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This review’s primary objective is to identify research examining the impact of rest breaks upon
accident risk in industrial settings. In the absence of much directly relevant rescarch, the focus is
broadened to consider the impact of rest breaks upon performance and fatigue, as well as
epidemiological evidence, in both transport and non-transport settings. Relevant studies are identified
from a range of electronic sources. In general, regular rest breaks can be an effective means of
maintaining performance, managing fatigue and controlling the accumulation of risk over prolonged
task performance. While two-hourly breaks are common in many industrial settings, the scheduling of
additional micro-breaks can be beneficial under at least some circumstances, While somie evidence
supports allowing workers to take rest breaks that coincide with periods of heightened fatigue,
workers sometiines fail to take adequate breaks when they are needed. There is litde hard evidence
concerning the optimum length of rest breaks (other than for heavy physical work), or to support the
contention that increased rest-breaks can off-sct the negative impact of extending shift durations, or to
suggest that rest breaks counteract the negative impacts of circadian variations in alertness, unless they
involve taking a nap or caffeine. The scarcity of epidemiological evidence in this area highlights the
need for more research.

. 1. Introduction
A substantial body of research has examined the effects of different types of shift schedules
on accident risk (Folkard & Hill, 2002; Frank, 2000). However, little attention has been
paid to the impact upon risk of the way in which work activities, and in particular rest
breaks, are scheduled within a shift. Some of the earliest research into the effects of rest
breaks was conducted in the UK by the Industdal Fatigue Research Board. The primary
focus of these studies was productivity and error rates. More recently, research has
examined the impact of rest breaks upon stress and fatigue. Much of this work has examined
the impact of different rest schedules on muscular fatigue (McLean, Tingley, Scott, &

_Rickards, 2001; Van Dieen & Vrelink, 1998; Wood, Fisher, & Andres, 1997). Where

measures of mental fatigue or stress are included, these studies have tended to focus upon
computer work (Boucsein & Thum, 1997).
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This review focuses upon three aspects of the impact ‘of rest breaks. First, evidence is
examined to establish whether rest breaks influence accident risk. Second, consideration is
given to optimizing rest break schedules within the duty period (i.e. the timing, frequency
and duration of breaks). Finally, we reflect on whether rest breaks can be used to address
other problematic work scheduling issues (i.e. extended shifts and night working).

The discussion centres around concepts that are notoriously difficult to define and/or
measure, i.e. fatigue, risk and performance. Perhaps the most slippery of all is the notion of
mental fatigue. Researchers variously define and measure fatigue in terms of both
physiological and psychological reactions. In his scholarly review, Brown (1994) cmphasizes
the latter, defining fatigue as ‘the subjectively experienced disinclination to continue
performing the task at hand’. In addition, performance is sometimes used by researchers as
an index of fatigue, However, as Murrell (1962) points out, this becomes a circular
argument if fatijue is then used to account for decremients in performance. Epidemiological
studies usually express risk in terms of the relative frequency of accidents and/or near misses
under varying conditions. In practice, measuring the risk associated with a particular factor

“is complicated by the problems of controlling for influential confounds, e.g. experience and

exposure. There are no necessary or logical associations between the phenomena of fatigue,
performance and risk. However, in practice rescarchers often assume such associations,
either explicitly or implicitly.

Relevant papers for this review were identified from 7 databases—mnamely, Social
Science Citation Index, PsycLIT, NIOSHTIC, CISDOC, RILOSH Index, MEDLINE
OEM and Web of Science. Only those papers that referred to intra-shift rest breaks or rest
pauses were included. The issue of napping is largely outside the scope of this review and so

only a limited number of illustrative studies are included, focusing on naps taken during the - '
night shift. Given the relative scarcity of research that falls within the scope of the review,

studies are not filtered on the basis of an evaluation of methodologies, However, where
methodological problems were apparent, they are identified in the course of the review,

2, The impact of rest breaks upon accident risk

2.1, Rest breaks and driving fatigne

The majority of evidence concerning the effect of rest breaks on accident risk has come
from studies of driving behaviour and flight simulation. Even then, the majority of such
studies have inferred a relationship between rest breaks and risk, from the study of driving
performance and fatigue. Fatigue is most effectively managed when drivers are able to
arrange the tiniing of rest breaks to coincide with periods of fatigue (Feyer & Williamson,
1995). For example, Stave (1977) reported that taking a 4-min break from a 3-h journey at

- the point at which gross errors began to occur led to an almost complete eradication of

errors following the break. By contrast, pre-planned rest break schedules may be a less
effective means of counteracting the accumulation of risk over prolonged periods behind
the wheel. For example, Drory (1985) reported that while the incorporation of a pre-
planned 30-min break 3 h into in a 7-h simulated driving task resulted in improved fatigue
levels, performance was unaffected.

While the above evidence appears to suggest that taking sufficient rest breaks may be an
efficient means of avoiding fatigue-related decrements in driving performance, evidence
from laboratory studies suggests that the nature of the activity undertaken during the rest
breaks may be crucial in determining the amount of recovery afforded. Lisper and Eriksson
(1980) found that, compared to a rest break that involved doing nothing, one that
incorporated food intake reduced subsequent deterioration in driving performance. Recent
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evidence suggests that taking a short nap (< 15 min) and/or drinking coffee (150 mg of
caffeine) are more effective as countermeasures against sleepiness when driving, compared
to just taking a break alone (i.e. doing nothing) or undertaking physical exercise (Home &
Reyner, 1996; Reyner & Horme, 1997). On the basis of such evidence, drivers are advised
to take rest breaks at the point where they become sleepy, and to incorporate a short nap
and the taking of a caffeinated drink within the break (Home & Reyner, 1999). The role of
naps within rest breaks will be considered in further derail later.

2.2, Rest breaks aud the accurrence of acdidents

Direct epidemiological research in transport settings has tended to focus on the overall
amount of rest taken within a duty period. In a study of transit operators, Greiner, Krause,
Ragland, and Fisher (1998) reported that accident risk was predicted by the amount of time
an operator was able to detach from the work task, e.g. by taking rest pauses. However,
Pokomy, Blom, van Leeuwen, and van Nooten (1987) found no association between total
rest duration within the shift and accident risk, in a study of bus drivers in The Netherlands.
In the latter study, it was suggested that the absence of significant effects of total-rest times
might have been abscured by some more subtle effects, e.g. the effects of particular rests at
particular times, or by individual differences in reactions to resting time. However the
dataset was of insufficient size to allow such a fine-grained analysis. It would appear that the
ovenall picture of the relationship between rest breaks and accident risk in transport settings
has been muddied by methodological difficulties. For example, in a study of taxi drivers in
Sydney, Australia, Dalziel and Job (1997) found a significant negative correlation between
length of tatal rest time and number of accidents, although they noted that the relationship
was confounded by the employment status of the drivers (i.e. drivers who worked unusual
shift combinations took shorter breaks than owner-drivers). Hamed, Jaradat and Easa, 1998
reported a study of minibus drivers in Jordan, in which they found that drivers who took
regular rest breaks were at reduced risk of having an accident. However, no operational
definition of what constituted regular rest breaks was given.

The extent to which we can extrapolate from transport research to industrial settings is
open‘to question. Driving is a highly sedentary task, involving relatively low levels of
physical activity and a relatively high degree of vigilance monitoring. Moreover, drivers
often have more flexibility and choice in the timing of their rest breaks, in comparison with
many industrial workers, particularly those in traditional assembly line settings. However,
relatively lictle attention has been paid to the effect of rest breaks on accident risk in
industrial settings. In a.recent study conducted within the New Zealand forestry industry,
Lilley, Feyer, Kirk, and Gander (2002) concluded that workers working for short intensive
periods without adequate rest breaks were at higher risk of accidents. However, while their
analysis indicated that the taking of regular rest breaks and the number of tea breaks taken

_ were both significantly associated with decreased fatigue, there were no direct associations

reported between rest breaks and accident risk.

In a recent study conducted in a large manufacturing engineering plant, Tucker,
Folkard, and Macdonald (2003) examined the trends in risk over the duration of an 8.55-h
shift, in which rest breaks were taken after every 2 b of continuous work, A linear increase
in risk was observed in 2 h of continuous work, such that an accident was more than twice
as likely to occur in the last half hour, compared to the first half hour. Risk immediately
following a break was reduced to a level close to that observed at the start of the preceding
period of work. The same trends were shown across all three, 2-h periods within a shift, on
both day and night shifis, The findings provided the first direct evidence that regular rest
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breaks are an effective means of controlling the accumulation of risk during prolonged
performance of repetitive and largely machine-paced work.

In summary, research suggests that rest breaks are an effective means of managing
fatigue and maintaining performance (see Table 1 for a summary of the main studies
conceming the impact of rest breaks cited in this section), However, there is only limited
direct epidemiological evidence that rest breaks reduce accident risk. This may be
attributed, at least in part, to a failure of epidemiologists to take into account the way in
which rest breaks are scheduled within a duty period (e.g. frequency, timing and duration
of breaks). The majority of research that has examined the detailed scheduling of rest
breaks, given below, has focused upon fatigue and performance outcomes, rather than
accident risk per sc.

3. Optimizing rest break schedules

3.1. Frequency of rest breaks -

Under somie circumstances, the overall amount of rest taken within a duty period may be
less important than the precise manner in which rest breaks are scheduled, i.e. the manner
in which the overall rest time is distributed throughout the shift. Optimum rest schedules
are likely to be specific to the nature of the work activity being undertaken (e.g. task
demands, worker's control of pacing, consequences of failure) as well as differences in both
the individual's state (e.g. ability, motivation, sleep debt) and trait (e.g. circadian type).
Nevertheless, common practice across a wide variety of modern industrial settings tends to
reflect the view propounded by Grandjean (1969, p. 82) that:

From a medical point of view, for the majority a midday break of 45-60 minutes is
sufficient for recovery from fatigue, provided that breaks of 10-15 minutes exist in the
mormning and afternoon for rest and light refreshments.

Similaly, NIOSH (Dooley, 1981) recommend a break of 15 min every 2 h for VDU work
under moderate demands and after 1 h for operators under high visual demands, high work
loads and/or for those engaged in repetitive tasks, However, such recommendations tended
not to be based upon systematic investigations (Kopardekar & Mital, 1994).

Evidence from a range of industrial settings appears to suggest that fatigue and
productivity can benefit from relatively frequent short breaks. Early studies conducted by
the Industrial Fatigue Research Board found that by dividing the total rest time within a
work period into more frequent shorter breaks, productivity was increased (Jones, 1919;
Wyatt & Fraser, 1923). Latterly, a seres of field studies conducted within a factory
manufacturing book covers found that a schedule of 10-min breaks each hour was more
productive and less fatiguing than one of 15-min breaks every 90 min (Bhatia & Murrell,
196Y). However, it was noted that in this particular situation, the former amangement was
more compatible with the job routine. )

More recent research has tended to focus on the scheduling of rest breaks in computer-
based occupations. For example, in a study of computer operators, Boucsein and Thum
(1997) compared a schedule of short frequent rest breaks (7.5 min after 50 min of work)
with one of longer less frequent breaks (15 min after every 100 min). Physiological strin
indices indicated that shost frequent breaks were more beneficial until the late afternoon,
when the effects became reversed. Kopardekar and Mital (1994) found that incorporating
short hourly or half hourly breaks into 2 h of othenwise continuous work resulted in fewer
errors being made by participants in a simulated directory operator task. Galinsky, Swanson,
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Sauter, Hurrell, and Schleifer (2000) reported that short breaks (5 min in each hour which
did not otherwise contain a break) in addition to the standard scheduled rest breaks (of two,
15-min breaks and 2 30-min lunch break) resulted in reduced discomfort and eyestrain,
Moreover, the introduction of additional rest breaks did not harm productivity levels.
Other evidence suggests that additional rest breaks may even enhance productivity under
certain conditions. For examiple, in a study conducted in a meat-processing plant,
Dababneh, Swanson, and Shell (2001) reported that inclusion of short frequent rest breaks
(3 min every 27 min in one condition and 9 min every 51 min in the other condition)
prevented a decline in perfonmance that was observed in the fourth quarter of the day when
there were no such mini-breaks. However, it was noted that micro-rest breaks at a
frequency greater than once per hour may not be desirable, as they tended to cause
excessive disruption to the flow of work.

We will return to the issue of rest breaks disrupting the flow of work in the next
section, in which we consider the optimum timing of rest breaks (i.e. when should breaks
be taken?). For the purpose of the current discussion, this is considered separately from
frequency of rest breaks (i.e. how many rest breaks should be taken during a shift?),
although it is likely that the two parameters will be somewhat inter-related in practice.

3.2, Timing of rest breaks

The timing of intra-shift rest breaks is related to the amount of control that a worker has
over the pacing of cheir job. In situations where the individual has little control over the
pacing of their job (e.g. on a traditional assembly line, where the work may be machine
paced), then the scheduling of rest breaks usually has to be planned in advance. These
scheduling decisions will often be taken by management, perhaps in consultation with the
workforce, The requirement for pre-determined rest schedules means that rest periods will
not necessarily coincide with the individual's perceived need for a break (i.e. at times of
heightened fatigue). By contrast, self-paced work allows the individual a degree of
autonomy in determining their optimum rest strategy. There is no direct evidence linking
machine pacing with accident risk, However, compared to self-paced work, performance
of machine-paced tasks declines after shorter durations of continuous work (Broadbent,
1953). Machine pacing and a lack of autonomy are also associated with higher levels of
stress (Salvendy, 1981) and higher perceived accident risk (Harrell, 1990). Thus machine-
paced jobs could potentially be more hazardous than self-paced work. Consequently, the
ways in which rest breaks are scheduled may have particularly important implications for
health and safety in machine-paced work.

Brown (1994), however, notes that few tasks are truly continuous in that they do not
allow any temporary withdrawal of attention. Most permit voluntary or spontaneous rest
pauses to be taken at well-chosen intervals (albeit with limited opportunity), and this is
usually sufficient to prevent build up of spontaneous inhibition (e.g. blocks). Skilled
individuals generally learn when and for how long they can withdraw their attention from a
given task so that concentration can be naintained. Therefore, an important issue regarding
rest breaks in most types of work is the individual's ability to monitor their own levels of
fatigue. At the same time, the choice of rest strategy will be constrained by production
targets, the demands of co-workers, other elements of the operation, etc. Therefore
deciding when to rest will involve striking a balance between the need to counteract fatigue
and extrinsic job demands.

Left to their own devices, individuals often tend to work beyond the point at which
their performance begins to decline, perhaps continuing until subjective feelings of fatigue
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become intolerable. Rest breaks taken after the point at which performance has begun to
decline are likely to be less effective in promoting recovery, with only temparary respite
from the decline in performance being achieved (Murrell, 1962, 1979). Thus the self-
regulation of rest pauses is a non-trivial decision-making process that may have important
health and safety implications, both for the individual worker, and the public they serve (c.f.
sleep-related vehicle accidents; Home & Reyner, 1999). As with driving, problems
associated with fatigue in computer-based work ar¢ often most effectively addressed when
the individual is able to adjust the timing of their rest to coincide with periods of fatigue
(e.g. Hahn, 1989), while rigid break schiedules can be associated with disruption of the flow
of work (Henning, Jacques, Kissel, Sullivan, & Alteras-Webb, 1997) and increased
emotional strain (Boucsein & Thum, 1997). Such findings would appear to suggest that the
greater the discretion given to a worker to control the pace of their work, the better able
they will be to regulate both the effects of fatigue on their performance, and the experience
of stress, by taking microbreaks, However, workers may not always be the best judges of the
most appropriate rest schedules. This was demonstrated by recent research on computer
work which found that self-timed microbreaks were less effective than scheduled breaks in
reducing certain forms of muscular discomfort (McLean et al., 2001).

In series of laboratory studies reported by Henning, Kissel, and Maynard (1994) and by
Henning, Callaghan, Ortega, Guttman, and Braun (1996), a system was described in which
short rest breaks were only administered when the user’s discretionary rest breaks were
inadequate. In later versions, users were provided with continuous feedback regarding their
level of spontancous rest taking, relative to the target standard for rest taking (i.e. the level
of rest taking below which the computer administered compulsory rest breaks). Users were
thus able to self-manage their discrctionary rest breaks and avoid unnecessary task
interruptions. In comparison with a control condition in which rest breaks were universally
administered at regular intervals, levels of comfort were improved, although no evidence
was provided that performance was improved,

While it may be argued that the majority of \\,orl\ tasks within modern industrial
environments allow a degree of self~pacing and thus self-regulated rest scheduling, the
extent to which a job is machine paced may have a greater impact on the length of the rest
break that is taken.

3.3. Length of rest breaks

Henning, Sauter, Salvendy, and Krieg (1989) reported a laboratory study involving a self-
paced data entry task in which it was demonstrated that degree of recovery (in terms of
typing performance and heart rate) was proportionate to the length of the microbreak
taken. They also reported that performance worsened following microbreaks and this was
taken to imply that participants terminated their microbreaks before recovery could occur.
However, Lisper and Eriksson (1980) found that length of rest break (15 min versus 60 min)

" had no effect on performance in a driving task. There is little other evidence on required

length of individual breaks, other than for heavy physical work. In general, it seems unlikely
that there could be hard and fast rules about the duration of rest breaks independent of

- either the task being performed or the type of schedule being worked. In practice, rest

pauses seem to have been negotiated to allow sufficient time for completion of the rest
break activity (Brown, 1994).

In summary, performance and fatigue may benefit from relatively frequent short breaks.
Workers should ideally be allowed to take -rest at the point when they experience
heightened fatigue, However, they may need to be actively encouraged to monitor their
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own fatigue levels and take breaks accordingly. The effectiveness of a particular rest break
schedule will be influenced by the nature of the work routine and will therefore vary from
one working environment to the next, The findings of the main studies concerning the
frequency, timing and length of rest breaks cited in this section are summarized in Table 2.

In the light of the forgoing, it is worth noting that the European Working Time
Directive (EC Working Hour Directive, 1990) entitles adults who work for more than 6 h
at a stretch to a 20-min rest break (workers under 18 years are entitled to 30 min rest if they
work more for than 4.5 h). The timing of breaks is at the discretion of employers, although
it may not be at the beginning or end of the shift. Employers are only required to ensure
that workers can take a rest, but they do not have to ensure that a rest is taken.

In the third part of this revicw, we now turn now to consider rest breaks in relation to
one particular aspect of the work routine, namely the type of shifts being worked.

4. Rest breaks and shift work

4.1. Rest breaks on extended shifts

In a review of the impact of extending the duration of shifts, Rosa (1995) recommends that
rest breaks should be distributed liberally throughout the shift in order to provide
temporary recovery from the task at hand, However, evidence is equivocal on whether rest
breaks can mitigate the negative consequences of extending the length of shifts. Rosa cites
evidence from a study of the implementation of extended (12 h) shifts for nurses, in which
patient contact time actually declined because of an increase in the number of unofficial
breaks being taken (Reid, Robinson, & Todd, 1993). Costa, Gafturi, Ghirlanda, Minors,
and Waterhouse (1995) concluded that the extension of nurses’ night shifts to 10 h was
acceptable, so long as the workload was reduced and sufficient rest pauses were introduced.
However, no direct comparison with shorter night shifts was reported. In a study of bus.and
truck drivers Harris ef al. (1972) found that the third, 3-h break did not aid physiological
recovery, nor did it arrest an increasing trend in errors that occurred after 9 h of duty.
Moreover, a decline in psychophysmloglcal indexes of alertness continued unabated, after
the break. Thus it remains unclear whether increasing the number of rest breaks will
necessarily be sufficient to counteract the increase in risk associated with the latter stages of a
long duty period. '

4.2, Rest breaks on the uight shift

A substantial body of evidence has identified the ways in which alertness varies as a function
of time of day and, in particular, as a result of circadian rhythms (e.g. Folkard, Akersted,

Macdonald, Tucker, & Spencer, 1999). Eilers and Nachreiner (1990) recommended that
more rest breaks be provided to counteract more pronounced decrements in night-time
performance, where jobs are safety critical. A recent laboratory study of flight crews found
that hourly 7-min rest breaks during a 6-h night flight were an effective means of
temporarily counteracting declines in physiological and subjective measures of sleepiness,
with strongest effects occurring near the circadian trough (Neri et dl., 2002). However, the
physiological effects were not sustained throughout the entire inter-break period,

Moreover, there were no beneficial effects of rest breaks on vigilance performance. Brown
(1994) concluded in his review of driving research, that while rest breaks that do not
involve sleep may alleviate the declines in alertness that are experienced in the afternoon,
they will be less effective as a lasting countermeasure to fatigue in the early hours of the
morning.
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Few other studies have examined the impact of conventional rest breaks in relation to
circadian rhythm effects. However, several researchers have examined the potential role of
scheduled naps in helping workers to overcome troughs in alertness that are associated with
certain times of day.

4.3. Rest breaks incorporating naps :

We have previously noted driving research which suggests that the beneficial effects of rest
breaks may be significantly enhanced if they incorporate a nap. A recent experimental field
study of power-industry workers found that naps taken during the night shift were
associated with increases in satisfaction with night working, self-reported vigilance, and
quality of life (Bonnefond et al., 2001), However, the findings were somewhat limited by

the absence of data from a control condition. A series of studies of long-haul flight crews
have shown that 40-min naps during both day and night flights. had positive effects on -

vigilance performance and physiological measures of sleepiness (Rosekind et al., 1995).

There are conflicting findings from laboratory studies of the impact of intra-shift naps
on night-time performance. Sallinen, Harma, Akerstedt, Rosa, and Lillqvist (1998) found
that naps (< 1 h taken at 01:50 and 04:40 h) were an effective means of counteracting late
night decrements in reaction time and physiological sleepiness, although these effects were
not sustained in the latter part of the shift. However, in an earlicr laboratory study, Rogers,
Spencer, Stone, and Nicholson (1989) reported that 1-h naps taken at 02:00 h resulted in
improvements in performance in just two out of eight performance measures, when
compared with a no nap condition. Gillberg, Kecklund, and Akerstedt (1996) reported that
30-min naps were insufficient to counteract low levels of alertness at night in a simulated
truck driving task, although in a separate laboratory study the same researchers found that
30-min day naps had positive effects on sleepiness and vigilance performance (Gillberg,
Kecklund, Axelsson, & Akerstedt, 1996). Saito and Sasaki (1995) also reported that 30-min
naps taken at 03:00 h by participants in a laboratory study did not improve subjective
feelings of sleepiness, compared with a no nap condition. However, they later reported that
naps of 1 and 2 h did reduce sleepiness (Saito & Sasaki, 1996).

In siunmary, napping can be an effective means of counteracting troughs in alertness
(for example, at night). However there are also potential negative effects of napping, such as
the disruption of subsequent sleeps and also sleep inertia; Sleep inertia is characterized by a
temporary degradation of performance in the immediate aftermath of sleep (Dinges, 1992).
Thus the utility of naps appears to depend upon the interaction of a range of complex
factors, such as the timing of nap (e.g- relative to the individual’s circadian phase and the
duration-of wakefulness prior to the nap), the length and quality of the nap, the sleep stage
preceding the awakening from the nap, the nature of the waking activity, and individual
differences (e.g. circadian type). Moreover, further discrepancies between findings result
from methodological differences between studies (Sallinen ¢t al., 1998). The findings of the
main studies cited in this section are summarized in Table 3. More detailed reviews of
napping are provided by Kogi (2000), Muzet, Nicolas, Tassi, Dewasmes, and Bonnean
(1993), Rosekind ¢f al. (1995), and Sallinen ¢t al. (1998).

5. Conclusions
It is commonly assumed that rest breaks are a good thing, and that their incorporation
enhances performance, well-being and safety. The original intention of this review was to
explore evidence for such assumptions and, in particular, to consider the impact of rest
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break schedules upon accident risk in industrial settings. However, it soon became apparent
that directly relevant evidence is lacking, Thus it became necessary to draw upon a broader
range of research, in order that inferences could be drawn in relation to the original focus.

There is only limited epidemiological evidence on the precise impact of rest break
schecules upon risk. While several studies have demonstrated that rest breaks taken at the
onset of fatigue are an effective means of restoring performance, until recently there appears
to have been no direct epidemiological evidence of the impact of breaks upon risk as a
function of time-on-task. Further research is now needed to establish whether the
reduction in risk following rest breaks, as reported by Tucker ef al. (2003) is observed in
other types of working environment.

We have noted contrasting evidence as to whether self-determined or pre-planned rest
breaks are preferable. On the one hand, pre-planned rest breaks may not coincide with an
individual's experience of heightened fatigue. On the other, individuals may not always be
the best judge of when a rest break is needed. Il many industrial settings, the distinction
may be academic. Compared to drivers, many industrial operatives have relatively limited
opportunity to take a spontancous rest break of anything more than a matter of seconds, or
possibly a minute or two, The nature of many industrial working environments requires
that the timing of longer rest breaks be planned in advance. Therefore, the design of pre-
planned rest break schedules is an important healthy and safety consideration in such
environments. Rest breaks every 2 h are common in many industrial settings, and have
been shown to act as an effective means of controlling the accumulation.of risk as a fanction
of time-on-duty. However, there is evidence from a range of settings that scheduling :

_ additional short rest breaks can be beneficial. Such arrangements will increase the likelihood
of allowing the worker to rest at times of heightened fatigue that do not coincide with the
conventional 2-hourly rest breaks.

Workers should not only be given the opportunity to take adequate rest breaks, but
should also be encouraged to do so. Where practical, it may be desirable to combine a
schedule of pre-planned rest breaks with the option for workers to take short breaks at the
point at which they experience heightened fatigue. The optimum timing of rest breaks will
be contingent upon the nature of the job routine (e.g. the period of the task cycle).

Rest break schedules should also take into account what effect ‘starting-up’ and
“shutting-down’ procedures may have on efficiency and accident risk. In a study of injuries
suffered by ore miners, Wagner (1988) reported that injury rates increased just prior to meal
breaks or just prior to the end of the shift. According to Frank (2000), this pattern mitrors
the commonly observed trends within the mining industry, of heightened injury risk during
start-up and just prior to major shut-downs, when there appears to be an increase in
external distractions. Ovenall safety levels may benefic from the appropriate redesign of such
procedures, particularly if it allows for more frequent rest breaks to be taken without
compromising safety.

A central premise of this review is that rest breaks are a potential fatigue counter-
measure, and hence a means of controlling risk. It seems likely that their cffects will be at
least in part mediated by a reduction in the biological stress response (lower levels of
catecholamines, cortisol, blood pressure, etc.). Morcover, they may have beneficial
psychosocial effects, facilitating social relations within the workplace and enhancing
work satisfaction, which may in turn have a stress reduction or buffering effect. Rest breaks
also afford opportunities for a range of activities such as carrying out basic personal needs
(e.g- going to the toilet) and the intake of food. Some of these activities may in themselves
have significant alertness-enhancing effects. Indeed, we have noted evidence which suggests
that simply taking a rest break may be relatively ineffective as a countermeasure to driver
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fatigue, unless it encompasses a nap and/or caffeine intake. Future research needs to
examine not only issues of rest break scheduling as outlined above, but also the content of
the break, in relation to the impacts upon accident risk, fatigue and performance,
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