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	Scott, 2010
RefID-2995
PMID-20467338

	Study Setting
	Medical -surgical units in 3 major acute care Michigan hospitals.

	Eligible Participants
	Full time staff nurses working at least 36 hours per week and practicing on selected units. Advance practice nurses, nurse managers or nurses in specialized roles such as discharge planning were not eligible to participate.

	Study Aims
	To evaluate the feasibility of a fatigue countermeasures program for nurses (FCMPN) for reducing fatigue and patient care errors and evaluate the changes in sleep patterns of hospital staff after implementation of program.

	Study Design & Participants
	Quasi-experimental prospective one group pretest-posttest repeated measures study design. Data was collected from all eligible participants (N=47).

	Intervention
	The intervention was modeled from National Aeronautics and Space Administration (NASA) Ames Research Center’s Fatigue Countermeasures Program (NASA Ames Fatigue Countermeasures Group, 2002), with additional content from the Sleep, Alertness and Fatigue Education in Residency Program (American Academy of Sleep Medicine, 2006). A 60-minute education component included information about fatigue, sleep, and circadian rhythms; neurobehavioral and health effects associated with sleep loss or deprivation; and misconceptions about sleepiness. Strategies for managing alertness, minimizing fatigue, and maximizing sleep duration and quality were highlighted, with an emphasis on the strategic use of naps and caffeine. Careful examination, discussion, and modification of scheduling practices (e.g., shift duration, intervals between shifts, number of consecutive shifts worked, and direction of shift rotation) were discussed during each session.

	Comparison(s)
	Knowledge about fatigue countermeasures was compared for each individual nurse participating before (1-2 weeks) during (4-7 weeks) and after the completion of intervention (15-16 weeks). Other factors like sleep deprivation and cognitive behavioral outcomes were also compared before, during and after the intervention.

	Outcome Measure(s)
	Sleep deprivation was measured as a function of sleep duration and sleep quality using self report log books, and Pittsburgh sleep quality index (PQSI). Daytime sleepiness was evaluated using the Epworth Sleepiness Scale (ESS).
Cognitive Behavioral outcomes were measured as a function of vigilance (drowsiness and unplanned sleeping episode at work and while driving), risk for accidents and errors, short term memory, problem solving and coping all measured using self report log book describing accident/error data.

	Key Finding(s)
	Quality of sleep and cognitive behavior improved immediately and 12 weeks after intervention. A significant increase was noted in the total sleep duration after the intervention at both 4 and 12 weeks (p < 0.0001). Sleep quality (measured by PQSI) did not change much after 4 weeks but improved at 12-week post intervention period (p = 0.03). No change was observed in daytime sleepiness. Significant changes were found with regards to drowsiness /sleep episodes at work as compared to baseline. Drowsy episodes decreased by 20% during 4 weeks and by 27% after 12 weeks of intervention. Motor vehicular crashes decreased by 80%. The presence of error was higher at baseline compared to the post intervention phase (p = 0.01). Error reduced significantly after 12 weeks of intervention (p = 0.06).











	Rosekind 2006
RefID-2872
PMID-17183922

	Study Setting
	Commercial US airline 

	Eligible Participants
	All N=925 Airline pilots working at the US based domestic and international flights in one aircraft type.

	Study Aims
	To determine if sleep and performance would be significantly enhanced with implementation of a comprehensive Alertness Management Program (AMP) compared with standard operations without AMP.

	Study Design & Participants
	N=213 out of N=925 airline pilots approached filled out a survey on background knowledge to plan for the intervention.
A specialized AMP program was conducted for education, alertness strategies, healthy sleep, and scheduling (N = 29).
A new schedule was devised considering physiological and circadian associations with fatigue. During the intervention, data were collected 2.5-day pre-trip (baseline), throughout trip (3 days) and during 2 post-trip (recovery) days.

	Intervention
	A 17-minute DVD that provided brief introduction to fatigue as a safety issue in flight operation along with an overview of planned AMP activities and survey. N=29 pilots were educated on alertness strategies, healthy sleep and scheduling with the use of 3.5-hour interactive CD. Modules on the CD included: sleep basics, circadian basics, aviation and fatigue, alertness strategies, and healthy sleep. Alertness strategies component was delivered through a 27- slide module on the CD and provided 10 strategies and guidance on their use as preventive and operational countermeasures.

	Comparison(s)
	Performance, sleep latency and sleep duration were compared between the standard and scheduled conditions. PVT was measured 2-3 hours, 6 hours and 12 hours after waking on pre-tip days. Alertness strategies were reported using a PDA daily diary, which as used during the standard and intervention conditions.

	Outcome Measure(s)
	Performance was measured using PVT (10 min). PVT was measured 60-minute after take off and 60-minute prior to landing during trip days. Performance was measured as a function of mean reaction time, duration of lapse domain, optimum response speed and frequency of lapses. Sleep latency and sleep duration were measured using Actigraphy and sleep logs.

	[bookmark: _GoBack]Key Finding(s)
	Baseline Condition: Pilots slept less during the trip duration than they did during baseline (p < 0.01) or recovery period (p < 0.01). Pilot TST (Total sleep time) was greater during recovery than sleep obtained during baseline (p< 0.01) or trip (p < 0.01). In the intervention group, there were signiﬁcant increases in total sleep obtained during the trip compared to the standard condition (p < 0.01). There were no signiﬁcant differences in the amounts of sleep obtained during the baseline period between the two conditions. During the recovery period, there was a signiﬁcant increase in total sleep obtained in the standard condition compared with the intervention condition (p < 0.01). There was a signiﬁcantly greater daily cumulative sleep loss for the standard condition compared to the intervention condition (p < 0.001). Pilots reported less sleep during the trips for the standard group compared with baseline, and reported more sleep during recovery than either the baseline or trip period (p < 0.001). Performance: Overall, each metric for the standard condition showed signiﬁcant differences across baseline, trip, and recovery (ranging from p < 0.05 to p < 0.001). The trip period was associated with worse mean (p < 0.01) and slower (p < 0.05) reaction times compared with recovery. Transformed lapses (p < 0.01) and faster (p <0.05) reaction times were worse during the trip period compared with both baseline and recovery. In the intervention condition, there was an overall significant difference across the baseline, trip, and recovery periods for the mean, fastest, and slowest reaction times (ranging from p < 0.05 to p < 0.001). Performance improved during the trip for both mean and fastest reaction times compared with baseline periods (both p < 0.01). Performance also improved during the trip for slowest reaction time compared with baseline (p < 0.05). There were no statistically signiﬁcant differences overall for the transformed lapses across all periods. There were no signiﬁcant differences among any of the four PVT metrics between standard and intervention conditions at baseline. However, in the intervention condition, all four PVT metrics showed significantly better performance during the trip (all p < 0.01) compared with trip performance in the standard condition. In the intervention condition, mean response speed1/RT, 1/RT 10% fastest, and 1/RT 10% slowest showed signiﬁcantly better performance during recovery compared with the standard condition (p < 0.01). After TOC (Top of Climb), in-ﬂight performance was better for all four PVT metrics in the intervention condition compared with the standard condition (p < 0.01 for transformed lapses, p < 0.001 for the others). Before TOD (Top of Descent), in-ﬂight performance was better for all four PVT metrics in the intervention condition (p < 0.001 for all).






	Poulsen, 2015 
RefID- 2728
PMID- 26094782

	Study Setting
	Participants recruited from two hospitals where RTs (radiation therapists) and ONs (oncology nurses worked.

	Eligible Participants
	RTs working in Radiation Oncology Departments at both hospitals and ONs from Day Care Oncology, Cancer Wards, Palliative Care and Radiation Oncology. 

	Study Aims
	To evaluate the effects of an educational intervention to improve recovery from job stress, increase satisfaction with current self-care practices and improve sleep quality.

	Study Design & Participants
	Equivalent, randomized control, pretest-post-test intervention trial study design. The study was started with 80 participants randomized equally into experiment (N = 40) or control arm (N = 40). Data from 10 participants was incomplete (N =70 used in final analysis). Participants in the experimental arm received workshop and educational information whereas the control arm received written educational information only.

	Intervention
	The intervention was a one-day interactive workshop on self-recovery care practices with additional written educational material.

	Comparison(s)
	Recovery experience behaviors. Satisfaction with self-care practices; and perceived sleep quality compared between two groups; the experimental group (workshop + written education) and control (written education alone).

	Outcome Measure(s)
	Recovery experience behavior was evaluated using Recovery Experiences Questionnaire (REQ) as a function of relaxation, control, psychological detachment and mastery (Likert Scale). Satisfaction with self-care practices and perceived sleep quality were measured using VAS (Visual analog scale-11 points).

	Key Finding(s)
	REQ: There was not a signiﬁcant main effect for the pre-training (F(3,66) = 0.205,P = .893), or any signiﬁcant univariate effects (Table 1). There was however, a significant main effect post-training (F=4.540, P= 0.006), that showed the experimental group had significantly higher scores on all three measures (Table 2). The main effect was signiﬁcant (F(3,63) = 4.262, P = .008) and the univariate group effects were also signiﬁcant: REQ (F(1,69) = 8.145, P = .006),satisfaction with current self-care practices (F = 8.277, P = .005) and perceived sleep quality (F = 9.611,P = .003), further conﬁrmed the training effects. These results also suggested that those effects were not limited to enhancing the experimental group’s ability to cope with work stress, but that the experimental group did not have a decline in those scores, like the control group did during this period. Comparison of REQ total scores for the experimental versus control groups over the 6 weeks of the study (Fig. 1a) illustrated that there was not a significant change over time in the experimental group. The control group was less capable of recovering from work stress (indicated by a decrease in REQ score).






	Chen, 2010
RefID-924
PMID-21139448

	Study Setting
	N=8 communities in northern Taiwan

	Eligible Participants
	Inclusion criteria: working women 18 or older, currently experiencing sleep disorders (PSQI score >5), agreement to participate, and ability to communicate in either Mandarin or Taiwanese 

	Study Aims
	To investigate the efficacy of a short-term sleep hygiene program on working women with poor sleep quality.

	Study Design & Participants
	Pilot, prospective intervention study with quasi-experimental design. N=66 adult working-women recruited for the study, N=37 of the recruited women included in study.

	Intervention
	A 5-week sleep hygiene education program. First week: proper sleep environment and healthy sleep habits. Participants were taught how to create a healthy sleep environment that optimized relaxation and how to develop proper sleep habits. It also addressed ways to maintain proper sleep habits even when working rotating shifts. Second week: reduce emotional stress. Addressed how to handle stress both at home and at work. Third week: diet, alcohol and tobacco use. Addressed proper diet, to minimize alcohol and tobacco use, to discontinue caffeine consumption 4-6 hours before bedtime, and how to adjust meals and caffeine intake for those who worked shifts. Fourth week: Exercise. Addressed the importance of regular exercise and physical activity, and recommended shift workers to adjust exercise times to be consistent with their sleep schedule. Fifth week: alternative therapies. Addressed other sleep hygiene skills such as relaxation techniques, aromatherapy, and muscle therapy.  

	Comparison(s)
	Within-subject measure looking at change in PSQI scores prior to the intervention, half way through the intervention and at the completion of the intervention. 

	Outcome Measure(s)
	Descriptive statistics used to analyze participant characteristics and sleep quality variables. Associations between sleep quality and continuous variables were analyzed using Pearson correlation or the Mann-Whitney U test. Significance was set at 0.05. 

	Key Finding(s)
	Sleep hygiene education improved participant’s sleep quality (p<0.001, Figure 1). Sleep quality improved mid-test and posttest as well. The average PSQI score decreased from 9.6 (SD = 2.6) in the pretest to 5.6 (SD = 2.6) in the midtest and 4.8 (SD = 1.8) in the posttest. 6 of the 7 components of the PSQI (sleep quality, sleep latency, sleep duration, sleep disturbances, use of sleeping medication and daytime dysfunction) showed significant improvements.






	Carter, 2013
RefID-872
PMID-23989029

	Study Setting
	Nonprofit hospice agency in central Texas

	Eligible Participants
	N=13 hospice nurses who provided direct patient and family care and attended in-service program were eligible to participate. Nurses were excluded if they were not providing direct hospice services to patients and their families. 

	Study Aims
	To test the feasibility of a cognitive behavioral therapy for insomnia (CBT-I) in chronically bereaved hospice nurses (compassion fatigue).

	Study Design & Participants
	Five-week descriptive correlational study in cohort of nurses that were providing direct patient and family care.
N=9 participants completed all sessions (of N=13 eligible).

	Intervention
	The intervention comprised of two, one-hour educational sessions. Sessions provided nurses with information, skills and necessary support to identify, assess, and change habits, thoughts and beliefs that negatively affected sleep quality by setting individual goals for change. Topics discussed were cognitive therapy, stimulus control and sleep hygiene.  

	Comparison(s)
	Within-subject comparison of sleep quality, depressive symptoms, and individual reflections on the impact of sleep quality on self-care.

	Outcome Measure(s)
	Descriptive and correlational statistics were used to analyze comparisons of sleep quality and depressive symptoms at each of the three time points (baseline, 3 weeks, and 5 weeks). Inferential statistical methods were not used due to the study’s small sample size. The Pittsburgh Sleep Quality Index (PSQI) and Center for Epidemiological Studies-Depression (CES-D) scale were used to assess sleep quality and depressive symptoms.

	Key Finding(s)
	Participants reported moderate-to-severe sleep disturbances and moderate depressive symptoms at baseline. 
PSQI scores decreased from baseline, to week three and at completion of the study (global score of 10,9, and 8 respectively). CES-D scores changed 17, 12 and 14 at baseline, 3 weeks and 5 weeks respectively. There was not a significant correlation between sleep components and depressive symptoms.  Demographic data were correlated with sleep quality and depressive symptoms, but not significantly.






	Atlantis, 2006
RefID-538
PMID-17059294

	Study Setting
	StarCity casino Sidney Australia, which operates 24/7

	Eligible Participants
	Employees who had not participated in regular exercise within the previous 3 months (20 min aerobic or weight training 2 or more days a week), obtained medical clearance from a physician, have the ability to attend the fitness center at least 3 days per week for 60 minutes and each physiological data collection on 3 occasions over the study, and willing to be randomized to either treatment or wait-list control groups. 

	Study Aims
	To investigate the effects of a 24-week worksite exercise/behavioral intervention (aerobic and weight-training, behavior modification, nutritional counseling, and educational intervention on sleep hygiene, physical and psychological health) on self-rated sleep quality.

	Study Design & Participants
	Study design randomized control trial. N=73 middle-aged healthy, sedentary men and women from StarCity casino were randomized into treatment or control group (N=36 and N=37 respectively). N=20 in treatment and N=24 in control completed study with intention to treat analysis used for those who dropped out. N=32 in shift worker subgroup (N=18 control and N=14 treatment). Further description of the study is reported at: Atlantis, Chow, Kirby & Fiatarone Singh, 2004; Atlantis, Chow, Kirby, & Fiatarone Singh 2006.

	Intervention
	Subjects were prescribed moderate/high intensity aerobic exercise at least 3 days a week for 20 minutes with intensity based on 50-60% of age-predicted HRmax for week 2, and ≥75% HRmax each week thereafter. Subjects were also prescribed moderate/high intensity whole body weight-training exercise (30 minutes) for those training 3 days per week, and a split routine (upper/lower body) was prescribed for those training ≥ 4 days per week. Weight training was performed with machine weights for the first 8 weeks, then free weights were progressively used weeks 8-24. Subjects were asked to workout between 0700-1100, 1300-1500 and 1700-1900. Health education seminars were presented on disease, nutrition, ergonomics and occupational “jet-lag” (sleep hygiene).  

	Comparison(s)
	Within-subject comparison of sleep quality, depressive symptoms, and individual reflections on the impact of sleep quality on self-care.

	Outcome Measure(s)
	Descriptive and correlational statistics were used to analyze comparisons of sleep quality and depressive symptoms at each of the three time points (baseline, 3 weeks, and 5 weeks). Inferential statistical methods were not used due to the study’s small sample size. The Pittsburgh Sleep Quality Index (PSQI) and Center for Epidemiological Studies-Depression (CES-D) scale were used to assess sleep quality and depressive symptoms. 

	Key Finding(s)
	Participants reported moderate-to-severe sleep disturbances and moderate depressive symptoms at baseline. 
PSQI scores decreased from baseline, to week three and at completion of the study (global score of 10, 9, and 8 respectively). CES-D scores changed 17, 12 and 14 at baseline, 3 weeks and 5 weeks respectively. There was not a significant correlation between sleep components and depressive symptoms. Demographic data were correlated with sleep quality and depressive symptoms, but not significantly.















	Holbrook, 1994
RefID-1682
PMID-7808891

	Study Setting
	At an in-service educational forum for law enforcement officer.

	Eligible Participants
	Officers were volunteers participating in a 3-hr. in-service educational forum on health and nutrition.

	Study Aims
	If instruction stimulus-control techniques (Bootzin, 1977) and information regarding the effects of stimulants and hypnotics on sleep and sleep maintenance would increase subjects' knowledge of sleep hygiene as measured by the Sleep Hygiene Awareness and Practice Scale. And further, if practice of such behaviors aid in adjustment to rotating shifts.

	Study Design & Participants
	Pre-post test within subject design. N=15 subjects completed study including follow-up (N=38 completed study at workshop).

	Intervention
	A 1-hour educational workshop on self-management techniques for controlling insomnia with the intention of heightening subjects' awareness and increasing their knowledge of sleep hygiene.

	Comparison(s)
	To compare performance on Sleep Hygiene Awareness and Practice Scale and data from post-sleep inventory before and after attending educational workshop. A second Post-sleep Inventory with a self-addressed stamped return envelope was mailed to subjects one month later.

	Outcome Measure(s)
	Sleep Hygiene Awareness and Practice Scale (Lacks, 1987) was administered both before and immediately following the workshop to examine changes in subjects' knowledge of recommended sleep hygiene practices,
including depressants, stimulants, and stimulus control. Modified Post-sleep Inventory (Webb, Bonnet, & Blume, 1976) was administered to measure mood and anxiety before and after sleep and continuous versus interrupted sleep.

	Key Finding(s)
	A comparison of scores on sleep hygiene indicated a significant increase in pre- to posttest awareness of sleep hygiene (t = 9.23, p<.001) and in knowledge about nicotine (t = 4.24, p<.001), hypnotics (t = 4.64, p< .001), and caffeine (t = 7.53, p < .001). Reported sleep satisfaction, however, measured 1 month later on the Post Sleep Inventory showed virtually no change and suggested subjects continued their patterns of poor sleep hygiene (2 reported having “no” control over sleep and 8 reported only “some”).




	Kuehl, 2016
RefID-1997
PMID-27158956

	Study Setting
	Law enforcement departments in Oregon and Southwest Washington

	Eligible Participants
	Law enforcement personnel from police and sheriff departments located in Oregon and Southwest Washington, total eligible participant, N=928

	Study Aims
	To evaluate the impact of a worksite wellness program (SHIELD) to reduce the occupational health and safety risks associate with law enforcement work.

	Study Design & Participants
	Longitudinal, observational study. Participants randomized based on naturally occurring teams which were blocked and then paired and used for matching N=408 included in initial study, N=167 from intervention group and N=146 from control group included in final analysis.

	Intervention
	Introduction of SHIELD program with an evidence-based, peer-led, team-based format focused on improving diet, physical activity, body weight and sleep, and reducing the effects of unhealthy stress and behaviors, such as tobacco and substance abuse. Program held 12 times for 30 minutes over first 6 months of study.

	Comparison(s)
	Comparison of control and intervention group (receiving program) over 24-month period at 4 time points (baseline, 6, 12 and 24 months).

	Outcome Measure(s)
	Written survey that contained questions about demographics, gender, job type and shift schedule, number of years in law enforcement, diet, physical activity, sleep, fatigue, pain, stress, tobacco, alcohol, and depression.
Group interviews of convenience sample of 38 participants at 24 months through series of open-ended questions in the domains of what they remembered most about the team session, along with potential promoters and hindrances to long-lasting health behavior change relating to diet, exercise, and sleep habits.

	Key Finding(s)
	Statistically significant program effects for sleep, stress, and general health variables were observed at 6-month follow-up but not at the 12- and 24-month follow-ups. Similar patterns of change were observed for sleep quality, sleep quantity, and amount of sleep. 6 month program effect for sleep quality and sleep quantity were .32 and .23 respectively (statistically significant values p<0.05) no other time period reached statistical significance. Qualitative Findings: In general, law enforcement personnel learned about the benefits of healthy nutrition, physical activity, adequate sleep quality and quantity, stress management, and reducing tobacco and heavy alcohol use.






	Hardaway, 2005
RefID-1597
PMID-n/a

	Study Setting
	Flight crews transitioning to a Southwest Asia detachment site from Whidbey Island Naval
Air Station, Washington.

	Eligible Participants
	Members of a U.S. Navy squadron

	Study Aims
	To quantify and analyze the physiologic stresses that flight schedules place on flight crew members of a U.S. Navy squadron and the effectiveness of fatigue countermeasures in reducing sleepiness and fatigue.

	Study Design & Participants
	Longitudinal cohort study. N=16 male flight crew members divided between two crews (N=8 each crew). Surveyed during two separate transits en route to SWA.

	Intervention
	Intervention - introduction of a fatigue countermeasures training program several days prior to departure. Program included extensive briefings on sleep physiology and fatigue countermeasures based on the National Aeronautics and Space Administration (NASA) Ames presentation module, Crew Factors in Flight Operations: X. Alertness Management in Flight Operations (Rosekind, Gander, Connell, & Co, 2001). Also provided guide of suggested nap and sleep periods as well as periods of recommended light exposure and avoidance Note: intervention group also received 1 additional layover
day between the second and third day of transit to maximize rest.

	Comparison(s)
	Comparison of Crew A (control group) to Crew B (intervention group) in sleep time and fatigue. Crew A was surveyed for baseline data and 10-day duration upon departure. Interventions were made with the second crew (Crew B) to improve crew performance and alertness. Data was collected for a 10-day period upon departure.

	Outcome Measure(s)
	Daily logs recorded sleep and nap periods as well as subjective fatigue ratings and commencement for both on- and off-duty periods (naval flight surgeon also kept daily log of observations).

	Key Finding(s)
	No significant difference in average total sleep over 24-hour period during study, though Crew B average was higher. Statistically significant improvement in sleep quality for Crew B compared to Crew A (p < .05) with average of 5.8 and 6.5 out of 9 respectively. No statistically significant difference in cumulative sleep debt (believed to be due to outlier in small sample size) Crew B demonstrated consistently better fatigue ratings, but statistical analysis of the average fatigue ratings for all phases of flight between the crews revealed no statistical significance. Qualitative Findings: All crew B members
Stated the fatigue countermeasures brief prior to departure helped them to adapt better to circadian changes and operational requirements of the transit. Added simply being aware of the physiologic changes taking place made these changes easier to deal with.





	Smith, 2016
RefID-3093
PMID-n/a

	Study Setting
	Mercy Children's Hospital in Kansas City, Missouri, a large mid-western tertiary children’s hospital.
Study began January, 2014.

	Eligible Participants
	All employees at Mercy’s Children Hospital were eligible. Spouses were eligible if they were included in the employee’s medical plan.

	Study Aims
	The purpose of this article was to describe the development, implementation, and outcomes of Sleep Smart, an email-based employee sleep wellness program.

	Study Design & Participants
	N=1,314 participants were evaluable in sample (initial 1,333 at baseline). N=847 used in ISI analysis and N=540 used in PQSI analysis. All participants were given online modules for an 8-week intervention. Pre/post test design: Quasi-experimental. All participants were allotted points upon completion that could be used for insurance deductibles or buying gift cards.

	Intervention
	The intervention was an 8-week email based module known as Sleep Smart that covered introduction, sleep habits/schedules, insomnia, cognitive aspects of sleep, medical/psychological conditions related to daytime sleepiness, driving safety, sleep saboteurs and relapse prevention. Modules also paired with online survey. Sleep Smart was created by a clinical psychologist board certified in behavioral sleep medicine, with consultation and review by an experienced employee wellness coordinator.

	Comparison(s)
	Severity of insomnia and quality of sleep were compared in all participants before and after intervention.

	Outcome Measure(s)
	Severity of insomnia was measured using Insomnia Severity Index (ISI; 7-item self-report). Quality of sleep and specific behavior related to sleep was measured using PQSI (19 item self-report with 4 additional open ended questions). Subjective recommendations for effectiveness of the intervention were also evaluated.

	Key Finding(s)
	ISI reduced significantly after the intervention. Mean score improved 8.68 (SD 4.8) to 7.02 (SD 4.3), t(846)= 13.13, p<  .001, 95% CI [1.41, 1.90], with a moderate effect size. The percentage in the “no-clinically significant insomnia” range increased from 43.4% to 57.7%, and those in the moderate and severe insomnia range decreased from 12.3% to 5.4%.
Sleep quality improved after intervention. PQSI improved 6.97 (SD 3.4) to 5.36 (SD 2.9), t(539)= 15.07, p<  .001, 95% CI [1.40, 1.82], effect size was moderate. The percentage of the sample with poor sleep quality decreased from 62.0% to 39.4%. Non-significant interaction was observed between insomnia and education/gender/shift timing. Significant interaction was observed between insomnia and age (F = 5.4, p = 0.005). Significant interaction was observed between quality of sleep and education (F = 6.1, p < 0.001). Interaction between quality of sleep and age was significant (F = 3.2, p = 0.041). Interaction between quality of sleep and shift timings was not significant. 540 with complete PSQI data at both time points showed significant improvements in sleep duration, .76(.87) to .54,(.75), Z=- 7.18, p<.001), sleep latency, 1.16(.89) to .82(.76), Z= -9.45, p< .001, and sleep efficiency, .65(.90) to .44(.74), Z= -4.94, p <.001. Daytime effects were reduced, with statistically significant improvement in daytime dysfunction, 1.07(.69) to .84(.62), Z=-8.15, p< .001, including sleepiness while driving, .42(.69) to .27(.54), Z =-6.04, p< .001. Participants reported much better sleep quality, 1.22(.63) to .96(.57), Z=-9.22, p< .001, and used less medications, .62(1.07) to .52(.99), Z =-3.37, p< .001. Average sleep time increased significantly (p<.001). Most of the participants found the intervention easy to understand (94.4%) and were satisfied.







	Sullivan, 2016
RefID-n/a
PMID- 27692049

	Study Setting
	Columbus OH Division of Fire, a midsized fire department

	Eligible Participants
	 1211 active firefighters from the department throughout 32 stations

	Study Aims
	To test the hypotheses that implementation of a Sleep Health Program will: (1) improve firefighters’ health as assessed as fewer days of leave due to sickness/illness or injury/disability; (2) improve firefighter safety assessed as (a) fewer on-the-job motor vehicle crashes and (b) fewer reported injuries.

	Study Design & Participants
	Randomized, prospective study with experimental design. Among N=32 stations in departments, each one was paired up accordingly and from each pair was then randomly selected to receive the SHP by the investigators. N=1,189 participants in study cohort at baseline, N=601 in intervention station and N=588 in control station.

	Intervention
	The intervention consisted of three parts: (1) Mandatory Educational Sessions (30-minute presentations that included strategies to improve sleep hygiene and tips on how to use caffeine and naps effectively to promote alertness), (2) Voluntary Sleep Disorders Screening, and (3) Sleep Disorders Diagnosis and Treatment for those who screened at risk for a sleep disorder.

	Comparison(s)
	Compared health, safety and performance outcomes in firefighters in the educational intervention group to those in a control group. Also performed within-subject measure to assess changes in experimental group over time.

	Outcome Measure(s)
	Firefighter health: number of days lost to sickness/illness or injury/disability
Firefighter safety: number of reported motor vehicular accidents and number of on-the-job reported injuries
Surveys measured pre vs. post intervention changes in sleep and general health in intervention group only

	Key Finding(s)
	Firefighter health: payroll records showed non-intervention station firefighters averaged nearly double the number of 24-hour pay periods coded as injury and disability per firefighter than the intervention group (2.6 ± 8.5 versus 1.4 ± 5.9 days/firefighter; F(1,1157) = 8.79; p = .003. There was no significant difference in the average number of sick days per firefighter reported between the two groups (3.2 ± 4.5 versus 3.1 ± 4.3 days/firefighter; p = .660). Firefighter safety: City government injury reports filed during the study period showed a marginally higher average number of injuries per firefighter in the control group (0.40 ± 0.63 versus 0.37 ± 0.63 injury reports/firefighter; p = .31). Further post hoc analysis showed firefighters who attended education sessions (160/400) were 24% less likely to file at least one official injury report during the study duration than those firefighters who did not attend (216/413) regardless of randomization (OR [95% CI] 0.76 [0.60, 0.98]; χ2 = 4.56; p = .033).  There was no significant difference in the rate of MVA between the intervention and control groups (0.11 ± 0.35 incidents/firefighter versus 0.10 ± 0.31 incidents/firefighter, respectively; p = .87).
Surveys:  did not find any significant differences in self-reported sleep duration or attentional failures while on the telephone, while driving, or while stopped in traffic between the pre- and post-study assessments. Similarly, self-reported general health did not change significantly between the pre- and post-study survey.
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	Study Setting
	Two large academic hospitals within an internal medicine residency training program in western Canada.

	Eligible Participants
	Eligible participants were all internal medicine residents from the core program (N =67) including the junior residents.

	Study Aims
	The aim of this study was to assess internal medicine residents’ perceptions of the impact of the bundle on three domains: the senior residents’ wellness, ability to deliver quality health care, and medical education experience.

	Study Design & Participants
	Prospective cohort pre-post study design N=50 completed entire study.

	Intervention
	Supplemental educational sessions about sleep hygiene and circadian rhythm changes prior to a pilot period as part of a senior resident rotation bundle. 

	Comparison(s)
	Compared eligible residents’ experiences before and after a six-month trial of the senior resident bundle.

	Outcome Measure(s)
	Primary outcome was change in residents’ perceptions of senior residents’ wellness, ability to deliver quality health care and medical education experience, pre- and post-intervention, as measured by an on-line questionnaire. Surveys were constructed by the research team to measure outcomes of interest with use of validated measures and scales when possible.

	Key Finding(s)
	After the intervention, residents’ perceptions of senior residents’ wellness improved for 1 of the 5 scales, worsened for 1 of the 5 scales, and remained unchanged for 3 of the 5 scales. Note: for allows general wellness which entails overall level of fatigue there was no change. After the intervention, residents’ perceptions of senior residents’ ability to deliver quality health care improved for 1 of the 5 scales, and remained unchanged for 4 of the 5 scales (For the scale allows potential for error, the mean score decreased from 3.2 pre-intervention to 2.5 post-intervention, a decrease of 0.7 [95% CI: -1.1 to -0.3;
p = 0.003]).
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	Study Setting
	Courses offered through a partnership with the Hillsboro Police Department, Pacific University, and a community-based
Wellness center all located in the same Pacific Northwestern community.

	Eligible Participants
	Potential of n=175 police officers working at police department in Pacific Northwestern community.

	Study Aims
	The purpose was to examine the feasibility and preliminary effectiveness of an adapted MBSR program—Mindfulness-Based Resilience Training (MBRT)—designed specifically to address police officer stress.

	Study Design & Participants
	Longitudinal, cohort study (pilot study). N=62 participants included in study (N=43 in final sample – 15, 13, 15 in each time cohort respectively). Used a multilevel modeling approach with restricted maximum likelihood estimation (REML) to examine linear change over time as a fixed effect.

	Intervention
	MBSR program held 3 separate times for officers available while on duty. MBRT is an 8-week curriculum designed to train participants in a number of experiential exercises evoking qualities of mindfulness: mental focus, sustained attention and a broad sense of personal and situational awareness.

	Comparison(s)
	Change in participants in stress over time at time 1 (before the first class), time 2 (after week 4), and time 3 (after the last class). Note – no control group

	Outcome Measure(s)
	Self-report measures including: Health Outcomes – used short form versions of several Patient Reported Outcomes Measurement Information. System (PROMIS); such as fatigue (4 items), sleep Disturbance (4 items). All items rated on a
5-point Likert-type scale. Oldenburg Burnout Inventory (OLBI; Demerouti et al. 2003) a 16-item measure of burnout with two dimensions: exhaustion and disengagement. The eight-item exhaustion subscale assesses general feelings of emptiness, overtaxing from work, a strong need for rest, and a state of physical exhaustion.

	Key Finding(s)
	After the 8-week program significant decrease in PROMIS fatigue and sleep disturbance (F=12.89, p<0.001 effect size = .59 and F=10.50, p=0.001 effect size = .74). Significant decrease in burnout (OLBI) (F=13.70, p< .001 effect size = .74).






	Lee, 2014
RefID-2074
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	Study Setting
	University of
California, San Francisco Medical Center

	Eligible Participants
	Nurses working nights full time for at least 6 months, scheduled to work night shift at least 2 consecutive nights per week over the next 3 months, and with sleep rated as poor (defined as a score below 5 on a 0–10 scale).

	Study Aims
	To evaluate the effects of the Sleep Enhancement Training System for Shift Workers (SETS-SW) a home-based sleep training program in a sample of shift-working nurses using both objective and subjective measures of sleep.

	Study Design & Participants
	Pilot study with a prospective longitudinal within-subjects design. N=21 participants (N=34 enrolled)

	Intervention
	Introduction of the Sleep Enhancement Training System for Shift Workers (components focused on cognitive restructuring, sleep hygiene, sleep restriction, stimulus control, and relaxation training) after active control intervention (sleep diary and weekly readings from a booklet developed by the National Institute for Occupational Safety and Health).

	Comparison(s)
	Each participant completed sleep quality assessment at three different time points. Initial baseline assessment (T1), after 4 weeks of active control intervention (T2), and after 4 weeks of SETS-SW intervention (T3).

	Outcome Measure(s)
	Wrist actigraphy - to objectively measure circadian rhythm parameters and sleep quantity
Pittsburgh Sleep Quality Index (PSQI; 1989) used to describe participants’ baseline sleep history and changes over time
General Sleep Disturbance Scale (GSDS) - subjective measure sleep during the past week, (a 21-item questionnaire with scale ranging from 0 to 147).
The Standard Shiftwork Index (SSI) -used to assess the impact of shift work on participants’ sleep, as well as on their mental and physical health (Barton, Spelten, Totterdell, Smith, & Folkard, 1995).

	Key Finding(s)
	Majority of the sample described the SETS-SW intervention components as “very useful” or “essential” (N=16) and would recommend them to others (N=19). Pattern of improvement over time was evident on all three self-report measures of sleep: the PSQI, GSDS, and SSI, with the largest effects generally occurring after the SETS-SW 4-week experimental
intervention. Between T2 and T3: PSQI >5 T2=17 and T3=6 (p<0.001), GSDS total score T2=45.5 and T3=35.8 (p=0.01), SII between night sifts T2=19.1 and T3=17.3 (p<0.01) Actigraphy: There was no change in the participant’s total sleep quantity or any of the circadian rhythm variables. Improvements in self-reported fatigue and digestive problems over the course of the study, but the change between T2 and T3 were not statistically significant.
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RefID-529
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	Study Setting
	University of Chicago Hospital 

	Eligible Participants
	Residents in internal medicine at the University of Chicago School of Medicine 

	Study Aims
	To assess the effectiveness of a 60- to 90-minutes lecture (the Sleep, Alertness, and Fatigue Education Residency (SAFER) program) on sleep loss and recovery sleep in residents adhering to the Accreditation Council for Graduate Medical Education duty hours. 

	Study Design & Participants
	A prospective cohort study run from July 1, 2003- June 24, 2005. N=58 participants

	Intervention
	The SAFER program was presented by a faculty member on March 3, 2005, during a lunchtime conference. An Epworth Sleepiness Scale (ESS) and anonymous 14-item pretest were administered prior to the lecture. During the lecture the meaning and importance of the Epworth Sleepiness Scale and its content were discussed. At the completion of the program, answers to the pretest were reviewed and an answer key was provided to ensure significant points were well understood. 

	Comparison(s)
	Changes in sleep patterns before, during and after shifts for interns before and after participating in the SAFER program. 

	Outcome Measure(s)
	Sleep data were obtained using wristwatch activity monitors. Specifically looked at pre-call sleep (night before on call) and post call and second post-call sleep (2 nights following on call). To assess whether medical interns obtained adequate levels of preventive and recovery sleep when experiencing acute sleep deprivation, fixed-effects linear regression models were used, and controlled for intern, to estimate the mean sleep time in minutes for each day in an intern’s call cycle. These estimated means were compared to the recommended means for the corresponding day of the call cycle using 2-tailed t-tests. To assess if the SAFER program influenced the sleep hygiene of interns, pre-call and post-call within-subject analyses were performed on outcomes of interest. Fixed-effects multivariate linear regression, controlling for intern, month, night-float coverage, and the number of calls taken in that month was analyzed to assess the effect of the SAFER presentation on sleep time under each call condition.

	Key Finding(s)
	On call interns averaged 2.84 hours of sleep (95% confidence interval, 2.75-2.93 hours). Interns obtained less than the recommended amount of 16 hours for recovery sleep (14.06 hours [95% confidence interval, 13.84-14.28 hours]; p< 0.001). Intern preventive sleep was also less than the recommended 7 hours (6.47 hours [95% confidence interval, 6.39-6.56 hours]; p< 0.001). Interns attempted to compensate for acute sleep loss; for each hour of on-call sleep loss, they had18 minutes (95% confidence interval, 7-30 minutes) of more recovery sleep (p=.003). 
The SAFER program had no statistically significant beneficial effect on intern sleep. The estimated mean pre-call sleep with the SAFER program was 6.63 hours compared with 6.47 hours without the program.
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RefID-n/a
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	Study Setting
	Data analyzed from 2010-2012 at wellness workforce center formed by the Mayo Clinic Dan Abraham Healthy Living Center.

	Eligible Participants
	Participants were self-selected members of the employee wellness center and recruited through wellness center flyers, newsletters, and internal (i.e., staff, E-posters, Web site) advertising. Inclusion criteria included being a member of the employee wellness center, and exclusion criteria were evidence of any pathologic sleep disorder.

	Study Aims
	The purpose was to examine outcomes from an 8-week worksite-based healthy sleep program.

	Study Design & Participants
	Retrospective, longitudinal study N=53 participants in final study cohort (N=60 originally participated)

	Intervention
	Intervention was a healthy sleep program run for eight weeks with eight live group meetings running 1 hour. 
Sessions incorporated specific topic content, along with discussion and one sleep skill building exercise per session. These sessions included components of CBT-I such as sleep hygiene, stimulus control, guided imagery, self-talk (cognitive restructuring of dysfunctional thoughts about sleep), meditation, and relaxation techniques.

	Comparison(s)
	Compared results of questionnaire prior to start of program and at completion of program after 8 weeks.

	Outcome Measure(s)
	A 26-item questionnaire with a combination of Likert scale and numeric response questions.  Questionnaire was developed to serve multiple functions including screening, assessment of baseline knowledge, and measure change in various outcomes, including stress level, quality of life, and sleep.

	Key Finding(s)
	The number of nights per week reported as “poor quality” decreased from 5.0 to 3.5 (effect size = 0.9; P < 0.0001) nights per week. Reported trouble getting and staying asleep improved by 1.6 and 1.2 points, respectively; both of which were statistically significant (p < 0.0001). Increased confidence with respect to their perceived ability to deal with sleep problem, the average score increased from 4.4 to 6.3 (effect size = 0.8; p < 0.0001). How many days your work performance or daily activity is affected by poor sleep, how you rate your current stress level, how you rate your energy level, how you rate your overall quality of life and how often you fall asleep unexpectedly during the day also all reached statistical significance (p<0.05).






	Smith-Coggins, 1997
RefID-n/a
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	Study Setting
	Stanford University Hospital ED

	Eligible Participants
	Members of an 8-person staffed clinical faculty

	Study Aims
	To test the effectiveness of a broad, literature-based shiftwork intervention in emergency physicians (EPs) to determine whether adaptation to night rotations could be enhanced.

	Study Design & Participants
	A prospective, double-blind, active placebo-controlled study with cross-over design N=6 participants.

	Intervention
	A 3-component experimental intervention was designed based on a fatigue countermeasure program used for commercial airline pilots developed at the NASA/Ames Research Center (including a 2-hour education session).

	Comparison(s)
	Subjects measured at baseline then randomly assigned to experimental or control group. After data collection and a 1-month wash-out period subjects switched groups and completed data collection. Control group received active placebo (dietary change previously proven ineffective) and 2-hour education session on sleep physiology and diet but not on fatigue countermeasures or sleep hygiene.

	Outcome Measure(s)
	Subjective logbook: sleep/wake diary (rated sleepiness and alertness using Stanford Sleepiness Scale).
Polysomnographic Recordings: measures allowed physiologic differentiation of the stages of sleep.
Performance measured by battery of 3 tests 4 times throughout the day: A psychomotor vigilance task, and ECG/rhythm interpretation and motor performance during simulated intubation.

	Key Finding(s)
	Physicians subjectively rated the experimental intervention significantly more effective than the active placebo intervention (p=.005). 25% of baseline polysomnographic data lost due to technical error; from remaining data only the active placebo was significantly different from the baseline condition (p < 0.05) for total sleep time.
Performance test measure: no difference across condition for PVT performance, ECK/Rhythm interpretation and intubation performance. Logbooks: no significant changes in the subjects’ reports after either condition






	Arboleda, 2003
RefID-517
PMID-12737958

	Study Setting
	N/A; data taken from a larger, previously performed study (Crum, Morrow, Olsgard, & Roke, 2001).

	Eligible Participants
	Firms available in the federal government’s Office of Motor Carriers Census file rated for safety in the Motor Carrier Safety Status Measurement System, known as SafeStat, constituted primary population. Data was only included from trucking firms with at least 4 drivers to eliminate smaller firms operating seasonally (N=21,292 firms left).

	Study Aims
	To address issues of how safety culture of the trucking industry is perceived based on safety training, driver scheduling autonomy, opportunity for safety input, and management commitment to safety across different hierarchical levels.

	Study Design & Participants
	Observational, survey study.
Data collected and stratified by 3 safety performance levels: drivers (lowest hierarchical level), dispatchers (medium hierarchical level), and safety directors (highest hierarchical level).
Sample carriers chosen randomly from one of three safety performance rating categories. 116 firms returned usable surveys including N=113 drivers, N=98 dispatchers, and N=109 safety directors individually.

	Comparison(s)
	How perceptions of safety culture differed based on a hierarchical scheme (3 levels) in the trucking industry for several independent measures (I.e. driver fatigue training). 

	Outcome Measure(s)
	Driver safety training was measured by the extent to which respondents thought drivers in their firm were trained about driver fatigue issues. Respondents were asked to report the extent to which they believed statements were true, using a 1- to 7- Likert scale. Driver, dispatcher, and safety director perceptions of safety culture measured using a four-item scale estimating level of concern firm demonstrates for safety and fatigue. Multiple linear regression models were used to analyze the effect that safety measures had on truckers’ perceptions of safety culture. F-tests were performed to evaluate the differences among hierarchical levels and the contribution of each variable to the overall model. See: Tables 1-5 

	Key Finding(s)
	The impact of drivers’ fatigue training on drivers’, dispatchers’, and safety directors’ perceptions of safety culture was statistically significant for all three studied groups (t=6.25, p<0.001; t=2.88, p=0.004, and t=2.13, p=0.034 (table 4)). All groups perceived stronger safety culture after training. Comparison between drivers and safety directors showed that driver fatigue training had statistically significantly different effects on these two groups’ perceptions of safety culture (F (1,300)= 3.98, p =0.05). No difference was found in a pairwise comparison of the other groups. The hypothesis that individuals’ perception of driver fatigue training as a predictor of safety culture, was supported.
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