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	Study Setting
	Five hospitals or health care districts and four cities in Southern Finland	

	Eligible Participants
	Participants were recruited from ‘The Finnish Public Sector Study’ survey in 2008  Native Finnish-speaking female health care professionals who worked night shifts were identified from this sample.

	Study Aims
	Aimed to explore whether shift working nursing personnel with either high or low exposure to job strain differ from each other in perceived mental and physical workload and recovery during both naturally occurring irregular shifts and a subset of pre-defined shift combinations.

	Study Design & Participants
	Prospective Cohort study with repeated measures. N=95 nurses; 42 high job strain and 53 low job strain. The nurses were studied during naturally occurring shift schedules for one shift cycle of three weeks. A subset of preselected work shifts were selected from the otherwise non-regular shift system to ensure similarity in circadian rhythm and recovery.

	Intervention
	No intervention

	Comparison(s)
	Association of job strain with perceived workload, recovery from previous work shift and sleepiness during naturally occurring work shifts.

	Outcome Measure(s)
	Job strain was determined by Karasek’s Job ContentQuestionnaire ,with three questions on job demand (JD)  and nine questions on job control (JC) using 5-point Likert scale Mental and physical workload were evaluated in each work shift using a five-point Likert scale ranging from much too low to much too high. Subjective sleepiness was measured at the beginning and at the end of each work shift using the Karolinska Sleepiness Scale (KSS), a nine-point scale from very alert to very sleepy-great effort to keep awake, fighting sleep. Recovery from the previous work shift was evaluated after waking up from recovery sleep after the shift using a five-point Likert scale from complete recovery to no recovery at all. The ratings were marked in a sleep diary, which was filled in with 95% of values.

	Key Finding(s)
	Perceived mental workload was at least ‘somewhat too high’ for one-third of the HJS group, compared with one tenth in the LJS group (p=0.01). Physical workload was rated at least ‘somewhat too high’ by 1 in 4 of the HJS group and 1 in 15 in the LJS group (p = 0.04). There was a higher number of morning shifts with ratings of severe sleepiness (KSS =7) at the beginning or at the end of the shift in the HJS group than in the LJS group (1.7 versus 0.8, p = 0.01, p adjusted < 0.01) and a larger proportion of severe sleepiness ratings in connection with quick returns. Poor recovery from the previous work shift was more common in the HJS group than in the LJS group with regard to evening shifts (38% versus 15%, p < 0.02). No significant differences between the groups with regard to morning or night shifts or quick returns (p > 0.23). During the pre-selected shift arrangements, there were no differences in severe sleepiness or subjective recovery between the groups, but the HJS group perceived a higher workload only during the night shift. 
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	Study Setting
	An Australian metallurgic smelter

	Eligible Participants
	Male shift-workers who work 12-hour shifts at the plant

	Study Aims
	To examine the relationship between workload and objective/subjective fatigue for a regularly rotating work schedule.

	Study Design & Participants
	Prospective observational study design. N=20. Data were collected for a 14-day period while the participants continued their work schedule and duties. The participants rated their level of fatigue before and after each work shift using a work diary.

	Intervention
	No intervention

	Comparison(s)
	Compared outcome measures between high and low workloads. Shifts with high and low workload were separated and compared. The work periods were divided into low and high workload shifts, as deﬁned by the mid-and end-shift NASA-TLX evaluations.

	Outcome Measure(s)
	Subjective fatigue (work diary, 7-point Samn-Perelli fatigue scale), sleep (general health questionnaire), sustained attention at begin, middle, and end of each shift (Psychomotor vigilance test).

	Key Finding(s)
	Trends were observed for the increase of fatigue with a higher workload. Subjective fatigue signiﬁcantly higher at the end of the 12-hour night shift (p < 0.05), 
Psychomotor vigilance test lapses occurred during the ﬁrst half of the night shift (p < 0.05).
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	Study Setting
	Pulp ad Chemical factory (most likely in Japan) from 2002-2005.

	Eligible Participants
	To examine if psychosocial factors at work (“baseline”) predicted daytime sleepiness in workers who worked permanent day and rotating shifts.

	Study Aims
	Workers working at the pan in October 2002, 2003, 2004.

	Study Design & Participants
	Prospective observational study design. N=55 for day workers (11women, 44 men). N=57 for shift workers (all men). Only included workers who participated in all 3 years of study, worked same work schedule through the study period and had no missing data.

	Intervention
	No intervention

	Comparison(s)
	Following organizations of data were compared: Day shift versus rotating shift; Level of psychosocial work characteristics in 2002 (high versus low); Years of study (2002, 2003, 2004); 3 other groups based on interactions between schedule and work characteristic level, schedule and year, and between all 3 (schedule, work characteristic level, year of study).

	Outcome Measure(s)
	Psychosocial factors at work measured with US National Institute for Occupational Safety and Health Generic Stress Questionnaire. Daytime sleepiness measured with Epworth Sleepiness Scale (ESS).

	Key Finding(s)
	High quantitative workload consistently yielded greater levels of sleepiness during follow period (especially for day workers). ESS scores for day workers with high workload in 2002 consistently higher from 2002-2004 than for those with low workload in 2002 (p<0.05). High workload group had significantly greater ESS scores in 2003/4 than for low group (p<0.05).
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	Study Setting
	4 companies of the Australian rail industry.

	Eligible Participants
	97 Australian Rail Industry shift workers (drivers, train controllers, guards, resurface crews, signalers, and terminal operators).

	Study Aims
	This study investigated sleep, wake, work hours, workload and fatigue in a series of field studies involving a wide variety of job types in the Australian Rail Industry.

	Study Design & Participants
	A prospective cohort study (2003-2005) with 14 days. Data of 90 participants were included in the study (initially 97). Threshold for increased likelihood of fatigue and related impairment identified from previous research: having <5 hours of sleep in the 24 hour prior starting work; having less than 12 hours of sleep in the 24 hours prior to starting work; working for 10 or more hours in a single shift; being awake for 16 or more hours; having a Samn-Perelli Fatigue Rating of 6 or 7 (extremely tired or exhausted).

	Intervention
	No intervention

	Comparison(s)
	Work hours: participants completed daily work diaries, recording start and end dates and times, break time and duration and a very brief description of the type of work completed. Workload evaluated using NASA-Task Load Index (NASA-TLX). Workload was weighted maximum per each shift.

	Outcome Measure(s)
	Sleep duration measured by self-reports using sleep diaries. Objective estimates of sleep/wake times were made using activity monitors and Actiware-sleep software. Fatigue measured at the beginning and end of the shift by Samn- Perelli Fatigue Scale.

	Key Finding(s)
	Table 5. Sleep length, shift duration, night shift and workload ratings were significant predictors of ratings of extreme tiredness/exhaustion, such that every hour of sleep resulted in a 12% reduction and every hour of work resulted in an 18% increase in likelihood of reporting a six or seven on the Samn-Perelli Fatigue Scale. (Shift length OR=1.18, 95% CI 1.02-1.37, p<0.05, Maximum workload OR=1.20, 95% CI 1.04-1.38, p<0.05). Shift works with maximum workload (weighted maximum per shift) had 20% higher risk of being exhausted or extremely tired.
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	Study Setting
	Navy patrol operations

	Eligible Participants
	Navy crew members

	Study Aims
	To generate predictions regarding the relationship between perceived workload and fatigue within and across days of work.

	Study Design & Participants
	A prospective observational study design with N=20 Navy patrol crewmembers. Participants completed rapid shift rotations with 4 hours on duty and 8 hours off duty. Crewmembers completed a routine and non-routine patrol for five days. The routine patrol was “less demanding” Fatigue was assessed every 30-minutes during duty. 

	Intervention
	No intervention

	Comparison(s)
	Comparing levels of fatigue by differences in workload

	Outcome Measure(s)
	Workload defined and measured using a component of the Crew Status Survey (CSS) on a 7-point scale ranging from 1=nothing to do, to 7=un-manageable. All measures during a shift/duty period were averaged for a shift level measure of workload. Fatigue measured using CSS – a 7-point scale ranging from 1=fully alert to 7=completely exhausted. All fatigue measures taken during a shift were averaged for a single shift level score.

	Key Finding(s)
	For routine patrols (the less demanding shifts), low to moderate perception of workload were associated with lower fatigue. Fatigue changes over time and does not have a linear relationship with workload. 
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