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24/7 society 

Time 

• fragmentation of time

• intensification of time 

• stretching of time

Work

• shift work and irregular working hours

• haste and stress

• overtime and long working days 
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Work, recovery and health

Stressful work

characteristics

Acute load

reactions

• Chronic load

reactions

• Poor health

recovery
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Successfull recovery and wellbeing

• Poor recovery

• High perceived need

for recovery

• Sickness absence

sleep problems

work stress

older age

long working hours

shift work

• Cardiovascular diseases

• Cardiac mortality
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Working time and work stress: Two important 
factors to recovery

1. Shift work /irregular working times

• Night shift work prevalence is 19 % in EU (European Working Conditions 

Survey (EWCS), 2010)

2. Work Stress

• About a quarter of employed are exposed to job strain (European Agency 

for Safety and Health at Work, 2009)
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Work stress 

• Around 50% of all lost working days have some links 

with work stress (Cox, Griffiths, & Rial-Gonzalez, 2000)

• Work stress is associated with an increased heart rate, 

and decreased heart rate variability (Loof et al, 2018)

• Work stress increases cardiovascular disease risk 

(Kivimäki et al, Lancet 2015)
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Night shift work and health

Disease Risk  OR (95% CI) reference

Cancers 

Breast cancer

Digestive system cancer

Colon cancer

Melanoma

Prostate cancer

Cardiovascular diseases

Coronary heart disease

Type 2 Diabetes

Obesity

Hypertension
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Acute psychosocial stress disturbs 
recovery during sleep
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PSYCHOSOCIAL STRESS AND SLEEP

N of 

studies

Strength of evidence Conclusion

Job demands 9 --- High demand associates with poor sleep

Job control 10 ++ High job control probably associates with

good sleep

Social support 7 ++ High social support at work probably

associates with good sleep

Organisational justice 3 ++ High Org. justice probably associates with

good sleep

Effort /reward imbalance 3 -- Effort/reward imbalance probably

asociates good sleep
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Humans, a day active species

https://commons.wikimedia.org/wiki/File:Biological_clock_human.svg#/media/File:Biological_clock_human.svg
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Circadian bodily and brain functions

Arendt J Occup Med (Lond) 2010;60:10-20
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Impaired sleep and mechanisms 

of poor health

Sleep loss

• Disturbed glucose and lipid
metabolism

• Increased appetite

–>weight gain

• Weak immune function

• Inflammatory marker levels
go up

Secretion of cortisol, 
noradrenalin, and 
sympathetic activity 

Light at night and staying 
awake disturb melatonin 
secretion
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Sleep restriction and autonomic stress 

responses
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Poor sleep quality is a health risk
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(RR  1.45,  95%  CI
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Working hour
domains

1. Length of 

working hours 
- length of daily, weekly and annual

working hours

2. Time of the day
- early morning shifts

- morning shifts

- day shifts

- evening shifts

- night shifts
3. Shift intensity
- consecutive working 

shifts

- recovery time between 

shifts

- worktime control  - distribution of

free days

- irregularity of 

working hours

- predictability of

working hours

4. Social aspects of

working hours

Work organisation level approach  
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Ergonomically improved shift schedules: 
an intervention study

Subjective ratings
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Ergonomically improved shift schedules: 
an intervention study

HRV data 
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COGNITIVE BEHAVIOR THERAPY FOR 
INSOMNIA (CBT-I) AMONG SHIFT
WORKERS

(Järnefelt et al. Sleep Med, 13, 2012, 1238-46)
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Working hours, wellbeing and sleep in expert
work

• Good sleep quality

• Good alertness at awakening 

• Good recovery/detachment 

from work

Longer working hours the next day

Longer working hours
• Poorer sleep quality

• Lower alertness at awakening 

• Poorer recovery/detachment from work
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Conclusions

• Work stress and working times are the two main risks to recovery 

and health

• To deal with the risks we need multiple approaches:

1. Organisation-level actions

2. Individual, employee-level prevention and interventions

3. New solutions: personalized,  interventions/feedback, e-

health, technological solutions to identify, support and 

unobtrusive measures to follow the effects of actions
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