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Härmä M. Workhours in relation to work stress, recovery and health. Scand J Work Environ Health 2006;32(6,
special issue):502–514.
This paper aims at describing the associations between workhours and psychosocial work characteristics and
reviews the health effects of workhours and the related pathways. The role of insufficient sleep as a possible
common pathway from workhours and work stress to cardiovascular illness is discussed. Finally, the key
possibilities for improving recovery and health through changes in workhours are identified. Night work and
shift work are related to a wide range of health effects, the evidence for the risk of cardiovascular morbidity
being the strongest. Insufficient or poor sleep, related to insufficient recovery, can be a common pathway from
long workhours, shift work, and work stress to cardiovascular illness. The most promising worktime-related
means for decreasing the psychosocial workload and negative health effects of workhours would be (i) to
regulate overtime and excessive workhours, (ii) increase individual worktime control, and (iii) increase recovery
from the introduction of sleep-promoting principles into shift rotation.
Key terms coronary heart disease; recovery; review; shift work; sleep.

The changes that have occurred in the economy and in
information and communication technology have increased the speed of business processes and strengthened the birth of the “24-hour society”. As a result, occupational stress has become a major problem in modern work organizations (1). Especially, the significance
of time and time-related activities in worklife has increased. Work can be done at any time and at any place.
In some sectors, the need to compete with time has made
workdays longer, while the time left for recovery has
shortened. Work has become more intense and fastpaced (2), and, therefore, often results in insufficient
time within a workday. Due to the discrepancy between
the time available and the time needed, individual needs
to control and balance time have become obvious. In
consequence, there is an urgent need for tools that can
alleviate the health impairments related to work stress
(3).
The relationship between workhour characteristics
and psychosocial work characteristics and job stress
models is a controversial issue. Unfavorable workhours
and occupational stress create similar psychophysiologi-

1

cal stress reactions and long-term health effects, the indication being common pathways from work to health.
In this paper, I try to answer the following questions:
(i) what are the general trends in workhours, (ii) what
are the associations between workhours and psychosocial work characteristics, (iii) what are the health effects
of long workhours and shift work, (iv) what are the pathways from long workhours and shift work to health, (v)
is insufficient or poor sleep a common pathway from
long workhours, shift work, and work stress to cardiovascular illness, and (vi) what are the key possibilities
for improving recovery and health through changes in
workhours?
This paper tries to sketch an overall picture of the
relationship between workhours, psychosocial work
characteristics, recovery, and health, but it does not review the area in detail. Sleep is closely related to stress
(4). Since sleep problems form a common problem related to unfavorable psychosocial work demands, shift
work, and long workhours, the role of sleep and insufficient recovery as a possible pathway from work to illness is discussed in more detail.
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Trends in workhours

come typical among many workers. Needs for worktime
control and lower average workhours have prevailed.

Although there is some controversy about the detailed
trends in workhours (5, 6), it is obvious that worktime
patterns are becoming more diversified, flexible, irregular, and sometimes unhealthy (7).
Company-based flexibility in workhours refers to the
needs of employers to extend, modify, or reduce
workhours according to client and production needs (8).
Shift work and paid overtime, as well as part-time and
weekend work, are common forms of company-based
flexibility. While company- and customer-oriented flexibility has clearly been on the rise, optional overtime
has also become common in many countries due to the
increased commitment and independence of skilled
workers (5). In addition to the trends in company-based
flexibility, individual flexibility in workhours and employee worktime control has also become common (8–
10). Unlike company-based flexibility in worktime, individual flexibility meets the needs of employees, providing them with autonomy regarding, for example,
starting and ending times, breaks, days off, vacations,
and the number of workhours (8). Employee worktime
control is close to individual flexibility and can be defined as an employee’s possibilities to control the duration, position, and distribution of his or her worktime,
that is, autonomy with regard to worktime (9). In a representative survey of Finnish men and women in 2000,
71% of all of the employees had at least one type of
company-based flexibility, while 31% had some form
of individual flexibility in their worktime (10).
Trends in average workhours vary according to economic areas, but there is some evidence indicating a
polarization of average workhours in relation to the
lengthening of workhours among white-collar workers
and the shortening of workhours in blue-collar work. In
the long run, the average number of paid workhours has
decreased in most countries belonging to the Organization for Economic Cooperation and Development
(OECD). In Europe, 17% of employees had night or
shift work in 2000, 29% worked continuously under
tight deadlines, and 20% did 45 or more hours of work
in a week (2). About 13% of the full-timers worked 51
hours or more in a week, the number of hours being
clearly higher than the 48-hour “maximum limit” established by the European Directive on Working Time (2).
In addition to the actual workhours, surveys in the European Union (EU) have gathered information on the
desired number of workhours (11). The average preferences in Europe converge between 30 and 40 hours a
week and indicate a deep gap between the desired and
actual length of the workweek. In summary, both company and individual flexibility in workhours has increased, making workhours more diverse. Average
workhours have decreased, but unpaid overtime has be-

Associations between workhours and psychosocial
work characteristics
In this issue of the Scandinavian Journal of Work, Environment & Health, a systematic review and metaanalysis by Kivimäki et al (12) shows that work stress,
defined by three prevalent work stress models, is associated with a 50% excess of coronary heart disease
(CHD) according to prospective studies. Since also long
workhours, shift work, and employee worktime control
are associated with stress-related diseases, the conceptual associations between work stress and workhours are
important.
The term psychosocial factor has been defined as a
measurement that potentially relates psychological phenomena to the social environment and to pathophysiological changes (13). Psychosocial factors at work have
been studied with work stress theories that try to describe conceptualized factors that are likely to elicit
harmful stress reactions at work. Kompier (14) made a
comparative overview of the most central work stress
models to identify the critical job features of the seven
most common work stress theories. He found a remarkable overlap between the theories. The most frequently
used features in the different theories were job demands,
autonomy, skill variety, and social support. Factors less
frequently included were feedback, task identity, job
future ambiguity, and pay. In this paper, work stress refers to the potentially harmful combinations of the conceptualized psychosocial factors at work.
The most well-known work stress model, the jobstrain model, suggests that job control modifies the potentially adverse health effects of job demands (15). A
job with high demands and low control over job content is called high-strain work, which, in the long run,
increases the risk of stress-related diseases. High demands buffered by high control results in an active job,
promoting individual growth, resources, and health. In
the job-strain model, the job-demand factor primarily
measures job speed and quantity, including also an item
focusing directly on the appraisal of having sufficient
time for the job. It can be hypothesized that time pressure at work has a negative impact on the number and
length of workbreaks (internal recovery), and it induces
overtime due to the imbalance between workload and
time for work. Overtime is more common in jobs characterized by high job demands (16–18), and the job-demand factor correlates with overtime, especially with
structural overtime (18).
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Karasek’s job-control factor does not include
worktime control or control over work scheduling. Perceived control over workhours still correlates highly
with the job control factor (19). The operationalization
of the control factor has actually been criticized in that
too narrow a spectrum of control has been applied, covering only control elements intrinsic to work and ruling
out the home–work balance (20). Furthermore, Ganster
(20) has listed the possible important dimensions of control as follows: control over worktasks (choice, order,
quality, or quantity of output), pacing and breaks, schedules (workhours, vacations, and shifts), the physical environment, organizational policies, other people, mobility, and information (predictability). Among white-collar workers, overtime is associated with higher decision
latitude and greater possibilities to influence the work
situation (17). Shift workers have shorter weekly
workhours, and they experience lower control over their
job when compared with day workers, while work demands and social support do not differ (21–23).
The second common work-stress model, the effort–
reward imbalance model of Siegrist et al (24) focuses
on a person’s perception of the balance of his or her efforts at work with rewards received. The extrinsic component of the effort–reward imbalance model postulates
that a longitudinal imbalance is followed by health problems, while over-commitment should be especially
problematic for the intrinsic component. The different
aspects of workhours are not directly covered by the
effort–reward imbalance model, but it can be hypothesized that overtime could be an indicator of
overcommitment. Similarly, having control over
workhours and a good home–work balance could be
viewed as rewarding elements of work (25–27).
Neither the job-strain model nor the effort–reward
imbalance model directly considers the possibilities for
recovery after work. Since workhours are directly related to the daily and weekly time budgets and time left
for family, other social activity, and sleep, the recovery
aspect could be especially relevant in explaining the
health effects of unfavorable workhours. According to
this need, a third major stress model, the effort–recovery model, suggests that the possible negative consequences for long workhours on health depend on the
possibilities for recovery during the day (internal recovery) and after work (external recovery) (28).
In summary, workhours are closely related to the
three major work-stress models. Overtime is often related to high work demands and greater possibilities to
influence the work situation. Overtime can be an indicator of overcommitment in the effort–reward imbalance model, and high worktime control is associated
with better autonomy at work. Shift work is related to
lower job control, but not to differences in work demands.
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Workhours and health
Long workhours
Two recent reviews indicate that there is growing evidence that overtime and extended workdays are associated with cardiovascular disease, self-rated health problems, and fatigue (29, 30). Working more than 11 hours
a day, compared with a normal workday, was found to
be associated with a three times higher risk for myocardial infarction (31) and about a four times higher risk
for noninsulin-dependent diabetes (32). Working
60 hours or more a week was also associated with a
higher risk (relative risk = 3.7) of disability retirement
(33). On the other hand, studies related to the incidence
of type II diabetes show more contradictory results (31,
34).
Recent epidemiologic evidence shows that both daily
and weekly workhours are directly related to an increase
in the rate of occupational accidents and injuries and that
the relation is not dependent on age, gender, occupation, or the sector of industry (35–37). An analysis of
aggregated data showed an exponential increase of accident risk from 8 up to 16 hours at work. (35). According to Dembe et al (36), working in jobs with overtime
schedules is associated with a 61% higher injury hazard rate than jobs without overtime, and working at least
12 hours a day is associated with a 23% hazard rate.
Long workhours are also related to a higher risk of motor vehicle accidents. For example, prospective data on
interns in the United States showed an odds ratio of 2.3
for motor vehicle crashes after an extended workshift
when compared with a shift of normal length (38).
Long workhours can contribute to the “double burden” of full-time and domestic work. In a prospective
cohort study among 25 703 full-time public-sector
municipal employees for whom future absence records
were linked to the survey data, men and women experiencing severe work–family spillover had a 1.5–1.6 times
higher rate of sickness absence and a 3.6–6.5 times
higher odds ratio for psychological distress and poor
health than those with no such experience (39). Indeed,
while long paid workhours alone were associated with
even lower self-certified (≤3 days) and medically certified (>3 days) sickness absences among municipal employees, total workhours (paid plus domestic workhours
like cleaning, washing, etc) were associated with higher
sickness absences (40). Long paid workhours thus did
not predict increases in sickness absences alone, but,
when combined with long domestic or commuting
workhours, the relationship was clear. In summary, there
is evidence that continuously worked long hours (like
50 hours or more a week) or long total workhours (work
+ home) are associated with objective and self-rated
health problems, sickness absences, and fatigue. However,
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workhours may not be an independent predictor of
health.

Shift work
Shift work is related to a higher risk of sleep disorders,
fatigue, and occupational accidents. In the long run, shift
work has been shown to increase the risk of cardiovascular and gastrointestinal diseases but may also increase
the risk of breast cancer, type II diabetes, and disturbances in pregnancy outcome (41, 42).
According to DSM-IV clinical criteria, 10% of night
and rotating shift workers have what is called the shiftwork sleep disorder (43, 44). Among shift workers,
night sleep before the early morning shifts and day sleep
after night shifts are normally curtailed by 2 hours. [See,
for example, the papers by Sallinen et al (45),
Bonnefond et al (46), and Rosa et al (47).] Sleep loss
involves mainly stage-2 and rapid-eye-movement sleep.
Similarly, sleepiness is the most frequent during the
night and early morning shifts (42, 48). For example,
severe sleepiness was reported for 49% of the workers
on night shifts and for 20% of those on early morning
shifts in a large group of locomotive engineers (48). The
odds ratios showed that the risk for severe sleepiness
was 6–14 times higher on the night shift and about twice
as high on the morning shift as on the day shift.
Apparently due to occasional sleepiness, shift work
is associated with the risk of occupational injuries (49,
50). Recently, the effects of nonstandard shift schedules
on occupational accidents in more than 100 000 job
records were analyzed in a follow-up study covering 13
years (49). After control for age, gender, occupation,
industry, and region, the calculated hazard ratio was
1.43 for evening shifts, 1.36 for rotating shifts, and 1.30
for night shifts.
According to a review of 13 longitudinal and 4 case–
referent studies and a later meta-analysis including an
additional negative study, shift work increases the risk
of CHD by 30–40% even when other traditional risk
factors and social class are controlled for (21, 27, 51–
57). A later cessation of shiftwork exposure decreases
the risk. A recent 13-year follow-up study showed that
the relative risk in the 5-year follow-up for shift work
was 1.59, while in the 13-year follow-up with more retired workers, it decreased to 1.34 (54). There is also
some evidence that night and shift work may have an
impact on the metabolic syndrome (58, 59) and type II
diabetes (60). A meta-analysis on breast cancer gave an
aggregated estimate of an increased risk of 1.48 for night
shift workers when compared with day workers (61).
In earlier studies, shift work was found to be related to
peptic ulcer (62) and disturbances in pregnancy outcome, indicated as low birthweight (63, 64) and preterm
birth (65, 66).

In conclusion, night and shift work is currently a
remarkable occupational health problem. The individual
risk and odds ratios for specific diseases due to shift
work are relatively low, mostly under 2. Since both exposure and many of the outcomes are still common (the
incidence of shift work is about 20% and the outcomes
include diseases like CHD, type II diabetes, and breast
cancer), the overall significance of night and shift work
as an occupational risk factor is high.

Pathways from long workhours and shift work to
health
Long workhours
The review of van der Hulst (29) examined the validity
of two different pathways, insufficient recovery and
poor lifestyle, in the relationship between long
workhours and adverse health. The evidence on cardiovascular physiological pathways proved to be weak with
only few studies indicating that extended workhours
could be related to, for example, increased heart rate and
blood pressure. Some occasional evidence was found for
the relationship between long workhours and the depression of the immunological system. No evidence was
found for a possible association between long workhours and poor eating habits or physical inactivity. The
most consistent pathways from long workhours to health
were related to an inverse association between long
workhours and sleep (29).
In this issue of the Scandinavian Journal of Work,
Environment & Health, a new review shows that incomplete recovery is an important pathway to chronic health
impairment (67). As well recognized, long workhours
and overtime are associated with reduced time for recovery and difficulties to unwind after work (68). Although there is no direct relationship between the length
of the workweek and daily sleep, very short sleep
(6 hours or less) is related to longer weekly workhours
than midrange (over 6 but less than 9 hours) or long
sleep (9 hours or more) in the general population (69).
Excessive workhours (50 hours or more) are related to
shortened sleep (70–72) but not to insomnia (71, 72).
The relationship between long workhours and health
is also dependent on work demands. In a recent study,
overtime was associated with a higher need for recovery only for the employees who experienced high job
demands according to the job-strain model (18). In summary, the most consistent pathway from long workhours
to health proceeds through decreased recovery and insufficient sleep. Long workhours are still reflected in
reduced sleep and insufficient recovery only among
those with excessive workhours or high work demands.
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Shift work
Whether shift work is an independent risk factor for
health has often been questioned. Since shift work is
associated with social class, it could only be a proxy for
other differences in the work environment, changes in
lifestyle, or, for example, differences in long-term selection into different occupations. Apart from social
class and differences in work and the work environment
(23), the most probable pathways from shift work to ill
health are changes in lifestyle, a mismatch between circadian rhythms, and shift workers’ stress due to a disturbed social life (41).
The strong inverse gradient between social class and
CHD is well known. [See, for example, the papers by
Bøggild et al (23), Marmot (73), and Hein et al (74).]
Two- and three-shift workers are, on the average, less
educated than permanent day workers, even in the same
companies. Due to differences in worktasks and occupations, shift workers more often have higher exposure
than day workers to low decision latitude, job insecurity, conflicts at work, repetitive and cognitively demanding tasks, noise, and physical workload, some of
which have been found to be related also to the risk of
heart disease (23). The work demands of some shift
worker occupations may also be especially stressful due
to the special nature of the work (eg, on-call emergency
work and working alone). For example, 68% of a representative group of anesthetists reported stress, and
18% had moderate burnout (75). Being frequently oncall had a dose–response type relationship to the existence
of stress symptoms, burnout, and feelings of exhaustion.
Some prospective studies showing a relationship
between shift work and CHD controlled for social class
(52–56). A high demand–low control work situation,
like that of effort–reward imbalance, may also partly
mediate the association between shift work and cardiovascular risk; for example, the prevalence odds ratios
for hypertension and atherogenic lipids attributable to
effort–reward imbalance were relatively the highest
among shift workers as compared with daytime workers (27). There is evidence that shift work is an independent risk factor for CHD in relation to some physical work environment factors like noise and physical
workload. In a recent follow-up study, the risk estimates
for shift work varied from 1.62 to 1.22, depending on
the length of the follow-up, the reference group, or adjusted factors (54).
Shift workers have somewhat more unhealthy living habits than day workers, a characteristic also associated with observed differences in socioeconomic class.
Shift work is especially related to increased smoking
(51, 52, 76), higher triglyceride levels, and lower levels
of high-density lipoprotein (HDL) cholesterol (77–79),
and an increased risk of weight gain and obesity (53,
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76, 80). On the other hand, there is negative or inconclusive evidence for the relationship of shift work to
blood pressure, blood lipids, physical inactivity and energy, protein, total fat, and carbohydrate intake.
It is not clear whether epidemiologic studies on the
relationship between shift work and health should control for factors like smoking and obesity. Because working in shifts seems to increase smoking and weight gain,
these factors could also be handled as mediating rather
than confounding factors. In any case, changes in
lifestyle factors do not seem to explain the increased risk
related to CHD, as shown by most of the previously
mentioned prospective studies. However, the joint effects of shift work and adverse lifestyle factors on CHD
seem to be multiplicative (76).
The specific pathway from shift work to ill health,
especially to CHD, may be circadian disturbance, causing the shiftwork sleep disorder and a disruption of the
circadian rhythms of many nutritional, cardiovascular,
immunological, or metabolic functions. The regulation
of sleep–wakefulness at work has been studied extensively, and the circadian rhythms in sleep and sleepiness are well acknowledged. Circadian rhythmicity
regulates the ability to fall asleep, time spent awake during sleep, sleep length, and sleep structure (81). Besides
the time of the day, sleepiness is modified by the time
spent awake. Basically, sleepiness at work grows exponentially by the total time spent awake, while the time
of day simultaneously modifies sleepiness by a sinusoidal pattern (81).
The manifestation of sleep and sleepiness in abnormal workhours is highly individual (82). The percentage of the working population that fails to adjust to shift
work is usually estimated as being approximately 10–
20%. Aging is one of the major factors influencing both
the circadian adjustment to night work (83) and the homeostatic functions of sleep (84). Aging is related to
slower circadian adjustment during consecutive
nightshifts, as well as to shorter sleep after nightshifts
(44, 45). Epidemiologic studies indicate that insomnia
due to shift work increases with age (85, 86). However,
older shift workers do not complain about more sleepiness than their younger colleagues (46, 47). Diurnal
type, personality, and different coping mechanisms (like
physical activity) modify the effects of night and shift
work on sleep and fatigue (82, 87). For example, it is
more difficult for morning types, with an earlier circadian phase and sleep–wake rhythm, to phase delay their
circadian rhythms during consecutive night shifts than
it is for evening types (82). In a controlled intervention
study, regular physical activity improved sleep in general, and alertness especially, during night shifts among
nurses on an irregular shift schedule (87).
The disruption of circadian rhythms may entail several pathways to CHD, some of them also not involving
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sleep. Many of the changes can trigger short-term stress
reactions and mechanisms that increase the clinical
manifestations of cardiovascular disease. The frequency
of ventricular extrasystoles increased by 49% among
shift workers during the first year of shift work in a prospective study of new shift workers, the increase being
significantly higher than for the daytime workers (88).
Differences in the circadian timing of meals among shift
workers have also been shown to influence postprandial levels of lipids and glucose (89, 90). Insufficient
sleep activates the sympathetic nervous system and leads
to increases in blood pressure and heart rate (91, 92).
Only six successive nights of time in bed restricted to 4
hours per night increased the activity of the sympathetic
nervous system, increased evening cortisol concentrations, and decreased glucose tolerance among young
healthy persons. On the other hand, sleep deprivation
increases hunger and decreases leptin, a factor inhibiting hunger (93, 94). Experimental short-term sleep deprivation also increases the peripheral circulation of leukocytes, interleukins, and C-reactive protein, the lastmentioned being a predictor of the risk of stroke and
myocardial infarction (95, 96).
In conclusion, the literature indicates several pathways from shift work to poor health. Disturbed sleep
and increased sleepiness are probable reasons for a
higher risk of accidents. Shift work is related to a lower
socioeconomic class and other risks in the work environment. Shift workers are also more often obese,
smoke more, and have higher triglyceride levels and
lower levels of HDL cholesterol. The disruption of the
circadian rhythms and insufficient sleep can still trigger independent physiological, metabolic, and endocrinological changes leading to obesity, cardiovascular and
gastrointestinal diseases, and breast cancer.

Insufficient or poor sleep—a common pathway from
long workhours, shift work, and work stress to cardiovascular illness?
It is tempting to suggest that short or disturbed sleep,
related to insufficient recovery (96, 98), could be a common pathway connecting both night and shift work, extended workhours, and work stress to adverse cardiovascular health (98). Excessive workhours and overtime
are related to shortened sleep (69–71) and a greater need
for recovery (18). Similarly, shift work (46–48, 55, 85,
86) is closely tied to shortened or disturbed sleep, as
shown before, and with the need for recovery (99, 100).
Work stress is also related to insufficient recovery (18),
and poor sleep is one of the most typical symptoms of
psychological stress reactions. Work demands and control, based on the job-strain model, have a strong crosssectional relationship to insomnia, sleep deprivation, and

daytime fatigue independent of workhours and lifestyle
factors like physical activity, smoking, and alcohol consumption (101, 102). For example, in a survey of
middle-aged men (101), 30.3% of the men with job
strain had insomnia, whereas only 5.3% of those with
both low demands and high decision latitude had the
same problem. Even a single-item measure of psychological stress including disturbed sleep as the main
symptom of work-related stress reactions showed satisfactory validity as a general measure of psychological
stress (103).
A high need for recovery (104, 105), short sleep (4–
6 hours a day), and insomnia (106–108) have all been
shown to increase the risk for CHD in large prospective studies. In a recent prospective cohort study with a
26-year follow-up, the perception of insufficient recovery during free weekends had an elevated risk for cardiovascular death, whereas other causes of mortality
after adjustment for age, gender, and 16 conventional
risk factors, including depressive symptoms, fatigue,
and work stress, did not (105). Short sleep (6 hours or
less) and insomnia (difficulties falling asleep or waking up during the night) are also related to the risk of
obesity and type II diabetes (108–111). Sleep disturbances are a good indicator of future health problems
and delayed recovery after stressful events. In a recent
study, the timing of stressful events (self-reports of a
family death or illness) and the duration and quality of
postevent sleep were linked with monthly sickness absence records in a large group of city employees (112).
The findings showed that a long-term increase in sickness absence, indicating delayed recovery, is particularly likely if the stressful event is associated with sleep
disturbances after the event. In conclusion, the evidence
suggests that short or disturbed sleep could be a common pathway connecting night work, shift work, extended workhours, and work stress to cardiovascular illness. However, sleep can, but need not be the only pathway between workhours, the psychosocial work environment, and health.

Possibilities to improve recovery and health through
the redesign of workhours
Since shift work and long workhours can result in poor
health, it would be important to know what types of
modifications or improvements in workhours are needed
to decrease the psychosocial workload and the health
effects of workhours. Unfortunately, there is a lack of
controlled intervention studies testing the possibilities
of improving health through changes in workhours.
Since workhours are the most closely related to job demands (overtime), autonomy or control (worktime control), and the concept of recovery (sleep), worktime
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research focusing mainly on the effect of workhours on
these three areas is briefly reviewed.

Regulation of overtime and excessive workhours
Overtime and excessive workhours are controlled by
legislation in many countries. In Europe, the EU directive 93/104 on workhours calls for a maximum of 48
hours of work per week. However, in some countries,
there is a possibility for “opting out”, meaning that
agreements between social partners may circumvent the
directive.
Although epidemiologic studies indicate that overtime and extended workdays are associated with impaired health (29) and accidents (36–38), there is sparse
evidence that a decrease in the average number of
workhours improves health. Those who work overtime
are often in a position with high demands, but also with
high decision latitude (16–18). The literature on the
preference of 8- or 12-hour workshifts does not provide
an answer to the problem of possible long-term effects
from excessive workhours, since the longer shifts are
not reflected as longer average worktime due to extra
days off. In fact, the need to decrease overtime, in addition to employee initiatives, is often a starting point
for negotiations in many companies with respect to
changing from 8- to 12-hour shifts (113).
Very few studies have manipulated overtime experimentally. Recently, the effects of overtime on stress reactions were studied by comparing a week of overtime
with a normal week within the same group while controlling for workload (114). The results showed that the
week with overtime was associated with decreased
sleep, more symptoms of fatigue and exhaustion, and
an increase in sleepiness at the end of the week. There
are some company-based interventions that have studied the effects of a reduction in workhours from 7 or
more to 6 hours (115–117). In an intervention study
among female health care workers, a decrease in
workhours (to a 6-hour workday) resulted in improvements in the social life of the workers and in moderate
improvements in well-being when the group was compared with a reference group with no changes in
workhours (117). In another study, a shift to 6-hour
workdays was followed by a reduction of neck–shoulder and back pain in three separate organizations when
fulltime payment of the workers was retained (115).
According to Anttila (116), the benefits of shorter
workhours were the most apparent in regard to social
life, but they also introduced some positive effects on
the perceived stress of the workers.
In practice, the regulation of overtime is dependent
on management values and practice. Countermeasures
against a fast workpace should not only include methods to increase work efficiency through time management,

508

harma.pmd

the use of new technology, and learning, but should also
encompass priority setting and control for reasonable
time budgets (118). The length of actual worktime is
also dependent on the frequency and duration of
workbreaks. Several studies have tried to discover the
optimal duration, frequency, and type for rest breaks that
reduce job-related strain. Studies made mainly in industry indicate that the use of rest breaks leads to less strain
and injury (119). There is also evidence that rest breaks
affect accident risk favorably (120). In summary, information is lacking on strategies to control overtime and
excessive workhours and their health effects, while
transfer from a normal workweek to a 6-hour day is related to favorable changes in subjective health and social life. The use of regular rest breaks during work is
inversely related to the risk of injury and accidents.

Individual worktime control
In Finland, 39% of men and 29% of women were able
to regulate their personal workhours (flexitime or time
banking), according to a representative survey of wage
and salary earners in 2000 (10). At the cross-sectional
level, higher individual worktime control was related to
less mental stress and distress due to conflicts in combining workplace and family roles (10). Poor employee
control over worktimes was also found to be related to
a decrease in subjective health and an increase in sickness absences among women even when potential confounders like job control were adjusted for (121). In a
prospective setting, women with a low level of worktime
control had a 1.9 times higher odds ratio for poor selfrated health, a 1.4 times higher odds ratio for psychological distress, and a 1.5 times higher risk of medically
certified sickness absences than women with a high level
of worktime control (121). The same group also examined whether the effects of work stress (according to
both the job-strain and effort–reward imbalance models)
on sickness absence depend on worktime control (122).
The results showed that good control over worktime reduced the adverse effect of work stress on sickness absences, especially among female employees. In addition,
good worktime control was associated with less negative effects of long total workhours (work + home) on
subjective health and future sickness absences (40).
In a 6-month before–after study in six maternity
wards, the effect of improved individual worktime control on the perceived health of hospital midwives was
studied (123). As a result of the intervention, work strain
and perceived stress decreased, the most obvious
changes taking place among the elderly midwives. In
another study, the use of self-selected worktimes
through individual planning and the use of a time bank
(a system supporting a more-flexible handling of overtime) was studied (124). Although the change in
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workhours decreased the number of employees, self-selected workhours increased the employees’ satisfaction
with their workhours. In conclusion, there is considerable evidence that worktime control is a powerful tool
that can be used to help improve both social life and
health and alleviate the negative effects of long total
workhours on health.

Increased recovery from the introduction of sleeppromoting principles into shift rotation
In shift work, shift schedules vary significantly in relation to how they offer time for recovery in relation to
different shifts. If the time-off between shifts is less or
even close to the average sleep need (7.5 hours), full
recovery is not possible. The use of “quick returns”, in
other words, the existence of a short time-off between
evening and morning shifts, is frequent in many shift
systems. Quick returns are related to shortened sleep
(45). On the other hand, the length of the shift worker’s
sleep is inversely related to the occurrence of severe
sleepiness during shifts (48). A later starting time in the
morning shift is important for the length of the previous night’s sleep. A controlled intervention study on a
regular shift system indicated that a delay in the shift
starting time resulted in an improvement in both sleep
and wakefulness before the morning shift (47). In an irregular shift system, each hour of delay in the starting
time of the morning shift was related to a 40- to 50minute extension of the main sleep length (45).
About 50–80% of shift workers nap before the first
night shift (45, 125). Napping before and during night
shifts cuts the time spent awake, and even short periods
of sleep improve alertness and performance considerably (45, 126). Too short a time-off interval or an early
starting time for a night shift makes napping before the
night shift difficult. The later the starting time of a night
shift, the greater the likelihood of napping (45).
The speed and direction of shift rotation, as well as
the distribution of free days within the shift system, are
relevant in relation to recovery and health. There is
some evidence that improvements in shift scheduling
can decrease the risk factors of heart disease (79, 127).
Increased ergonomic scheduling with a more regular and
predictable shift schedule was found to be associated
with favorable changes in triglyceride and HDL cholesterol levels (79). The observed changes in the
biomarkers were not related to changes in smoking, alcohol consumption, or exercise at baseline. However,
possible changes in diet were not measured. The use of
forward-rotating shift systems seems to be favorable
with respect to the sleep, social life, and family life of
workers (100, 128–132). For example, as compared with
forward-rotating schedules, backward rotating shift systems showed a relative risk of 2.9 for an increased need

for recovery and a risk of 3.2 for poor general health
(100).
Many recommendations suggest the use of rapid forward-rotating shift systems (only 1–3 consecutive night
shifts) instead of weekly rotating schedules in order to
optimize recovery and disturbances in social life within
the shift system (128, 129, 133). The human circadian
system is rigid, but it tries to adjust to a change in shift
rotation. In slowly rotating shift systems, more circadian adjustment (mostly by phase delay) may take place
than in rapidly rotating shift systems (134). Without
exposure to bright light, rapid adjustment still occurs
only among 30–50% of shift workers (134, 135). Even
if rapid adjustment takes place, time is again needed for
re-adjustment after the end of successive night shifts.
Consecutive night shifts are thus often related to sleep
deprivation. The risk of accidents has also been shown
to correlate with the number of consecutive night shifts
in a shift system (136).
The possible benefits of a rapidly rotating shift system have been studied in few intervention studies (130,
131, 137). Recently, the possible benefits of a very rapid
forward-rotating shift system in relation to age were
studied in a controlled intervention study (131). The use
of the new shift schedule increased the main sleep length
after the night shifts and improved alertness and psychomotor performance in relation to the night shift
among the older (over 45 years) age group. Alertness
improved during free time after the night shifts, and
sleep complaints decreased after all of the shifts. The
shift workers also reported a marked improvement in
general health and social and family life during the new
shift system.
In conclusion, circadian adjustment to night work in
rotating shifts systems may not be desirable, and the
choice of especially rapid forward-rotating shift systems
seems to give the fastest recovery in relation to both
sleep–wakefulness and the possibilities to utilize the
days off after night shifts in social and family life. In
irregular shift systems, the avoidance of quick returns and
early morning and night shifts are related to longer night
sleep and improved possibilities for daytime napping.

Needs for future research
It seems that the literature on work stress has often neglected to analyze the characteristics of specific
workhours as a determinant of work stress and, therefore, has missed the possibilities for making practical
recommendations and detailed analyses of the sources
of ill health in relation to work stress. Research on
workhours, on the other hand, has lacked theoretical and
conceptual contexts, and the interpretation of some
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specific findings has, therefore, been difficult. In general, there is an urgent need for knowledge about tools
that could alleviate the health impairments related to
work stress (3). Solutions focused on workhours could
be practical tools with which to improve occupational
health and well-being and alleviate the harmful effects
of work stress.
Workhours are closely related to psychosocial work
characteristics, for example, work demands and autonomy. More information is still needed on the relationship between workhours, recovery, and sleep and
different work-stress models. Night and shift work, long
workhours, and work-stress give rise to analogous shortand long-term changes in psychophysiological stress
reactions and long-term health. Information is lacking
on the effects of extended workhours and shift work on
the risk of different diseases, but especially we lack information on the effects of different improvements in
workhours on health. Intervention studies and prospective epidemiologic research using both subjective and
objective measures of health are needed. Epidemiologic
studies should clarify the role of different shift rotation
systems (like rapidly or slowly rotating shift systems,
etc) on long-term health instead of only classifying
workhours as either day or shift work.
Research on workhours should utilize the conceptual and theoretical achievements of work stress research. Future research is needed on the pathways from
work stress and workhours to illness, the so-called
“black box” of psychosocial stress research. Since there
is a considerable amount of evidence showing that insomnia and insufficient recovery are related to work
stress, shift work, and cardiovascular illness, especially
the role of sleep disturbance as a possible pathway from
work stress to illness, should be further investigated.
We need practical tools to alleviate the effects of
work stress on health. A decrease in overtime and excessive workhours, the use of workbreaks, and an increase in individual worktime control may decrease
work stress and prevent long-term illness. However,
much more evidence is needed on the feasibility and
effectiveness of different interventions in variable shift
systems and branches of industry. Finally, the ability to
sustain sleep deprivation and stress are surprisingly individual. Therefore, studies on the reasons for individual
differences in the tolerance to sustain stressful
workhours and the possibilities to predict them are
needed.
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