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Abstract

Background and objective: The purpose of the present study was to evaluate the effects of a nap at work on the sleepiness of 
12-hour, night-shift (registered and assistant) nursing personnel.

Methods: Twelve nurses filled out daily logs, the Karolinska Sleepiness Scale (KS), and wore wrist actigraphs for two periods of four 
continuous days.

Results: Mean nap duration during the night shifts was 138.3 (SD+39.8) minutes. The mean sleepiness level assessed by the KS score 
was lower, 3.3 (SD±1.6), when the nap was taken during the first span (00:01 - 03:00h) of the night shift, compared with 6.6 (SD±1.0) 
when there was no nap. The mean sleepiness level assessed by the KS score was also lower, 3.6 (SD±0.9), when the nap was taken during 
the second span (03:01 - 06:00h) of the night shift, compared with 7.0 (SD±1.1) when there was no nap. Thus, napping either during 
the first or second part of the night shift reduces sleepiness of 12-hour, night-shift nursing personnel. Moreover, the mean duration of the 
first sleep episode after night work was longer in those who did not nap than in those who did.

Conclusions: The results of this study show that napping during the 12-hour, night-shift results in less sleepiness at work and less 
need for recovery sleep after work.
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INTRODUCTION

Shift and night work commonly causes sleepiness, fatigue, 
and mood disturbances and may initiate or aggravate existing 
cardiovascular and intestinal problems. These symptoms may lead 
to a decline in productivity, as well as mistakes and accidents in 

the workplace and other settings (1-3). Shiftwork schedules exert 
direct influence on the sleep-wake cycle and most other circadian 
rhythms (4). Transient or permanent alterations of the sleep-wake 
pattern caused by rotating shift work schedules or rapid transme-
ridian displacement across time zones are described in the diag-
nostic classification of sleep-wake cycle disturbances (5). When an 
individual works at night, the quality of the daytime sleep may be 
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compromised. Moreover, a considerable amount of time, as much 
as 20-22 hours, may elapse since the worker’s last sleep episode, 
resulting in an extended wake period and further contributing to 
sleepiness during the work shift (6,7). Sleepiness is described as 
the feeling of increased propensity to fall asleep; it is associated 
with delayed reaction time, impairment of psychomotor coordina-
tion, difficulty in understanding and assimilating information, and 
delayed decision-making (8,9). Night work may result in chronic 
sleep deprivation, and extended work hours, as required by 12-hour 
shifts, may result in sleepiness during the work shift (10-12).

Several strategies may be used to cope with the difficulties 
of maintaining alertness, reducing fatigue and retaining perfor-
mance during rotating shift and permanent night work (13). 
These include the exposure to environmental stimulants, like 
sound and bright light, caffeine consumption, and other pharma-
cological activating substances. Napping and programmed work 
pauses are other measures that are used to overcome the negative 
effects of night and rotating shiftwork (13,14). Since the 1960s, 
a number of reports have showed that napping can be an impor-
tant countermeasure against the sleepiness and fatigue caused by 
these work schedules (15-17). Two napping strategies are typically 
adopted by workers: (I) napping before the night shift, or so-called 
prophylactic napping (18,19), and (II) napping during the night 
shift, or so-called restorative napping (20-22). The importance of 
evaluating sleepiness in night workers is justified by the fact that 
sleepiness increases significantly throughout the night shift and 
may lead to lapses in wakefulness and undesired outcomes (23). 

PURPOSE OF THE STUDY

The purpose of the study was to analyze the self-perception 
of sleepiness of individual night-shift nursing personnel during 
work in relation to the practice and time of napping at work. 

METHODS

1. Informed consent
The investigation was approved by the Ethics Committee of 

the School of Public Health, University of Sao Paulo. A written 
invitation was sent to employees who had worked for a minimum 
of three months at the Federal University Hospital of Sao Paulo.

2. Study background
During the years of 2004 and 2005, all 996 of the nursing 

staff of the university hospital were invited to participate in a 
multifaceted study of the impact of night work on nursing per-
sonnel. A total of 696 (69.9%) of the staff expressed interest in 
participating. All were informed of the nature and details of the 
investigation, and informed consent was signed by each. The nurs-
ing staff answered a questionnaire to gather data pertaining to 
demographic variables (age, education, school certification/degree, 
work and shiftwork history, position title, family income, marital 
status and number of children), habits and life style (tobacco and 
alcohol consumption, consumption of other drugs and medica-

tions, participation in physical exercise), referred morbidity, job 
stress, exposure to violence at work and other job-related/work 
schedule and environmental stressing factors. These data are pre-
sented elsewhere (24). 

3. Characteristics of the study sample 
A subgroup of female nursing personnel workers who satis-

fied the rigid inclusion criteria described below, especially non-
use of prescription oral contraceptive medications, were further 
studied for the impact of night work on the circadian rhythm of 
melatonin plus the practice of napping during the night shift on 
sleepiness. Nurses who reported having a second job, experienc-
ing sleep disturbances, and/or taking medications (including oral 
contraceptive medications) that might interfere with the sleep–
wake cycle, sleep quality or the circadian rhythm of melatonin 
were excluded from participation. A total of 12 female workers (3 
registered nurses and 9 practical nurses/nurse assistants) satisfied 
all the inclusion criteria for this aspect of the study. All worked 
the 12-hour night shift, which always commenced at 19:00h 
and terminated at 07:00h, and which was always followed by a 
36-hour off-work period. In addition, once each month the night 
shift was followed by an 84-hour off period. The average age of 
the study sample was 35.7 (SD±9.3) years, and the average age 
when the nursing personnel started their working career was 18.2 
(SD±4.7) years. The average duration of time that they had been 
employed at the hospital was 5.3 (SD±4.7) years, and the average 
duration of time the participants had been working night shifts 
was 12.3 (SD±6.1) years.  

4. Study setting and data collection
The study was conducted at the Federal University Hospital of 

Sao Paulo. The hospital had an informal policy that allowed the 
nursing personnel to nap for as long three hours during the night 
shift, providing there was sufficient coverage of patient needs by 
coworkers. In general, all of the night-shift nursing staff had the 
opportunity to take naps. The workers were informally organized 
into two groups according to the time during the night shift when 
nap occurred, i.e., between 00:00 and 03:00h or between 03:01 and 
06:00h. Data collection was carried out in two periods, each of four 
consecutive days, between December 2004 and October 2005 (Fig-
ure 1). One of the study periods included one extra off day, which 
enabled the nurses to sleep three consecutive nights at home.

Day 1
Work

Day 2
Day off

Day 3
Work

Day 4
Day off

Day 1
Work

Day 2
Day off

Day 3
extra

Day off

Day 4
Day off

1st Period

2st Period

Figure 1. Data collection periods in relation to the work and off-time 

shift schedule.

5. Analysis of sleep episode duration
Two instruments were concomitantly utilized to evaluate the 

timing and duration of sleep episodes: wrist actigraphy and daily 
activity/sleep logs. 
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The nurses completed sleep logs for two periods of four con-
secutive days each, as shown in Figure 1, registering activity, sleep 
times and ratings of sleep quality using 10-cm visual analog scales, 
VAS (10 for best and zero for worst sleep quality). The daily logs 
were reviewed by one of the investigators every working night in 
order to minimize errors, especially in the recording of sleep and 
wake times. 

All participants also wore a wrist activity monitor, an actigraph 
(Ambulatory Monitoring, Inc, NY), on the non-dominant arm, 
with data sampled at 1 minute intervals.  Actigraph data were 
analyzed by the ActionW2® version 2.3.01 (25) software in order 
to determine sleep episodes and wake-time. By applying the Cole-
Kripke algorithm (26) to the 1 minute interval actigraph data, it 
was possible to determine quite precisely every sleep/wake episode, 
and to quantify its duration, both on work and off-work days. 

However, since the accuracy of actigraphic estimates of sleep 
may be compromised by bouts of quiet wakefulness, the algorithm 
was applied in accordance with the self-recorded timing of sleep 
onsets and sleep offsets (from the sleep logs). In cases of actigraph 
failure, only data from the sleep logs were used.

For the purpose of analysis of the timing of naps at work, the 
24-hour period of each study day was divided into eight 3-hour 
sub-spans. If a nap was initiated during one 3-hour period and 
extended into the next, the nap was assigned to the 3-hour inter-
val defined by the time at which the nap started.  

Finally, the perception of the sleepiness was self-evaluated once 
every 3 hours while the subject was awake using the 9-point Karo-
linska Sleepiness Scale (KSS), which has been widely applied in 
previous investigations by shiftwork researchers (27-28). A higher 
KSS score indicates greater sleepiness (23). The KSS sleepiness 
levels at work were classified according to the following catego-
ries: (I) with the nap episode occurring during the first part of the 
night shift, (II) with the nap episode occurring during the second 
part of the night shift and (II) in the absence of a nap episode dur-
ing the entire 12-hour night shift. 

6. Statistical analysis of sleep episodes and reported sleepiness levels 
Descriptive statistics were applied to obtain the average values and 

standard deviations related to the duration of sleep episodes and the 
KSS sleepiness scores.  Wilcoxon’s non-parametric tests (dependent 
samples), Mann-Whitney’s non-parametric tests (independent sam-
ples) and Kruskal-Wallis’s tests (29) were used to compare means.

RESULTS

1. Descriptive analysis of night sleep prior to the night work shift 
Table 1 shows the averages and standard deviations of the dura-

tion of the nocturnal sleep span prior to the subjects’ night shift. 
The sleep duration was obtained from the Cole-Kripke algorithm 
after confirming sleep onsets and offsets from the sleep logs. No 
statistically significant differences were found between the subjects 
in the average duration of sleep (p=0.606). None of the studied 
workers napped during the day just prior to the night shift. 
Table 1: Sleep duration (mean ± SD) in minutes of night sleep before night 
work of the studied subjects.

Subject # of Sleeps  Sleep Duration

 Mean  SD

1 4   547.5 61.8

2 4   498.7 95.9

3 3   531.0 39.5

4 3   548.3 63.9

5 3   671.3 220.4

6 3   570.0 0.0

7 3   604.7 114.9

8 3   600.3 220.3

9 3   580.7 46.7

10 3   533.7 58.9

11 3   481.0 35.7

12 3   468.3 101.3
NOTE: This table includes the average of nocturnal sleep episodes taken 

at home when the nurse had to work only on the following night. This 

is the reason for different numbers of sleep episodes for each person.

2. Duration of nap episodes at work
During data collection, 37 night-shift nap episodes were 

detected in 10 of the subjects. The Cole-Kripke algorithm was 
used to estimate nap duration after verifying the sleep onsets and 
offsets recorded by the subject on the sleep log.  

Table 2 shows the distribution of the 12 subjects’ nap durations. 
The average duration of the nap episodes was 138.3 (SD±39.8) 
minutes. Two of the nurses did not take any naps during the study. 
It is important to point out that the average was obtained by divid-
ing the duration of all nap episodes by the number of naps. The 
overall average duration of each nap taken during the first part of 
the night span, between 00:00 – 03:00h, was 144.7 (SD±30.4) 
minutes, and the average duration of the naps taken during the 
second part of the night shift span was 115.9 (SD±37.8) minutes. 
No statistically significant difference was detected in nap duration 
with respect to the time when it was taken, i.e., during the first 
versus second part of the night shift (p=0.260), and no statisti-
cally significant difference was detected in the referred quality of 
the nap (recorded by 10-cm VAS) when taken early versus late in 
the night shift (p=0.658).

Table 2:  Mean and range of the duration (minutes) of naps according 

to their timing during the night shift (Span 1: 01:00 - 03:59h; Span 2: 

04:00-06:59h). (n=12)

Subject
1st span 2nd span

# of naps Mean # of naps Mean

1 0 - 4 180

2 0 - 0 0

3 2 144.5 2 136.5

4 4 137.7 0 0

5 0 - 0 0

6 3 95.0 1 90

7 2 197.0 2 112.0

8 0 - 2 56.5

9 2 155.0 2 135

10 2 151.5 2 128.5

11 4 132.7 0 0

12 0 - 3 89.0
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NOTE: The two first periods making part of the night 12-hour work 

period (19:00 to 21:59h and 22:00 to 01:00h) were not taken into consid-

eration, since naps were not taken during these periods. For the 01:00 to 

03:59h period, naps started between 00:00 to 03:00h were considered; 

for the period ranging from 04:00 to 06:59h, the naps started between 

03:01 and 05:59h were considered. Even in case of overlapping it was 

considered the starting point of the nap.

3. Effect of napping during the night shift on the level of sleepiness 
Figure 2 shows the means, standard deviations and statisti-

cally significant differences in the level of sleepiness for the work-
ers when they did or did not nap, either during the first or second 
span of the night shift. Statistically significant differences were 
found for both nap conditions (p<0.001), showing that workers 
who took naps during the night shift, no matter when, were less 
sleepy than those who did not nap.  

Figure 2: Overall sleepiness levels (mean ± standard deviation) during 

work of 12-hour night shift nursing personnel assessed by the Karo-

linska Sleepiness Scale (KSS) as function or whether or not a nap was 

taken (n=12).

NOTE: The two first periods making part of the night 12-hour work 

period (19:00 to 21:59h and 22:00 to 01:00h) were not taken into consid-

eration, since naps were not taken during these periods. For the 01:00 to 

03:59h period, naps started between 00:00 to 03:00h were considered; 

for the period ranging from 04:00 to 06:59h, the naps started between 

03:01 and 05:59h were considered. Even in case of overlapping it was 

considered the starting point of the nap.

4. Effect of napping behavior during night work on home 
sleep duration following the 12-hour night shift

Figure 3 shows the means, standard deviations and statistically 
significant differences in the duration of the first home sleep fol-
lowing work, as a function of whether a nap was taken during the 
night shift. For this analysis, the Cole-Kripke algorithm was also 
used to estimate nap duration after verifying the sleep onsets and 
offsets recorded by the subject in the sleep log. The sleep duration 
following non-napping night shifts was approximately 90 min-
utes longer than following napping shifts (p=0.034). However, no 
statistically significant differences were found between the sleep 
onset (p=0.499) and perceived quality of sleep episodes (p=0.560) 
at home when the nursing personnel did and did not take a nap 
during the preceding night shift.

Figure 3: Duration (mean ± standard deviation) in minutes of the first sleep 

episode (FSE) after night work as a function of napping behavior (n=12)

Note: It was considered 21 sleep episodes from all non-nappers and 37 

episodes from all nappers. 

DISCUSSION

The introduction of a sleep period, as a nap, during night work 
shifts has not been well accepted by institutions (8,30).  However, 
some authors (8,31) suggest that napping during the night work 
shift is an effective means of reducing the effects of sleepiness gen-
erated by overnight work. This proposition is consistent with the 
results of the present and other studies (22). Workers who napped 
during the night shift showed a lower level of sleepiness at the end 
of the work period. Thus, those nursing personnel who worked a 
12-hour night shift followed by a 36-hour off-work period showed 
a significantly higher level of alertness if they took a nap during 
their work period compared with those who did not take a nap 
during night work. The result was most likely due to the nappers’ 
experience of a shorter duration of continuous awake time by the 
end of the work shift (32).

Although at the study hospital a 36-hour off-work period 
between two consecutive shifts is incorporated into the work 
schedule, many nurses use their free time to accomplish personal 
tasks and, due to the low remuneration in Brazil and other devel-
oping countries, frequently work a second job (24,32,33). Only 
workers who had a single job were allowed to participate in the 
present study. Since the night shift covers 12 hours and is fol-
lowed by a 36-hour off-work period, the workers are able to sleep 
at home at night on the days before and after their work shift, so 
that the amount of the rest-time between successive night shifts is 
sufficient for recovery.

Napping during the night shift resulted in a reduction of con-
tinuous wake time at the end of the 12-hour work period. It also 
results in the reduction in the duration of daytime sleep, widely 
known to be of poorer quality than nocturnal sleep (8). This was 
found to be the case for the workers who participated in the pres-
ent study. Napping during the night shift makes it possible for 
workers to better perform activities, particularly household and 
family ones (8), during their off-work daytime, since they are 
likely to feel alert and not require recovery sleep.

The sleep problems of night and shift workers are not simply 
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limited to allocating a sleep period during the night shift. The 
results of several studies point to two factors that require consid-
eration: the moment when the sleep episode takes place and the 
duration of the sleep episode. Moreover, the findings of relevant 
publications (34-35) remind us that the first activities that are per-
formed after a nap should be simple and carefully accomplished, 
as the worker may be suffering the effects of sleep inertia. Smith-
Coggins et al. (36) calls attention to the consequences of sleep 
inertia on worker performance; a reduction in performance can be 
observed during the first 15 minutes subsequent to napping. In 
this regard, Sallinen et al. (37) concluded naps should last no more 
than one hour to minimize the risk of sleep inertia.

The present study shows that a nap, whether taken during 
the first (between 00:00 and 03:00h) or second (between 03:01 
and 06:00h) part of the night shift was effective in reducing the 
perceived level of sleepiness. On the other hand, another study 
(20), also involving workers subjected to 12-hour night shifts, did 
not observe an improvement in job performance when the nap 
was taken during the second part of the night duty. Instead, an 
improvement in job performance was observed only when the 
workers napped during the first part of the night shift.

Takeyama et al. (38) point out that, although the quality 
of naps taken during the final half of the night shift was better 
than when taken during the first part of the night shift, nap-
ping itself caused a reduction in performance, which, according 
to the authors, may have been caused by sleep inertia, thereby 
increasing the risk of both incidents and accidents. In the pres-
ent study, which admittedly involved a relatively small number of 
young female workers, no statistically significant differences were 
observed in the perceived quality of the naps (by the 10-cm VAS) 
taken during the first versus the second span of the 12-hour night 
shift. Thus, in the present study, napping during the night shifts 
was found to be an effective way of maintaining alertness during 
night work. However, additional studies are required, as the pos-
sible consequences of sleep inertia were not assessed.

Folkard et al. (3) state that the discrepancies in results that 
relate sleepiness to the risk of accidents remain to be explained. 
We suggest that the nature of the relationship between these 
variables is not fully understood, and/or perhaps the important 
physiologic variables that may be related to the risk of accidents 
and adverse incidents may not have yet been identified. In order 
to relate sleepiness to the risk of accidents, it has been suggested 
(30) that certain criteria be incorporated into the design of future 
studies, including: (a) research covering a broad scope, (b) action-
oriented risk assessment, (c) methods adjusted to the reality of 
the place where research is conducted, (d) involvement of worker 
participation and (e) evaluation of the results of interventions. It 
should be noted that there is individual variability of the toler-
ance to shift work (2). Collective interventions, such as nap-taking 
during 12-hour night shifts, have been shown to be effective in 
reducing the level of sleepiness during work (39). However, sleep 
patterns of individuals depend on social and biological charac-
teristics, preventing generalizations regarding the needs of shift 
workers for rest.

The present study was conducted under certain limitations. 
For example, the limited number of participants and the study’s 

cross-sectional design did not allow for within-subject statistical 
comparisons in the different situations, i.e., evaluation of sleepiness 
levels when allowed or not allowed to nap during the night shift. 
Moreover, the nurses were not randomized to conditions of nap-
ping or not napping during the 1st span vs. 2nd span of the night 
shift. Thus, since not all nurses contributed data in all conditions, 
the data are representative only of a group phenomenon and could 
therefore be biased. The sample size of our study was limited due 
to the fact we wished to simultaneously investigate the effects 
of nap behavior during the night shift on sleepiness at work and 
sleep on off days, as well the circadian melatonin rhythm, which is 
the subject of a separate publication. Study of the latter required 
that nursing personnel be non-smokers, non-alcohol consumers 
and non-oral contraceptive users, which greatly restricted the sub-
ject pool. Thus, further investigation using a prospective design 
and involving large numbers of subjects is mandated to provide 
better insight into the science of napping, especially in the case of 
night working female personnel. Quoting the words of Anthony 
and Anthony (40), we wish “to bring science of napping to the 
workers and the workplace, so that employees and employers can 
act on this knowledge and change worker napping behavior and 
employer napping policies”.
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