p<.05) on the PSQI, as well as having had a higher number of duty periods 
on the last 7 consecutive days from the end of last pairing (β=-.07;p<.01), having slept on the flight deck 
during the last pairing (β=-.06;p<.01), and having the rank of captain (β=-.06;p<.01) were associated with 
lower levels of recovery. On the other hand, currently flying on the preferred aircraft (β=.09;p<.001), having 
had more frequent naps the day before a night flight while away from home (β=.07;p<.01), currently flying on a 
wide body aircraft (β=.07;p<.01), reporting longer naps before a night/red eye flight after a typical night sleep 
(β=.06;p<.01), and having the rank of a relief pilot (β=.05;p<.05) were associated with higher levels of 
recovery between shifts. 

Conclusions: The present study supports the hypothesis that sleep duration and quality affect fatigue levels 
in commercial airline pilots. A relationship was found between sleep and napping behavior and the levels of 
recovery from fatigue between shifts. These results suggest that sleep improvement strategies could be 
beneficial to reduce fatigue levels of airline pilots. 
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Simulated train driving with single and dual drivers: Are two heads are better than one? 

Anjum Naweed1, Raymond W. Matthews1, Ganesh Balakrishnan1, Janette Rose2 
1Appleton Institute, Central Queensland University, Adelaide, South Australia, Australia, 2University of South 

Australia, Adelaide, South Australia, Australia 

Background: In Australia, coal and freight trains are traditionally dual-driver operations but like other parts of 
the world, driver-only operations are becoming more common. Increasing the workload of the primary driver 
and removing a layer of monitoring and checking conducted by the second driver may leave driver-only 
operations at increased risk of errors and accidents. Thus, this study aims to investigate whether the presence 
of a second driver affects the driving performance of the primary driver during a simulated freight operation. 

Methods: Ten pairs of experienced freight train drivers (n=20, mean age 38.1 ±11.1 years) participated in a 
repeated-measures, cross-over design protocol. Using a locomotive driver cab simulator each driver 
completed an easy and difficult scenario on their own and with their second driver. The easy scenario 
consisted of a mainline journey containing few signals and speed restrictions.  In contrast, the difficult scenario 
included more frequent signals, speed restrictions, gradients and trackside features. Driving performance was 
assessed by fuel use, train forces (buff and draft), and standard deviation of brake pressure, automatic brake, 
dynamic brake and throttle lever position. 

Results: Mixed models ANOVAs revealed significant effects of driver number during easy drives on the 
variables of fuel use (F(1,81.58)=10.19,p=.002), brake pressure variance (F(1,80.76)=7.30,p=.008), brake 
lever position variance (F(1,77.334)=5.28,p=.024), and draft force (F(1,75.96)=4.12,p=.046), but not on buff 
force F(1,69.88)=0.172,p=.679), throttle lever position variance (F,174.090)=.01,p=.913), dynamic brake lever 
position variance (F(1,74.771)=.08,p=.779) or speed (F(1,73.198)=.77,p=.382). Pairwise comparisons showed 
that during the easy scenarios, dual drivers used an average of 0.9 L/km more fuel, had 19.5% more variance 
in average brake pressure, and 27.0% more variance in brake lever position than solo drivers. There were no 
effects of driver number during difficult scenarios on any variable. 

Conclusion: During the easy simulated driving scenarios the presence of the second driver affected the 
performance of the primary driver such that they altered their brake lever position more which resulted in 
higher brake pressure variance and more fuel use. Further analysis will be required to determine whether this 
increased variance in braking reflects safer driving or increased incidences of late braking. During the difficult 
simulated driving scenarios performance was maintained without the second driver, suggesting that in a high 
stimulus environment a second driver may not be needed to maintain driving efficiency or safety. In low 
stimulus environments however, it is unclear whether the second driver acts as a distraction or increases 
vigilance. 
  



  Page 117 

Abstracts accepted, but not Presented* 

 

0011 

The longitudinal relationship between control over working hours and depressive symptoms: 

Results from SLOSH, a population-based cohort study 

Sophie Albrecht1, Göran Kecklund1,2, Kristiina Rajaleid1, Constanze Leineweber1 
1Stress Research Institute, Stockholm University, Stockholm Sweden, 2Behavioral Science Institute, Radboud 

University, Nijmegen, The Netherlands  

Background: Mental health problems such as depression are the top cause of sickness absence from work in 
Sweden. A number of work-related factors affect depressive symptoms. However, research is unclear if the 
perceived flexibility to self-determine working hours (work-time control, WTC) is associated with depressive 
symptoms. Only few studies investigated effects and even fewer applied a longitudinal design. We examined 
strength and direction (causal, reversed-causal and reciprocal) of association between two sub-dimensions of 
WTC, control over daily hours and control over time off, and depressive symptoms. 

Methods: The study was based on four waves (2008-2014) of the Swedish Longitudinal Occupational Survey 
of Health which is a follow-up of representative samples of the Swedish working population. WTC was 
measured using a 5-item index. Depressive symptoms were assessed with a brief subscale of the Symptom 
Checklist. A number of covariates were considered. Latent growth curve models and cross-lagged panel 
models were performed in Mplus. 

Results: Best fit was found for a model with correlated intercepts (control over daily hours, correlation 
coefficient=-0.277, p<0.001) and both correlated intercepts and slopes (control over time off, intercept 
correlation coefficient=-0.145, p<0.001, slope correlation coefficient=-0.222, p=0.004) between WTC and 
depressive symptoms, with stronger associations for control over time off. Causal models estimating effects 
from WTC to subsequent depressive symptoms were best fitting (compared to stability, reversed-causal and 
reciprocal models) but these paths were significant for control over time off only (standardised coefficient=-
0.042, p<0.001). 

Conclusion: Higher levels of WTC were related to fewer depressive symptoms over time albeit small effects. 
Giving workers control over working hours – especially over taking breaks and vacation – may improve 
working conditions and buffer against developing depression, potentially by enabling workers to recover more 
easily and promoting work-life balance. 
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Long hours, age and burnout : Results from the Salveo Study 

Alain Marchand1,2 
1University of Montreal, School of Industrial Relations, Montreal, Quebec, Canada, 2Montreal Public Health 

Research Institute, Montreal, Quebec, Canada 

Aims: The specific contribution of working long hours on workers mental health and the extent to which age 
could moderate this relationship is a controversial issue. This study aimed at a better understanding of the role 
of long hours and age on the experience of burnout symptoms. 

Methods: Data came from the Salveo Study collected in 2009-2012 over a random sample of 63 workplaces 
clients of a large insurance company (Québec, Canada). Overall, a random sample of 2162 employees 
participated in the survey, for a response rate of 73.1%. Burnout was measured with the Maslach Burnout 
Inventory General Survey (MBI) that defined three components of burnout symptoms associated with 
emotional exhaustion, depersonalization and personal accomplishment. Working long hours was measured 
using the number of working hours per week recoded according the European Working Time Directive 
defining a cunt-point of more than 48 hours per week. Age was measured in years. Covariates included 
gender, marital and parental statuses, and education level. Multilevel regression models where used to 
analyze the data. 

Results: Age was negatively associated with the three components and with a total burnout score. Working 
long hours was only associated with a higher level of emotional exhaustion symptoms. Age and long hours 
were not interaction with the outcomes. However, further analysis revealed age to follow a non-linear 
association with emotional exhaustion. Emotional exhaustion increased for those in the 20-30 years, 
decreased in the 30-50 years and then increased after 50 years. Working long hours was interacting with this 
non-linear association. For those workers working 48 hours and less, a modest non-linear associated was 
apparent but the overall level of emotional exhaustion was low. For those working more the 48 hours a week, 
the non-linear trend was important. Between the ages of 20-35, emotional exhaustion increased sharply and 
declined until the age of 50. After 50, emotional exhaustion increased tremendously and took the highest level 
of symptoms. 

Conclusion: These results suggest that working long hours is associated with emotional exhaustion, which is 
the most critical component of the burnout syndrome. By itself, long work hours promote higher symptoms 
levels, and particularly for younger workers and even more for older workers. For younger workers, this may 
be a sign of difficulties juggling with work-family imbalance, while for older workers; it may be a sign of 
reduced capacities to cope with work stress as a result of aging. 
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Cumulative fatigue and changes in heart rate variability (HRV) among health care personnel, 

pilots and cabin crew: A study of extended working days and compressed working weeks. 

Elisabeth Goffeng1, Mika Tarvainen3, Anthony Wagstaff2, Karl-Christian Nordby1, Lars Ole Goffeng1, Øivind 

Skare1, Didrik Lilja1, Jenny-Anne Sigstad Lie1 
1Department of Occupational Medicine and Epidemiology, National Institute of Occupational Health, Oslo, 

Norway, 2Institute of Aviation Medicine, Oslo, Norway, 3University of Eastern Finland, Kuopio, Finland 

Background: Non-standard working hours, including more diverse, irregular and flexible shift-schemes, 
represent an increasingly frequent aspect of society. Night- and shift work are known risk factors for several 
health problems. The knowledge of potential health effects of extended daily working hours and compressed 
working weeks are, however, more inconclusive. We aim at investigating fluctuations in heart rate variability 
(HRV) reflecting potential psycho-physiological strain, in addition to testing cognitive functions and perceived 
health problems, during a period of four consecutive extended working days. 

Methods: 44 health care workers, 39 cabin crew and 14 pilots are participating in our study (data collection 
among pilots is not completed).  A cross-shift/cross-week design is applied, evaluating intra-subject variations. 
Participants are studied during a four-day period of extended daytime shifts. Two cognitive tests are used: The 
Attentional Capture test; which is sensitive to variability in task complexity, and permits calculation of 
accuracy, response time and lack of response. The Sustained Attention to Respond Task test challenges the 
executive function, and studies the ability to inhibit responses. HRV-measurements are used to assess 
possible stress and recovery. Questionnaires and logbooks complement cognitive tests and HRV 
measurements. 

Results: Preliminary results reveal some changes in cognitive tests, however the findings do not fall into 
clearly defined patterns. HRV parameters in nurses reveal significant differences between work, leisure time 
and sleep. HRV parameters the first compared to the fourth day of the working period, indicate higher levels of 
cardiovascular stress on the first day, persisting during the entire day; but being most significant at the end of 
the shift.  HRV parameters in cabin crew and pilots are yet to be analysed. Several of the questionnaire 
variables show a significant interaction between health, occupation and extended working hours. A weak 
effect of time is seen; however occupation was predictor of fatigue at end of work both first and fourth day; 
cabin crew more likely to be fatigued than nurses. 

Conclusion: The preliminary results indicate a higher level of fatigue and certain subjective health problems 
among airline crew than among nurses. Different patterns in heart rate variability among health care workers 
during working hours, rest and sleep remain to be discussed. 
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Working hours and their effects on the health and wellbeing of Sudanese nurses 

Samia Babiker1, Suad M Sulaiman2 
1Federal Ministry of Health, Khartoum, Sudan, 2Sudan Academy of Science, Khartoum, Sudan. 

Background: The long work hours of some nurses represent one of the most serious threats to patient safety 
(Badir and Herdman, 2008). Since 1992 a new shift work pattern has been introduced in Sudanese hospital. 
This pattern consists of two unequal shifts, a morning 8 hours shift and an afternoon/ night 16 hours shift. The 
16 hours shift is followed by two days off 

Objectives: 
1. To assess the present pattern of working hours in Nursing in Sudanese Hospitals. 

2. To evaluate the effect of the present work pattern on the following  

a) Sleep disturbance and fatigue.  

(b) Health and well-being. 

Methodology: A cross-sectional study was conducted in six hospitals to represent Khartoum State. Data 
were collected using the Standard Shiftwork Index Questionnaire (SSI). A total of 310 nurses provided data for 
the study of the 580 questionnaire distributed randomly, during the year 2009-2010. 

Results: 56.8% of the participants work morning shifts only (M, 8h). 28% work afternoon/night shift (AN, 16 
h), 10.8% work both shifts (M+AN) and 1.1% work 12h shift. The results showed significant association 
between age of the participants and type of shift where p = 0.006 at 0.05. There was a significant association 
between the domestic situation and type of shift (p= 0.000). Similarly significant association between working 
years and type of shift (p=0.003). The results also showed that over 60% of the participants work more than 
30 paid overtime hours per week. This study showed significant association between the feeling of tiredness 
or relaxation after waking up and the type of shift (M-M p=0. 000), (N-N p=0.0078) and successive days off 
p=0.048. The percentage of nurses suffering from headache and anaemia doubled after shiftwork. The 
percentage of nurses which suffer from chronic anxiety increased from 2.3% before shiftwork to 13.2% after 
shiftwork. The results also showed an increase from 1.4% to 9.3% in those suffering from depression. 

Conclusion: This study revealed that the current work environment of nurses in the surveyed hospitals in 
Khartoum, Sudan, is characterized by many serious threats to their health and to patient safety. Nurses are 
exposed to long working hours especially during afternoon/ night shifts and very heavy work load also due to 
improper staffing level. 
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Sleep on 24-hour duty: Effects on surgeon well-being 

Natalia Bobko, Vladimir Chernyuk, Igor Paevshik, Iryna Grytsyuk 

SI Institute for Occupational Health of NAMS of Ukraine, Kyiv, Ukraine 

Background: The 2-3-hour sleep during the night duty makes a known positive effect on performance and 
health of workers, reduces the fatigue feeling and improves adaptation to night work. The purpose was to 
identify the effects of sleep duration and quality during 24-hour duties on well-being of surgeons.  

Methods: 61 physicians were observed at the beginning and the end of 24-hour duties by measured heart 
rate and blood pressure (BP) in the upper extremities, height, self-ratings of workability (overall - by 11-point 
scale; mental, physical, social - by 5-point scale), fatigue, tension, stress, sleep-on-duty duration and quality 
(by 5-point scale). 

Results: At the beginning of a duty hypertension was found in 38% of surgeons, BP asymmetry (>10 mm Hg) 
in the upper extremities - in 50% of surgeons, at the end of a duty - in 39% and 27% correspondingly. Height 
of physicians over daily duties changed by 4,8±0,6 mm: in 53% of physicians height decreased (by 4,6±0,4 
mm, maximum - by 12 mm), in 33% - increased (by 7±0,8 mm, maximum - by 21 mm), in 14% - did not 
change. Workability decreased over a duty (overall, mental and physical - at p<0,0001, social - at p<0,02). At 
the end of a duty fatigue was felt significantly higher than stress (p<0,01), tension tended to be scored higher 
than stress (p<0,06) at no significant differences between fatigue and tension scores. 
Sleep-on-duty lasted 3,9±0,2 hours (maximum - 7,33 hours, minimum - 0 hours) including 1-3 fragments 
(mainly - one, rarely - 2-3 fragments; as a mean 1,21±0,07) rated at 2,5±0,1 points of quality within 5-point 
scale. 
An increase in sleep duration was accompanied with an increase in duty-end workability and decrease in 
fatigue feeling (due to Pearson correlation p<0,02...0,05); considering also a decrease in the sleep interruption 
number - with tension decrease (p<0,02). Sleep quality improvement also considering sleep interruptions 
number decrease was accompanied with the heart rate decrease (p<0,02) and height increase (p<0,01). An 
increase in sleep duration, also considering sleep interruptions number decrease and/or quality improvement 
was accompanied with an increase in duty-end BP systolic in right hand and over-duty decrease in BP systolic 
difference between the upper extremities (p<0,05). 

Conclusion: Thus, sleep duration increase makes the most positive effects on the vascular regulation 
recovery, workability and functional body state feeling, while sleep quality improvement - on heart muscle 
preservation and height restoration in surgeons. 
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Awake with the enemy - Vaccination response is reduced by nocturnal shift work 

Francieli S Ruiz1,3, Daniela S Rosa1, Ioná Z Zimberg1 Marcus VL Santos1, Jethe OF Nunes1,  

Juliana S Apostolico1, Lily Y Weckx1, Alessandra R Souza1, Fernanda V Narciso1,4,  

Silvio A Fernandes-Junior1,3, Bruno Gonçalves3, Simon Follkard2, Lia RA Bittencourt1, Sergio Tufik1,  

Marco Tulio de Mello4,1 
1 Universidade Federal de São Paulo, São Paulo, Brazil, 2 Swansea University, Wales, UK, 3 Universidade de 

São Paulo, São Paulo, Brazi, 4 Universidade Federal de Minas Gerais, Belo Horizonte, Brazil 

Background: Sleep regulates immune functions. We investigated whether nocturnal shiftwork can influence 
the immune response upon vaccination. 

Methods: Thirty four healthy workers (23 females), nocturnal and diurnal shifts (17 day workers), were 
vaccinated against Meningococcal C (MenC) meningitis. Sleep was recorded polysomnographically and the 
compliance with the work schedule was evaluated with actigraphy. Humoral, cellular immune response and 
hormonal levels were assessed on baseline, 28 and 56 days after vaccination. 

Results: Compared with day workers, the night workers showed increased inflammatory mediators (TNF-α 
and IL-6 levels) and a reduced specific humoral response to vaccination, N3 and REM sleep duration. The 
reduction of CD4 T lymphocytes, plasmacytoid dendritic cells (pDCs) and prolactin levels, and, on the other 
hand, increased TReg and IL-10 levels in night workers corroborate a possible weaker humoral response 
nocturnal shift work-dependent. In addition, both sleep and circadian rhythm alterations were associated with 
the reduced humoral response of night workers: a decrease in the total sleep time (also revealed as a 
significant predictor) and an increase in the phase delay related to the nocturnal shift were associated with the 
reduction in the number of specific antibodies response. 

Conclusion: Our findings provide novel evidence about negative consequences of shift work on workers' 
health based on real life circumstances. In association with circadian components, the total sleep time was 
essential for the Ag-specific immune response development, suggesting that the response to vaccination may 
be impaired in individuals with chronic sleep restriction and circadian misalignment. 
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Overweight impairs night worker's postural control 

Fernanda Veruska Narciso1, Francieli Ruiz da Silva2, José Ângelo Barela3, Stefane A. Aguiar3, Adriana Neves 

da Silva Carvalho1, Sandra Queiroz2, Sergio Tufik2, Marco Túlio de Mello1, 2 

1 Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 2 Universidade Federal de São Paulo, São 

Paulo, Brazil, 3 Universidade Cruzeiro do Sul, São Paulo, Brazil 

Background: Recent studies have reported negative impact of overweight and obesity on postural control in 
several populations.  

Aim: The aim of this study was to verify the impact of the overweight on worker's postural control.  

Methods: Fifteen night workers (15 polysomnography technicians) were included in the study. The 
participants worked in a 12x36h night-system, that is, 12 hours working and 36 hours off. All of them were the 
female gender, sedentary, and were aged between 20 and 55 years. The measurements were performed over 
five days. On the first day of protocol, the body mass and height were measured through a Filizola® 
anthropometric scale and a stadiometer of the same brand attached to this scale. Thereafter, the body mass 
index (BMI) was used to assess nutritional status. On the fourth day of protocol, before and after night shift 
(fourth and fifth days - 09:00 p.m. and 09:00 a.m.), the participants were evaluated with: the postural control 
recordings by means of force platform in which the participants had to stand as still as possible for 30 seconds 
with eyes-opened (EO) and eyes-closed (EC). Pearson's correlation coefficient was used to calculate the 
correlation between the BMI and the postural control variable (COP velocity). Linear regression analysis was 
conducted to assess the BMI on the postural control of the night workers. The α-level for all analysis was set 
at 0.05.  

Results: The study sample consisted of the 15 women, with a mean age of 35.0 ± 7.4 years and a mean BMI 
of 26.3 ± 6.5 kg/m2.Our results indicated a positive correlation between BMI and the COP velocity with eyes-
opened before night shift (r=0.684, p=0.001, CI95%=0.026-0.917) and after night shift (r=0.858, p=0.001, 
CI95%=0.276-0.981), and also with eyes-closed before night shift(r=0.812, p=0.001, CI95%=0.454-0.954) and 
after night shift (r=0.789, p=0.001, CI95%=0.110-0.954). Likewise, the linear regression showed that 
overweight impairs postural control in both conditions EO (Before night shift: R2=0.467, p=0.001, 
CI95%=0.011-0.050; after night shift: R2= 0.736, p=0.001, CI95%=0.019-0.041) and EC (Before night shift: 
R2=0.659, p=0.001, CI95%=0.026-0.065; after night shift: R2=0.623, p=0.001, CI95%=0.016-0.043). 
Conclusion: Overweight impaired postural control of night workers, causing postural instability, as well as 
possible risks of falls and occupational accidents. 

Financial Support: CAPES, CNPQ, CEMSA, CEPE, FAPEMIG. 
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How does the duration of recovery between shifts determine sleep duration? Analysing diary 

and actigraphy data from 14 studies  

John Axelsson1,2, Göran Kecklund2, Mikael Sallinen3, Tarja Hakola3, Adam Fletcher4, Michael Ingre1 
1Karolinska Institute, Stockholm, Sweden, 2Stockholm University, Stockholm, Sweden, 3Finnish Institute of 

Occupational Health, Helsinki, Finland, 4Integrated Safety Support, Melbourne, Australia 

Objectives: Flexible working hours are common and recovery times between shifts vary extensively. It seems 
obvious that shorter recovery times curtail sleep duration, but there is a poor understanding of how such 
relationships look. 

Methods: The analyses were based on diary and actigraphy data from 328 subjects in 14 data collections at 
11 work sites in Sweden, Finland and Australia, totally rendering data on 3400 sleep episodes. The recovery 
times between shifts were used to predict sleep duration before morning, evening and night shifts using 
multilevel mixed effects modeling. 

Results: Sleep duration was strongly associated to recovery times between shifts, particularly before evening 
and night shifts (b=+.31 hours of total sleep time for each hour of recovery, p=.012; and b=+.34 hours, p<.001, 
respectively). More recovery time before morning shifts was also a significant predictor of sleep duration 
(b=+.12 hours, p<.001), but this amount of sleep seemed more affected by schedule specific factors, e.g. the 
starting time of the morning shift. In addition, sleep duration was strongly affected by work site and individual 
differences. 

Conclusions: Sleep duration is, besides homeostatic and circadian processes, strongly determined by shift 
specific aspects such as the recovery time between shifts, although the latter was most strong before 
afternoon and night shifts. Short recovery times between shifts curtail sleep drastically amongst many 
individuals. 
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