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Risk factor levels and minimum risk exposure level
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“Karoshi” (overwork-related death from cerebrovascular and cardiovascular diseases) and “Karojisatsu” (overwork-related suicide due to mental disorders)The Japanese government recognises more than 80 hours' of overtime a month as a risk factor for karoshi, yet it not only made it legal to work up to that line; it introduced an exemption for “special months” of 100 hours’ overtime, to be sought at employers’ discretion.
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Definition

Risk factor Long working hours (including those spent in secondary
jobs), defined as working hours >40 hours/week, i.e.
working hours exceeding standard working hours (35-40
hours/week).

Risk factor levels Four levels:
1. 35-40 hours/week.
2. 41-48 hours/week.
3. 49-54 hours/week.
4. ≥55 hours/week.

Theoretical minimum risk
exposure level

Standard working hours, defined as working hours of 35-40
hours/week.
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Logic model of the possible causal relationship between 
exposure to long working hours and IHD and stroke



Flow diagram of study selection



Assessment of risk of bias (by Navigation Guide)



Long working hours and acquired IHD (≥55 h/week)



Long working hours and died from IHD (≥55 h/week)



Assessment of quality of evidence and strength of evidence         
(by Navigation Guide and adapted GRADE tools and approaches)

≥55 h/week:

Quality of evidence: 
Moderate

Strength of evidence for 
human evidence: 
Sufficient evidence of 
toxicity / harmfulness



Logic model of the possible causal relationship between 
exposure to long working hours and stroke



Flow diagram of study selection



Long working hours and risk of acquired stroke (49–54 h/week )



Long working hours and risk of acquired stroke (≥55 h/week)



Assessment of quality of evidence and strength of evidence         
(by Navigation Guide and adapted GRADE tools and approaches)



Logic model of the possible causal relationship between 
exposure to long working hours and depression
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Flow diagram of study selection



Results, meta-analyses
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41 to 48 hours/week versus 35 to 40 hours/week

49 to 54 hours/week versus 35 to 40 hours/week

≥55 hours/week versus 35 to 40 hours/week



Logic model of causal relationship between LWH and 
alc. consumption, risky alc. use and alc. use disorder
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Figure presents the logic model for the causal relationship between exposure to long working hours and alcohol consumption and alcohol use disorders, respectively. We assume that the effect of exposure to long working hours on alcohol consumption and alcohol use disorders could be modified by country, age, sex, socioeconomic position, industrial sector, occupation and formality of economy. Confounding effects should be considered by age, sex and socioeconomic position (e.g. income, education or occupational grade). We also assume that the effects of long working hours on alcohol consumption and alcohol use disorders are mediated through two pathways, namely work-related stress imposed by long working hours and individual coping strategies, herein defined as the individual worker's ability to deal with stress and anxiety derived from job demands and especially long working hours. Therefore, these two variables will be considered to be mediators.The first outcome of this systematic review is alcohol consumption, defined as absolute measures of total alcohol consumption in grams (g) of alcohol consumed per week (g/week), as an intermediate outcome for alcohol use disorder or potentially other disease burden categories. Whenever number of “drinks” was reported, we calculated the total amount of alcohol consumed in grams, assuming that one “drink” corresponded to 12 g of pure alcohol. We therefore applied the European Standards (10–12 g of alcohol per standard drink), but we acknowledge that this choice was somehow arbitrary and that it may have underestimated alcohol consumption for countries in which a standard drink contains more than 12 g of alcohol. The second outcome is risky drinking. We herein define risky drinking as consuming >14 drinks/week for women and >21 drinks/week for men, aligned with previous studies (Royal College of Physicians RCoGP, 1995). The other outcomes in this systematic review are prevalence of, incidence of, and mortality from alcohol use disorder. The relevant WHO Global Health Estimates category is II.E.4 Alcohol use disorder (ICD-10 codes: F10, G72.1, Q86.0, X45)



Flow diagram
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Of the total of 8565 individual study records identified in our searches, 14 studies fulfilled the eligibility criteria and were included in the systematic review (Fig. 2). All fourteen studies were included in one or more quantitative meta-analyses. The included studies captured 110,043 workers (52,107 females and 57,937 males). The most commonly studied age groups were 30–44 years, followed by 45–59 years, ≥60 years and 15–29 years, respectively. Most studies examined populations in the WHO regions of the Americas (eight studies from one country), followed by Europe (five studies from four countries) and the Western Pacific (one study from one country).Of the 14 included studies, ten measured exposure to long working hours using surveys, and four measured exposure by interviewing participants. Therefore, all studies relied on self-reported measures of working hours.Eight studies measured alcohol consumption (in g/week) with surveys or interviews. Alcohol consumption was estimated by converting frequency and amount of drinks per week into g/week. This outcome was assessed through self-report in all studies assessing this outcome.We could assess risky drinking in accordance to our pre-defined criteria in 12 studies. Our searches did not find any study on the outcome of alcohol use disorder (prevalence, incidence or mortality).



Long working hours and alcohol in g/week
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Seven studies with a total of 33,734 participants from three WHO regions reported estimates of the effect of exposure to long working hours on alcohol consumption (in g/week), compared with working standard hours (35–40 h/week). All studies could be included in a quantitative meta-analysis because we generated analysis from raw data using our pre-specified parameters.Compared with working 35–40 h/week, exposure to working 41–48 h/week increased consumption by 10.40 g/week. Exposure to 49–54 work hours/week increased alcohol consumption in grams per week by 17.69 g/week. Exposure to working ≥55 h/week increased alcohol consumption in grams per week by an estimated 16.29 g/week.



Long working hours and risky drinking
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Twelve studies with a total of 4525 participants from three WHO regions provided estimates of the effect of exposure to long working hours on risky drinking, compared with working standard hours (35–40 h/week). Compared with working 35–40 h/week, exposure to working 41–48 h/week was estimated to have no effect on the risk of engaging in risky drinking (relative risk (RR) 1.08), as well as exposure to working 49–54 h/week (RR 1.12) or to ≥55 work hours/week (RR 1.11).



Conclusions

• IHD:
• Evidence ≥55 h/week was judged as "sufficient evidence of 

harmfulness" for IHD incidence and mortality
• Stroke: 

• Evidence 48–54 h/week and ≥55 h/week was judged as “limited
evidence for harmfulness” and “sufficient evidence for harmfulness” for 
stroke incidence, respectively.

• Depression:
• ”inadequate evidence for harmfulness” for all three exposure categories 

of long working hours
• Alcohol: 

• Evidence on increased alcohol consumption in g/week for all risk levels 
of exposure, but not associated with the risk of risky drinking
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WHO/ILO Joint Estimates of cardiovascular disease from long working hours
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Proportion (%) of population exposed to long working hours (≥55 hours/week), 2016, 194 countries.
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Number of deaths and rate of death (per 100,000 of population) for ischemic heart disease and stroke attributable to exposure to long working hours (≥55 hours/week), by age group, 2016, 183 countries.
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745,000 people died from ischemic heart 
disease & stroke attributable to exposure 
to long working hours in 2016
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WHO/ILO Joint Estimates of cardiovascular disease from long working hours
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Number of deaths and rate of death (per 100,000 of population) for ischemic heart disease and stroke attributable to exposure to long working hours (≥55 hours/week), by age group, 2016, 183 countries.
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Number of deaths and rate of death (per 100,000 of population) for ischemic heart disease and stroke attributable to exposure to long working hours (≥55 hours/week), by age group, 2016, 183 countries.
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