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	 Amin, 2012
 RefID- 152
 PMID- 22914520

	 Study Setting 
	Department of Veterans Affairs Medical Center–Northport (New York) from July 2008 to April 2010

	 Eligible Participants 
	First year residents at inpatient medical service of the Department of Veterans Affairs Medical Center–Northport (New York) 

	 Study Aims 
	To test the effect of a short, mid-day nap on the cognitive functioning and alertness of first-year internal medicine (IM) residents during normal duty hours.

	 Study Design & Participants 
	This was a controlled, interventional study. N=18 residents were recruited in a nap (experiment) group and N=11 residents were recruited in a rest (control) group. Metro Naps Energy Pod were used for napping/resting. Investigators chatted with control residents to prevent them from napping after the intervention. Residents’ attention failures were recorded until the end of the workday. Participants were working on the medical service during normal daytime duty hours (approximately 8:00 am to 5:00 pm). Participants were excluded they were working a rotating shift (days alternating with nights), serving as night floats (working only late at night to early morning), or doing a critical care rotation.

	 Intervention 
	A 20-minute mid-day nap was used as an intervention against 20 minutes of rest break as control.

	 Comparison(s) 
	Cognitive alertness and functioning was compared in residents who took a mid-day nap with those who took a 20-minute mid-day rest break.

	 Outcome Measure(s) 
	Performance was measured using Continuous Performance Test II (Conner’s Continuous Performance Test Version 5) immediately before and after intervention (nap/rest). Alertness was measured using ambulatory sleep monitor during shifts. Attention failures were recorded via activity monitors using eye rolling as proxy measures. Pittsburgh Sleep Quality Index (PSQI) was administered on nap day to evaluate quality of sleep.

	 Key Finding(s) 
	Improvement in performance was greater with naps as compared to rest breaks in first year IM Residents. Decrease in prevalence of attention failures was higher in nap group as compared to rest group (p<0.002). Nap group showed greater improvement as compared to rest group in CPT II outcomes – specifically – increased hit reaction tie (p=0.004), reduced omissions (p=0.01), decreased commissions (p=0.07). No correlation found between PQSI and sleep duration during naps. NOTE: Mean and STDs for the CPT II measures are reported in the text, shown in figures, yet not in a table.





	Sallinen M 1997
RefID- 3575
PMID- 9844850

	Study Setting 
	A large oil refinery

	Eligible Participants 
	N=14 male process operators. All subjects were veterans of the there-shift pattern with 2- 20 years of work experience.

	Study Aims 
	To determine the impact of long (50 minutes) or short (30 minutes) nap on early morning alertness and sleep inertia on night shift workers.

	Study Design & Participants 
	14 male process operators. The study included 5 separate experimental night shifts and daytime sleep periods in the lab. Four of the five shifts contained either a 50 or 30-minute nap ending either at either (early) 0150 or (late) 0440 hours. One shift contained the control no nap.

	Intervention 
	Introduction of a long (50 minute) or short (30 minute) nap either early (at 0150 hours) or late (0440 hours) during a mock shift. Four of the five shifts contained the nap. One shift contained a control condition of no nap.

	Comparison(s) 
	Compared performance measured at 2300, 0150, 0440, and 0645 hours; sleepiness measured at 2350, 0240, and 0530 hours; sleepiness with the KSS measured after each 10 minute reaction task; self-rated sleep quality after daytime sleep with the main comparison between the beginning and end of night shift

	Outcome Measure(s) 
	Actigraph for objective sleep measurement. NIOSH fatigue test battery measured performance. Repeated Test of Sustained Wakefulness (RTSW) – measured physiological sleepiness. Kaolinska Sleepiness Scale (KSS)- measures subjective sleepiness. Electroencephalography (EEG), electro-oculography (EOG), and electromyography (EMG)

	Key Finding(s) 
	Table 2 in paper shows the mean reaction time (performance) of all nap conditions was faster (increased less) from beginning of the shift to the end when compared to the control condition (p<0.001). Mean KSS values measured across the night shift increased less (worsened less) from beginning to end of night shift for all nap conditions compared to control condition (p<0.05). Subjects felt they slept better (daytime sleep) when in the control condition (p<0.05).






	Smith, 2007
RefID- 3851
PMID- n/a

	Study Setting 
	Australian public hospital

	Eligible Participants 
	Three male and six female nurses and medical students participated

	Study Aims 
	To determine the effects of a brief nap on both subjective and objective indices of alertness in health care workers who were habitual intermittent shift-workers, during the first night on a night shift schedule.

	Study Design & Participants 
	The study used a randomized cross over design. One week prior to the study participants did 3 practice sessions using the PVT and filled out a pretest questionnaire. Normal shift was from 2300 to 0700 hours. Testing was done hourly from 0000 and 0600 hours. Not allowed any caffeinated substances after 2300 hours. The No Nap subjects were given a 30minute nap between 0200 and 0300 hours. Sleepiness and Workload measures followed by a 5 minute Psychomotor Vigilance Test.

	Intervention 
	A 30-minute nap opportunity between 0200 and 0300 hours in an isolated room designated for the study.

	Comparison(s) 
	Results of the three testing measures were compared between the Nap and No Nap groups. 

	Outcome Measure(s) 
	Pictorial Sleepiness Scale measured on a 0-100mm scale anchored from “sleep as ever” to “as wide awake as I can be.” NASA Task Load Index (NASA-TLX) measures six dimensions of workload mental demands, physical needs, temporal demands, performance and frustration. Five minute Psychomotor Vigilance Test (PVT). Measures include reaction time and lapses.

	Key Finding(s) 
	Findings show that a nap between 2-3 AM has a positive effect on subjective and objective alertness. Reactions times were faster and subjective sleepiness rated lower after a short nap compared to the non-nap group (see Figure 1 in paper). Workload ratings showed no difference in nap vs. No nap groups (see Figure 1 in paper). NOTE: Means and STDs of PVT measures and workload measured plotted in graph format, but not reported in tables.






	Smith-Coggins R 2006
RefID- 3852
PMID- 17052562

	Study Setting 
	  

	Eligible Participants 
	Resident physicians and nurses working at least 3 consecutive night shifts in the ED. 
Attending physicians were not selected.

	Study Aims 
	To conduct a randomized controlled trial of napping as a intervention in the middle of a night shift for doctors and nurses to see if there is improvement in their cognitive and psychomotor performance and their ability to drive home.

	Study Design & Participants 
	Randomized controlled trial. They study was done over three consecutive night shifts.
Sequences of events for each night shift at:
1830 hours, the Perf Tests at
1930 hours Start of Shift, at
0400 hours the Perf Tests, at
0730 hours the End of Shift, Perf Tests, and Driving Simulation.
Night 3 No Nap 
1830 hours the Perf Tests, at
1930 hours the Start of Shift, at 0400 the Perf Tests, at 
0730 hours the End of Shift, Perf Tests and Driving Simulation, EEG, EOG, EMG
Night 3 Nap: at 
1830 hours the Perf Tests, at 
1930 hours the Start of Shift, at
0300 hours the Nap EEG, EOG, EMG, at 0400 hours the Perf Tests, at
0730 hours the End of Shift, Perf Tests and Driving Simulation. EEG, EOG, EMG.

	Intervention 
	A 40-minute nap opportunity on night 3 of 3 consecutive shifts between 0300 and 0400 hours in a dark quiet room away from clinical sites.

	Comparison(s) 
	Selected outcomes compared between the nap versus no nap group.

	Outcome Measure(s) 
	Both groups completed performance testing 3 times during each shift (pre-shift at 1830 hours, mid-shift at 0400 hours, and post-shift at 0730 hours). The following 4 questionnaires were used: Sleep Disorders, Shiftwork Experiences, Owl and Lark. Pictorial Acigraph. 
Polysomnographic Data- recorded with the TEMEC 8 Channel Universal Vitaport 3 Recorder. 10-minute version of the Psychomotor Vigilance Test (PVT). Probed Recall Memory measuring number of correctly recalled words. CathSim intravenous insertion simulation. StiSim Drive Simulation System. Computerized  interactive driving simulator. 
Profile of Mood States (POMS), which measures anger, confusion, depression, fatigue, tension, and vigor. The Karolinska Sleepiness Scale (KSS).

	Key Finding(s) 
	No differences in baseline characteristics as measured by questionnaire. No difference in total sleep time. No differences in PVT measures taken at pre-shift or mid-shift. The nap group produced a faster mean reaction time and had fewer lapses at post-shift assessment than did the no-nap group (p<0.05). No difference in the Probed Recall Memory tests at pre-shift and post-shift. The nap group scored fewer correct answers at mid-shift than did the no-nap group (p<0.05). The no nap group was faster pre-shift on the CathSim intravenous insertion simulation than was the nap group (p<0.05); however, at post-shift, the nap group was faster (but not statistically faster p=0.10). StiSim Drive Simulation System shows no nap group dangerous driving increased on nights 3. Subjects with a nap show increased alertness. The nap group reported less fatigue (p<0.05) and more vigor (p<0.03) on night 3 than did the no-nap group. The nap group reported less sleepiness on night 3 than did the no-nap group (p<0.03). NOTES: Most measures are plotted in graphs. Few outcome measures are reported with means and STDs in tables.



	Matsumoto K 2002
RefID- 2621
PMID- 8206058

	Study Setting 
	Two chemical plants (Factory A and Factory B)

	Eligible Participants 
	N=28 male computer operators from the central control rooms operating a four team three- shift system.

	Study Aims 
	To evaluate the degree to which naps taken during night-time work are able to increase the rate of recovery from fatigue caused by that work.

	Study Design & Participants 
	A quasi-experimental study design with two chemical factories investigated. Workers at Factory A were NOT permitted to nap during break periods; whereas workers at Factory B were permitted to nap for approximately 2 hours between 0100 and 0300 hours or between 0300 and 0500 hours. N=14 Workers from one plant were put in the No Nap group while 14 from another plant were put in the Nap group.
The work schedule for both plants were the same:
Day Shift: 07:00-15:00
Eve. Shift: 15:00-22:00
Night Shift: 22:00-07:00
8-day cycle of shift rotation.
Two day shifts followed by 2 evening shifts followed by two night shifts. Workers studied during one shift cycle and in detail over two consecutive night shifts and during periods following these night shifts. Observations taken at start of night shift (2200 hours), at 0100, 0300, 0500, and at the end of shift (0700 hours), and before and after the day’s sleep following a worker’s return home. 

	Intervention 
	In factory A no naps were permitted during night work.
In factory B a 2 hours nap was allowed between either 1&3 AM for 3&5 AM.

	Comparison(s) 
	Comparing select outcome measures by nap versus no nap groups.

	Outcome Measure(s) 
	Daily measurements of all sleeping periods taken during one shift rotation cycle. Detailed measures taken over 2 consecutive night shifts and during periods following those shifts. 
Stanford Sleepiness Scale (SSS). Subjective feelings of fatigue and sleepiness as measured by the Industrial Fatigue Research Committee tool (3 categories of symptoms – referenced in Kogi et al, 1970).

	Key Finding(s) 
	No differences in total sleep time between groups preceding or following night shifts, and no difference in total sleep between groups during the 2 consecutive shifts. The nap group slept less during day sleep following a night shift on the first and second day of night shift than did the no-nap group (p<0.05). At select time points during shift work, the nap group reported significantly fewer subjective feelings of fatigue, drowsiness, and difficulty with concentration as measured by the Industrial Fatigue Research Committee tool (see Figure 2 in paper).
NOTE: Authors fail to report detailed information on means and STDs of various measures in tables. 






	Purnell, 2002
RefID- 3297
PMID- 12220318

	Study Setting 
	An airport in New Zealand.

	Eligible Participants 
	Aircraft maintenance engineers that worked at this airport in New Zealand 

	Study Aims 
	The purpose of this workplace evaluation was to assess the effects on performance, alertness and subsequent sleep of strategic napping on a 12-hour overnight shift. This study also sought to determine the effect of the nap on subsequent sleep and the extent of persistent sleep inertia following a single 20-min nap.

	Study Design & Participants 
	Prospective cross over experimental study design. 24 eligible volunteering participants were divided into nap group (experiment) and no nap group (control). All participants served as their own controls. The study period was 2 weeks. All participants had 2-day shits followed by 2 night shifts followed by 3 days of rest. In the second week, both experiment and control groups were crossed over to follow the same schedule as fist week. Experiment group was allowed to nap while the control group was allowed to rest during the intervention.

	Intervention 
	Participants were given the opportunity to take a single 20-min nap at work between 01:00 and 03:00 h on each of the two 12-hour night shifts in a temporary napping facility in the aircraft hangar.

	Comparison(s) 
	Objective and subjective measures of alertness and performance were obtained at the beginning and end of the night shifts. To test for the existence of long lasting sleep inertia following the nap, objective and subjective measures of alertness and performance were carried out immediately preceding and 30 min following the nap.

	Outcome Measure(s) 
	Subjective measurement of sleep characteristics for nap group (time of nap, duration of nap, approximate sleep latency) and no nap group (report of any unscheduled nap on duty) was done using short questionnaires at beginning and end of shifts. Level of sleepiness while driving to and from work was measured using VAS under both nap and no nap conditions.
Performance was measured objectively using fatigue-rating scale (alert/very drowsy; clear headed/muzzy headed; fresh/tired). Performance was measured objectively using 2-minute simple reaction time task and 10-minute vigilance task at the beginning and end of shifts (for both groups), immediately after nap and 30 minutes after nap (only for nap group and vigilance task shortened to 5 min). Total sleep duration and movement & fragmentation index (indication of level of restlessness, quality) was measured using Actigrapy during the entire course of the study. Data was cross matched with sleep diaries.

	Key Finding(s) 
	Mean response latency was significantly shorter at the end of the first night shift when a nap had been taken compared to the control, p =0.0056. There was no statistical significance after the second night shift in response latency. Authors detected no difference in sleep duration following night shift work with use of Actigraphy and sleep diaries.






	Bonnefond, 2001
RefID- 455
PMID- 11681794

	Study Setting 
	Within an electric power plant.

	Eligible Participants 
	Shift workers working at an electrical power plant.

	Study Aims 
	To test, in a real working environment, whether napping during night work could be acceptable to shift workers, and would not be disruptive of the work demand and the general life quality of the workers.

	Study Design & Participants 
	Prospective, controlled trial study of N=15 male shift workers working at a power plant over the course of a year beginning in February. In the last two months of the study only N=8 participants were still completing their questionnaire and many participants did not complete their journals in the same regularity. N=12 of the participants were in the experimental group and N=3 were in a control group. The schedule for shifts was set in a way that shift worker had 2-3 consecutive night shifts followed by rest days, half day training, day shift training (1), rest, morning shift, night shift, rest, half day training, rest (1), morning shift and afternoon shift each except the rest and day shift specified earlier.

	Intervention 
	Over a year individuals in the experimental were authorized to sleep for a maximum for 1 hour between 11:30 pm and 3:30 am in an individual noise cancelling room near the power plant.

	Comparison(s) 
	Sleep characteristics, effect of short rest break on night work, main sleep, activities, general life and health quality were compared between the experiment and control groups.

	Outcome Measure(s) 
	The questionnaire addressed the individuals schedule and quality of last main sleep, use of a nap during the daytime, mood during work and outside work, the use of a short duration sleep during the night shift (time spent asleep and quality of awakening in the following hours). Every two months participants had to answer a more in depth questionnaire at addressed the short resting period (its characteristics and use), the night shift with a short resting period (its advantages and dis-advantages), the effects of short resting period on night work, main sleep, activities and general life and health quality. 

	Key Finding(s) 
	After 8 months, 11% of the subjects noticed `no effect’, 44% noticed a `rather positive effect’, and 44% noticed a `positive effect’. This effect was mainly expressed by `less fatigue’, `less sleepiness’, and `gain of energy’. The effect that subjects themselves noticed were the effects on their night work and a greater easiness in staying awake with less fatigue in the late night hours. None of the subjects reported wanting to go back to the previous night schedule after the 1-year experiment.






	Gillberg, 1996
RefID- 1457
PMID- 8795796

	Study Setting 
	A truck simulator 

	Eligible Participants 
	Professional drivers with experience of night work

	Study Aims 
	To report an experiment on night driving performance in a dynamic truck simulator using professional drivers as subjects.
To test whether a rest pause or a nap would affect performance.

	Study Design & Participants 
	Experimental Study. Counter balanced repeated measures design. N=9 professional drivers participated 4 times in the design. Four conditions for driving: 1: Daytime driving. 2: Night driving; 3: Night driving with a 30 minute rest pause; and 4: Night driving with a 30 minute nap. Each condition had 3 consecutive 30-minute driving periods with no breaks for continuous driving and break/rest for the second period for nap/rest group. 

	Intervention 
	A 30 minute rest or 30 minute nap during night driving

	Comparison(s) 
	Comparing performance on selected outcome measures stratified by the 4 driving conditions.

	Outcome Measure(s) 
	Driving performance was measured using mean speed, standard deviations of speed and lane position. Rating of sleepiness was measured before and after each 30 minutes period along with the 10-minute reaction time test. Directly following the reaction time test a Karolinska Alertness Test (KAT) was conducted with EEG and EOG (left eye) being continuously recorded. For EEG/EOG recordings, signs of sleepiness were considered alpha activity, theta activity, slow rolling eye movements, slow rolling excursions, or sleep. 

	Key Finding(s) 
	Performance differed in day and night drivers. No significant difference in performance found between continuous night driving, rest and nap groups. For the last 30-minute periods of driving, the mean speed of driving was significantly higher in day divers as compared to all night drivers (p=0.0003). The difference in reaction times obtained before and after the driving were significant, (p=0.0096), but the difference between rest/nap/continuous groups was not significant. Sleepiness ratings were significantly different in day vs night drivers (p=0.0001) but not significant between night driving groups. Percent of time with sleepiness (as measured by KAT) was significantly different between day vs night drivers (p=0.0453) as well as between night continuous/rest/nap drivers (p=(0.0345). No significant effects found on EEG.






	Chang, 2015
RefID- 660
PMID- 25683536

	Study Setting 
	Acute ward of Kaohsiung Municipal Kai-Syuan Psychiatric Hospital in southern Taiwan

	Eligible Participants 
	Nurses working in the acute ward of Kai-Suyan hospital who had either worked day shifts or had been free of duty for at least 3 days prior to the start of the study. 

	Study Aims 
	To investigate the efficacy of a 30-minute nap (between 02:00-03:00) on visual attention and cognitive function in nurses working their first 8-hour overnight shift. 

	Study Design & Participants 
	Study design: randomized control. N = 63. Subjects were randomized to the following groups: day shift (N=21), First night of a night shift without a 30-min nap (N=21), and first night of a night shift with a 30-min nap (N=21). Nurses working night shift were asked to sleep from 19:00-23:00 prior to their overnight shift. Those who were randomized to a 30-minute nap started their nap between 02:00-02:15. Fatigue and performance were assessed at 03:00-04:00 during overnight shifts, and at 09:00-10:00 during the day shift. 

	Intervention 
	A 30-minute nap during an overnight shift

	Comparison(s) 
	Anxiety, sleepiness, performance, cognitive function, perceptual and motor abilities. 

	Outcome Measure(s) 
	Anxiety and sleepiness were measured subjectively using the State-Trait Anxiety Inventory (STAI) and Stanford Sleepiness Scale (SSS) respectively. Performance, cognitive function, perceptual and motor abilities were objectively measured using the Wisconsin Card Sorting Test (WCST), Taiwan University Attention Test (TUAT), Digit Symbol Substitution Test (DSST), and Symbol Searching Test (SST). These measurement tools were used between 03:00-04:00 during the night shifts, and 09:00-10:00 during the daytime shift. 

	Key Finding(s) 
	Those who worked the night shifts had a decrease in attention and performance compared to those who worked the daytime shift. There was no statistically significant difference in attention and performance between those who took a 30-minute nap and those who did not. There was however, a medium effect size between the groups for information processing. 






	Signal, 2009
RefID- 3772
PMID- 19250171

	Study Setting 
	New Zealand

	Eligible Participants 
	N=35 air traffic controllers were eligible

	Study Aims 
	The aims of this study were to measure sleep during a planned nap on the night shift; and to use objective measures of performance and alertness to compare the effects of the nap opportunity versus staying awake.

	Study Design & Participants 
	Prospective, cross over. 28 air traffic controllers volunteered to participate in the study over 4-days. Two different night shifts: one early night shift (22:30-6:00) where participants were allowed to nap at 2 hours into their shift and one late night shift (23:30-06:30) were participants were allowed to night at 3 hours into shift. Participants utilized these nap opportunities during the first 2-days of their 4-day study period. Participants crossed over to no-nap condition when asked to remain awake during their break on remaining two nights of shift rotation.

	Intervention 
	All participants given 40-minute opportunity to nap on their night shift. 

	Comparison(s) 
	Comparing select outcome measures by the nap versus no nap condition.

	Outcome Measure(s) 
	Actigraphy and sleep diaries used to measure sleep and waking. Psychomotor vigilance task (PVT) administered 3 times across each night shift: (1) immediately prior to the shift, (2) after the nap opportunity, and (3) just before returning to work (or an equivalent time on the non-napping shifts), and at the end of the shift. Electro-oculography (EOG) recordings across the second half of the night shift were viewed for alertness and the presence of slow rolling eye movements (SEMs) and electroencephalographic (EEG) recordings across the last hour of the night shift were evaluated using spectral analysis. Participants were asked to complete a questionnaire at the end of each night shift, which included questions on the nap opportunity.

	Key Finding(s) 
	Nap sleep resulted in improved psychomotor vigilance task (PVT) performance (mean and slowest 10% of reaction time events F=5.79, p=0.020). No difference on alertness on the early night shift (results for delta power t= 0.60, P= 0.552) but the nap did make a difference on the late night shift (delta power t=-3.80, P < 0.001), measured by decreased spectral power in the electroencephalographic (EEG) and reduced the likelihood of slow rolling eye movement (SEMs). Alertness was also lower on the late night shift when no nap is taken, compared to the early shift with a nap (delta power t= -6.40, P < 0.001), the early shift without a nap (delta power t= -6.98, P < 0.001) and the early shift with no nap (delta power t= 3.14, P= 0.002). The analyses indicate that obtaining sleep during the night shift did not affect the timing, duration or efficiency of sleep at home immediately after the night shift. 
Participants reported moderate difficulty with falling asleep (mean = 5.97, SD = 2.90), and that the quality of the nap sleep was relatively poor (mean = 3.80, SD = 2.84), but that they woke feeling somewhat refreshed (mean = 4.48, SD = 2.13) and that the nap was helpful to manage fatigue across the remainder of the night shift (mean = 5.63, SD = 2.24).






	Takahashi, 2004
RefID- 4037
PMID- 15204275

	Study Setting 
	Small-sized factory manufacturing industrial tools in Japan. 

	Eligible Participants 
	N=12 factory workers that worked in the manufacturing factory.

	Study Aims 
	To determine if a post-lunch nap would affected subsequent alertness, neurobehavioral performance, and nocturnal sleep in factory workers

	Study Design & Participants 
	A quasi-experimental study design. N=8 participants followed a 3-week protocol of a nap week, no nap week and a follow up week. All participants allowed to nap for 15-minutes using a reclining chair, eye masks and earplugs at 12:30 pm post lunch. Participants were allowed to talk to colleagues or rest during the same hours during no nap week. During the third week (follow up week), each participant decided whether or not he/she would nap.

	Intervention 
	Participants asked to take a 15-minute nap at 12:30 on a reclining chair located in a break room, with an eye mask and ear plugs for a week.

	Comparison(s) 
	Compared select outcome measures for the nap versus no nap conditions (weeks).

	Outcome Measure(s) 
	Subjects rated alertness every day of each week at 10:00, 12:20, 13:15, and 15:00,  using a nine-point scale in a sleep diary. Completed a choice reaction time task at 10:00 and 15:00 on Monday through Friday of the nap week, and on Monday, Wednesday, and Friday of the no-nap and follow-up weeks. Participants wore a wrist actigraph to record nocturnal sleep, bedtime, wake time, sleep quality, and sleep latency on top of the individuals sleep diaries. 
Participants given a five-point scale for the measure on if it was better or not to take the nap. 

	Key Finding(s) 
	Afternoon alertness during the no-nap week was decreased as the weekdays passed while the perceived alertness during the nap week was maintained at a higher level (not statistically significant). During the follow-up week, 3 to 5 subjects took a nap. No signiﬁcant differences in perceived alertness between workers who napped and those who did not nap in this study (F2, 14 =2.28, p=0.154). Signiﬁcantly higher alertness during the nap or follow-up week than during the no nap week (p< 0.05). Shorter median response times and greater percentage correct responses appeared in the middle of the nap week than the no-nap week though it was not statistically significant (p> 0.220). No differences found for sleep latency, sleep onset, sleep onset, TST, time awake after sleep onset, and mean activity during sleep. 
Seven of the eight subjects reported that it would be better to take the post-lunch nap (p<0.016), but some said that they wished the nap were longer. Participants reported the nap eased their body, made them feel less sleepy when engaging in a monotonous job, and reduced the amount of yawning in the afternoon.






	Tempesta, 2013
RefID- 4093
PMID- 24016171

	Study Setting 
	The school of Medicine and Surgery, San Salvatore Hospital, L’Aquilla University, Italy.

	Eligible Participants 
	1st year interns at the school of Medicine and Surgery, San Salvatore Hospital, L’Aquilla University, Italy.

	Study Aims 
	This study investigated whether taking a long nap can counteract the negative consequences of acute sleep deprivation on executive skills in residents.

	Study Design & Participants 
	A quasi-experimental study design. N=54 first year interns. Participants assigned to one of the 3 conditions: Nap Group (NG), Wake Group (WG) and Sleep Group (SG). All participants slept at home on night 1. SG slept at home on night 2, NG took a nap during the night shift and WG worked through the night on night 2. All groups slept at home on night 3.
There was also a sleep group (SG) for a control that consisted of individuals who did not work the night shift as a comparison group.

	Intervention 
	Nap Group (NG) was allowed to nap unless they were involved in complex or urgent medical procedures. Wake Group (WG) had to work through the night without sleeping. Individuals in WG who perceived Excessive sleepiness were allowed to nap and their data was analyzed under nap group. Sleep Group (SG) did not work the night shift and was regarded as control group.

	Comparison(s) 
	Performance, sleepiness, fatigue, alertness, attention and control of cognition were compared between the three groups (NG=Nap Group; WG=Wake Group; and SG=Control Group).

	Outcome Measure(s) 
	Sleep and fatigue were measured subjectively using Karolinska Sleepiness Scale (days 1 and 2), Profile of Mood States including Fatigue-Inertia (F) and Vigour- Activity (V) Scales. 
Objective assessment of attention and control of cognition was done using repetitive task switching (A: judging if the given number was odd or even; B: whether it was > or < 5 in number) and Go/No Go Task (responding by pressing the corresponding key to the shape that appeared on a computer screen and withholding if a particular shape appeared.) Sleep quality and quantity was measured by self-report and a wrist actigraph wore by all participants for all three days of the study. Objective tests were performed on 11:00 hours on all days. 

	Key Finding(s) 
	Reaction times were faster on day 2 relative to day 1 in sleep group (p<0.05) and in the nap group (p<0.05), but not in work group participants (p=0.13). Reaction times revealed improvement on day 3 relative to day 2 in all participants (sleep group: p<0.05; wake group: p<0.05; nap group: p<0.05). Signiﬁcant association between nap length and subjective sleepiness (r = -0.43, p=0.05) the longer the nap, the lower the sleepiness also between the temporal location of the nap and the proportion of errors on switch trials (r = -0.47, p=0.03), sleepiness (r = 0.68, p<0.05) and perceived vigor (r = -0.53, p<0.05). Comparison between base-line and recovery total sleep time showed that only work group participants slept longer in the recovery night (p = 0.03). The WG participants made more errors on switch trials than did the SG and NG participants (p<0.05). NOTE: means and STDs are reported in the paper for some, but not all outcome measures.






	Howard, 2010
RefID- 1821
PMID- n/a

	Study Setting 
	Sleep Disorders Unit at Austin Health, Melbourne, Australia 

	Eligible Participants 
	Healthy individuals currently working at the Sleep Disorders Unit at Austin Health, Melbourne, Australia that had worked at least one or more night shifts per fortnight during the 6 months prior to the study. 

	Study Aims 
	This study investigated the effects of a 30-minute nap before or during a night shift on performance and sleepiness in shift workers. 

	Study Design & Participants 
	Randomized cross-over design. N= 8 (2 males, 6 females). Participants completed 4 separate sessions that included one baseline session and three experimental sessions. Each of the three experimental sessions occurred on first night shifts and were preceded by at minimum of two nights off. At least two weeks separated each session. Experimental conditions were: Pre-shift evening nap at 19:45, In-shift morning nap at 04:00, and no nap during shift. 

	Intervention 
	Participants either took a 30-minute nap prior to the start of their night shift (at 19:45), or a 30-minute nap during their overnight shift (at 04:00). 

	Comparison(s) 
	Performance, fatigue and sleepiness were measured and compared between no naps, pre-shift naps, and mid-shift naps.

	Outcome Measure(s) 
	Sleepiness and fatigue were measured subjectively using Karolinska Sleepiness Scale (KSS). Performance, lapses and response times were measured objectively using the 10-minute Psychomotor Vigilance Task (PVT). The AusEd driving simulator was used to objectively measure variation in lateral lane position, speed variation breaking time, and mean number of crashes. These tools were utilized at the start of a shift (20:15). At 03:45 and 04:30 participants completed the KSS and PVT, and then completed all 3 tasks at the completion of the shift (06:45). 

	Key Finding(s) 
	No significant performance improvement was observed at the end of either napping condition. A 30-minute nap was not enough to overcome the side effects of sleep loss and circadian interruptions on performance during an overnight shift without prior daytime sleep.  
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