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Abstract: The aim of this field study is to describe night shift resting and napping strategies and 
to examine their beneficial effects on sleepiness and quality of work. The study was carried out 
with 16 nurses working in an intensive care unit. Data collected during 20 night shifts were related 
to job demands (systematic observations), to the duration and timing of rests and naps taken by 
nurses (systematic observations, sleep diaries), to sleepiness (Karolinska Sleepiness Scale), and to 
quality of work scores (visual analog scale). The results showed that the number of rests and naps 
depended on the job demands. Resting and napping lowered the levels of sleepiness at the end of the 
shift. There was no direct relationship between sleepiness and the quality of work score. Discussions 
about the choice of indicators for the quality of work are necessary. Suggestions for implementing 
regulations for prescribed napping during night shifts are presented.
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The beneficial effects of napping during night shifts 
on various psychological and physiological measures 
have been demonstrated both in laboratory based studies 
and field studies. Field studies have shown that naps ef-
fectively decrease sleepiness measured subjectively (SSS) 
or objectively (EEG) and by using self-reported levels1, 2), 
and also help to maintain performance on a vigilance 
task in terms of response times3). Napping at work can 
also improve some mood dimensions4) and the quality 
and ease of work at night1). A recent review5) concluded 
that night shift napping led to decreased sleepiness and 

improved sleep related performance. In particular, the 
results of workplace napping studies have demonstrated 
these benefits mainly toward the end of the shift when the 
risk of errors is higher1, 4). Moreover, Smith-Coggins et 
al.5) showed that napping could improve performance in 
a simulated care task (intravenous catheter insertion) for 
healthcare professionals.

Nevertheless, napping is not always allowed in field 
situations and only resting is possible. The majority of 
studies suggesting that regular rests are an effective means 
of managing and maintaining performance have only as-
sessed driving behavior and flight simulations during day 
shifts6). Rests must be understood as quiet times, different 
from eating or talking to co-workers or an experimenter. 
These studies underline the importance of autonomy and 
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flexibility in the timing of within shift breaks, and also 
emphasize their effectiveness. Although many researchers 
recommend breaks to increase reliability (Eilers & Nach-
reiner, 1990, in Tucker, 20036)), few studies have found 
that resting during night shifts has a significant positive 
impact on performance. Given the relative lack of studies 
in this area, it is necessary to be careful when determining 
the respective effects of napping and resting. However, 
according to Åkerstedt & Landström7), rests can have a 
similar recuperating value to that of naps and can increase 
alertness at work. In line with Tucker6), we suggest that 
napping during a night shift will have a greater restorative 
effect on alertness than resting.

Post-nap and post-rest effects on job outcomes are 
not easy to assess, first because the number of errors, 
incidents, or accidents at work is low, and second because 
workers develop strategies to cope with variations in 
alertness and to accomplish tasks efficiently8). Thus, when 
evaluating job performance or work quality, one must find 
indicators other than the traditional ones to better represent 
the work actually accomplished. In order to assess hospital 
workers’ performance and work quality, it is necessary to 
understand that hospital performance is a multidimension-
al construct9), defined by the WHO as the achievement of 
objectives set in terms of services provided and their cost. 
Performance can be measured in terms of work quality as 
it is perceived by the different individuals concerned (pa-
tients, healthcare personnel, and financial and administra-
tive staff) in relation to their expectations. The quality of 
night work, as defined above, can be considered from the 
standpoint of the health workers themselves, by attempting 
to determine their feelings about having finished their job 
on time and having done good work10).

In the present study, we tested the following hypoth-
eses. First, the possibility of resting and napping at work, 
when there are no official scheduled periods for doing so, 
depends significantly on the job demands. Second, such 
rests and naps significantly reduce sleepiness at the end 
of a shift, with napping significantly more effective than 
resting. Third, rests and naps have some beneficial effects 
on self-evaluated healthcare work done by nurses, with 
napping having a significantly greater effect.

The study was carried out in an intensive care unit of 
a hospital cardiology ward with a total capacity of 20 
patients. The staff of 16 nurses was composed of two al-
ternating fixed night work teams consisting of five nurses 
each. The night shift hours were 8:45 p.m. to 6:45 a.m. 
The nursing staff had to administer health care and pre-
scribed drugs to patients five times during the shift: 10 p.m., 

midnight, 2 a.m., 4 a.m., and 6 a.m. All sixteen nurses, 
who were between the ages of 22 and 52, volunteered to 
participate in the study. They had 6 months to 30 yr of 
experience in this care unit and 6 months to 10 yr on the 
night shift. Informed consent was obtained from each 
participant in the study.

The nursing staff had the opportunity to take rests and/
or naps during two periods: first between the 2 a.m. and 
the 4 a.m. care periods and then between the 4 a.m. and the 
6 a.m. care periods. For easier understanding, we refer to 
these two break opportunities during the night shift as the 
“3 a.m. break” and the “5 a.m. break”. Nevertheless, these 
schedules are flexible because break opportunities run 
from the end of the previous care episode to the beginning 
of the next care episode. In reality, the time and duration 
of break opportunities depend on the unit’s workload and 
differ each day. The administration of this hospital allows 
nurses to rest or nap during these breaks, even though they 
do not have a specific room (or suitable beds). Rests and 
naps are taken in the storage room, in reclining armchairs 
with the lights off. However, instruments that monitor the 
patients and give information to nurses for performing 
their tasks are located in the room and generate a constant 
level of noise.

Data were collected during 20 night shifts. Five nursing 
positions to which sixteen nurses were assigned were stud-
ied (all volunteers). The number of night shifts per nurse 
ranged from 1 to 11. Therefore, 20 night shifts for 5 nurs-
ing positions resulted in 100 potential night observations 
and 200 potential break opportunities. Two observations 
(including 4 break opportunities) were excluded from the 
analysis because of one nurse’s departure on one night due 
to operational and staffing demands. Ultimately, the data 
collected concerned 196 break opportunities. The pres-
ence of a researcher was necessary to collect data during 
these night shifts. The duration and timing of the breaks 
taken by the nursing staff were identified by systematic 
observations recorded by the researcher and by means of 
sleep diaries. Breaks taken by nurses and recorded by the 
researcher’s observations were labeled as “rest” or “nap”, 
according to whether or not the nurse declared having 
slept (time and duration) in her sleep diary.

Sleepiness ratings were obtained six times during the 
shift (0:30, 3:00, 4:00, 5:00, 6:00, and 6:45) using the 
Karolinska Sleepiness Scale or KSS, which ranges from 
1 (very alert) to 9 (very sleepy, fighting sleep, an effort to 
stay awake). An earlier KSS rating (20:45) was used as the 
reference state. Other KSS times were determined before 
the “lunch” break (0:30), before and after each break op-
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portunity (3:00 and 4:00 for the 3 a.m. break, and 5:00 and 
6:00 for the 5 a.m. break) and at the end of the shift (6:45). 
Systematic observation of the work performed during 
the shift made it possible to gather information about job 
demands (hectic versus calm nights). A night was defined 
as calm if there were no heart failures, respiratory arrests, 
cardiac instabilities, or deaths that required attention by 
more than one team member for several minutes. Other-
wise, the night was defined as hectic. Among the 20 night 
shifts observed, 9 were labeled calm and 11 were labeled 
hectic. At the end of each night shift, all the members of 
the nursing staff did a self-evaluation of the quality of 
their work by answering the question “Do you have the 
feeling that you did your work well?” on a visual analog 
scale (VAS) ranging from 1 (no) to 10 (yes). The protocol 
of this ergonomic study was approved by the hospital 
administration and by the executive management of the 
cardiology service’s intensive care unit.

Mixed linear models were used to analyze the sleepiness 
data11). Mixed models are more powerful than traditional 
multivariate tests because they minimize the consequences 
of missing data due to attrition. They enabled us to include 
participants who did not answer the KSS regularly during 
the night, and to take into account the repeated aspect of 
the night shifts (for example, the same nurse could be 
present on nights 1 and 12). This limited data waste and 
substantially increased the power of the analyses. The 
first set of analyses examined the effect of napping on the 
level of sleepiness throughout the night, after adjusting for 
sleepiness at the beginning of the shift and job demands. 
The interaction between the rest factor and the time of 
night was included in the model to detect a difference in 
sleepiness levels between the types of resting. The mea-
sures that were repeated during the night, and on different 
nights during the study, were included in the model as two 
random hierarchical effects, in order to take into account 
the correlation between these measures. One random ef-
fect was added for the night (several measures during the 
same night) and one random effect for the individual (sev-
eral nights for the same individual). Data analyses were 
conducted using Stata statistical software (Version 11.2, 
StataCorp, College Station, TX, USA).

Table 1 details the distribution of each kind of break. We 
recorded 83 no rests, 81 rests and 32 naps in the 196 break 
opportunities. Napping was less frequent after the 2 a.m. 
care episode, corresponding to the 3 a.m. break (9.18%) 
than after the 4 a.m. care episode, corresponding to the 
5 a.m. break (23.47%) (p<0.001, McNemar’s test). Naps 
taken during the 3 a.m. break began on average at 3:03 and 

lasted 59 min (min=34 min; max=85 min; SD=16.0 min). 
Naps taken during the 5 a.m. break began on average 
at 4:34 and lasted 49 min (min=10 min; max=88 min; 
SD=21.7 min). Rests were taken in one or more episodes 
during both break opportunities. Most of them were taken 
in one episode (36.7% at 3 a.m. and 44.9% at 5 a.m.) or 
two episodes (8.2% at 3 a.m. and 18.4% at 5 a.m.) while 
they were less frequent in the other conditions (1% at 3 a.m. 
and 2% at 5 a.m. in 3 episodes, and 0% at 3 a.m. and 
4.1% at 5 a.m. in 4 episodes). In the two-, three- or four-
episode conditions, all rests were interrupted because of a 
care demand (care monitor alarms, sustained supervision 
of a patient causing concern, heart failure, etc.). The mean 
start time of one-episode rests during the 3 a.m. break was 
3:06, with a mean duration of 35.4 min (SD=25.05 min), 
while the mean start time during the 5 a.m. break was 
04:28, with a mean duration of 48.4 min (SD=21.60 min). 
The mean start time of two-episode rests during the 
3 a.m. break was 2:48, with a mean duration of 23.0 min 
(SD=13.80 min). Rests were interrupted on average at 
around 03:20 and finished at around 03:50 just before the 
4:00 care episode. Two-episode rests took place during the 
5 a.m. break at roughly the same period as the one-episode 
rests (between 04:30 and 05:25) with an interruption oc-
curring sometime between 4:45 and 5:00.

In addition, among the 16 nurses who participated in the 
field study, half (8) took rests and naps; 6 nurses took only 
rests and 2 nurses did not take any rests or naps.

Naps and rests were more likely to be taken during calm 
night shifts than during hectic ones (p=0.001) (Fig. 1). On 
calm nights, rests were taken during 52% of the breaks 
and naps were taken during 39%. In contrast, on hectic 
nights, rests were taken in only 41% of the breaks while 
naps were taken in only 17%.

Subjective assessments of sleepiness during the night 
shift evolved in accordance with the rests/naps taken (no 
rests, rests, or naps) (Table 2). In the multivariate model, 
the sleepiness level evolved differently throughout the 
night depending on the type of rest taken, as shown by the 

Table 1.   Rests and naps taken at 3 a.m. and at 5 a.m.: num-
ber (N) and percentage (N) of episodes per break

3 a.m. break 5 a.m. break Total

N % N % N %

No rest 53 54.08 30 30.61 83 42.34
Rest 36 36.73 45 45.92 81 41.32
Nap 9 9.18 23 23.47 32 16.32
Total 98 100 98 100 196 100
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interaction between the type of rest and the time (p<0.001). 
This model also included sleepiness at the beginning of 
the shift (p=0.007) and the type of night (p=NS) as covari-
ates. Evaluation of sleepiness at 8:45 was thus not possible 
with this model as it was used as an adjustment variable. 
Our results showed that first, nurses who took a nap during 
the night shift had a higher sleepiness level at 4:00, 5:00 
and 6:00 compared to nurses who did not nap. At the end 
of the night shift, this tendency was reversed: the levels of 
sleepiness at 6:45 were statistically lower in the nap condi-
tion than in the no rest condition. Second, nurses who took 

a rest had a higher sleepiness level at 4:00; 5:00 and 6:00 
compared to nurses who did not rest. No significant effect 
of resting was observed at 6:45. Third, nurses who took 
naps had a higher sleepiness level at 4:00 and 6:00 than 
nurses who only rested.

The feeling of having done good work at the end of the 
night shift was positive, regardless of whether the nurses 
rested (no rests, rests, naps). Among the responses, 7% 
fell between 7 and 9 (on a scale going from 0 to 10) and 
all were above 4. There was no significant relationship 
between resting or napping and self-evaluated quality of 
work (p=0.10).

Conducted in a real work situation, this field study 
showed that opportunities to rest during night shifts were 
taken by workers. In France, napping is allowed but not 
formally scheduled. And in most field study settings, 
sleeping during work is forbidden. However, night work-
ers are accustomed to getting some “unofficial” sleep 
whenever the demands of the job permit. In most of these 
cases, the setting is not suitable for sleeping but resting is 
possible. Nevertheless, this coping strategy depends on the 
job demands and the night worker’s level of sleepiness. 
In our study, nurses took more naps and rests during calm 
night shifts than during hectic ones. Moreover, there was a 
relationship between sleepiness during the shift and taking 
a nap during the night: nurses who took a nap had a higher 

Table 2.   Marginal means of sleepiness according to time (0:30, 3:00, 4:00, 5:00, 6:00, 6:45) and type of 
rest (no rest, rest, nap) obtained from linear mixed model of regression of sleepiness during the night 
according to type of rest, type of night and sleepiness at the beginning of shift (8:45 p.m.)

Time

Marginal means 
[95%CI]

Comparisons between 2 categories at each time  
(p values)

No rest  
(1)

Rest  
(2)

Nap  
(3)

(1) vs. (2) (1) vs. (3) (2) vs. (3)

0:30
2.18 2.51 2.61

0.33 0.27 0.77
[1.58 ; 2.79] [2.01 ; 3.01] [1.99 ; 3.24]

3:00
3.29 3.60 3.65

0.36 0.36 0.88
[2.69 ; 3.90] [3.10 ; 4.10] [3.03 ; 4.27]

4:00
3.55 4.24 5.00

0.04* 0.0003*** 0.03*
[2.93 ; 4.17] [3.75 ; 4.74] [4.38 ; 5.62]

5:00
3.60 4.33 4.84

0.04* 0.002** 0.14
[2.98 ; 4.23] [3.84 ; 4.83] [4.22 ; 5.47]

6:00
3.38 4.40 5.23

0.004** <0.001*** 0.02*
[2.74 ; 4.02] [3.90 ; 4.90] [4.61 ; 5.85]

6:45
4.29 3.67 3.42

0.06 0.03* 0.48
[3.69 ; 4.90] [3.17 ; 4.16] [2.80 ; 4.04]

*p<0.05, **p<0.01, ***p<0.001
No evaluation for sleepiness at 8:45 because this measurement was included as a covariate in the multivariate 
model.

Fig. 1.   Percentage of no rests, rests, and naps, by job demands 
(calm or hectic night) (overall test p=0.001).
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sleepiness score at 5:00, e.g. before the 5 a.m. break, com-
pared to nurses who did not nap.

The same result was observed in the rest condition. 
Napping and resting, like earlier or later scheduling of 
tasks during night shifts or the informal redistribution of 
tasks among team members as described in ergonomic 
studies12), can be seen as a tool for regulating work activ-
ity with the goal of enabling workers to be less sleepy and 
more effective during night work. These individual and 
collective dispositions are made possible by task flexibility 
and pace control by the individual worker6). It would be 
interesting to observe each nurse in the situations of the 
two job demands: calm night versus hectic night, but it 
was impossible in the time available for this field study.

Although the mixed linear models used to analyze the 
sleepiness data take into account individual variability, it 
was not possible within the current study design to take 
into account individual differences in the need for rest. For 
instance, in this field study, (the 2) nurses who did not take 
any rest or naps both worked during 2 hectic nights. How-
ever, it is not known whether these 2 nurses ever took any 
rest or naps, or if the main reason for not taking rest was 
the condition (hectic night) during the observed nights.

The originality of the present study lies in our compari-
son of resting and napping among shift workers, which has 
rarely been done in earlier studies on this topic4, 6). This 
study confirms the beneficial effects of napping during 
night shifts: taking a nap around 5 a.m. reduces sleepiness 
at the end of the night shift. On the other hand, the study 
did not demonstrate any positive effects of resting on 
sleepiness at the end of the night shift. It would be worth-
while to carry out more studies in work situations that give 
the possibility of using objective measures (for example, 
EEG and actigraphy) to show the difference between rest-
ing and napping. Proving the beneficial effects of naps and 
resting on work quality is a major argument in favor of in-
troducing napping when organizing night shifts. However, 
according to the few studies on the subject, evaluating 
job outcomes in terms of performance and/or quality is 
a highly complex process5). In our study, the decline in 
sleepiness during the night shift after the nurses took naps 
did not systematically correspond to a significant increase 
in the feeling of having done a good job. We hypothesize 
that this subjective, qualitative measure of job outcome is 
not the most appropriate indicator. Future research should 
attempt to find relevant indicators of the positive impact 
of napping on work quality measures. The first step would 
be to find another subjective, qualitative measure that is 
closer to job performance or work quality, one that better 

represents the work actually carried out in a hospital. For 
example, observations from field research have shown 
that self-evaluation of individual healthcare and relation-
ships with patients can be used to characterize conditions 
in hospital settings and could help to define indicators 
of nurses’ job performance. The second step would be to 
develop objective, quantifiable measures of work, such as 
the time spent collecting patients’ physiological data at the 
end of the shift, checking documents, or integrating and 
memorizing data at the same time, all of which are indica-
tors shown to increase with sleepiness according to other 
field studies13).

From an operational point of view, planned resting and 
napping may not necessarily be feasible in all work situ-
ations, and therefore require an ergonomic analysis of the 
work14). Several conditions must be fulfilled. First, the 
workload has to allow workers to leave their workstation, 
and the skills of the night team must be shared to enable 
relaying between workers. Second, each member of the 
night staff must have shared knowledge of the work of 
co-workers in order to replace them. Third, a soundproof 
room that includes a bed for each worker must be reserved 
for resting and napping. Fourth, planned rests or naps 
must be prescribed and not just allowed15). Finally, pro-
gramming and coordinating nap periods could reduce the 
potential negative side effects of napping, namely sleep in-
ertia (i.e., the temporary degradation of performance in the 
immediate aftermath of sleep16)), on reliability. This could 
lead to a better formal organization for night shift teams 
and would allow workers to rest or sleep while making 
sure that co-workers stay awake and take over.
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