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The impact of one night of sleep deprivation on moral
judgments
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Recent studies have shown the existence of a relationship between sleep and moral judgment. In this study,
we investigated whether one night of sleep deprivation affects the ability to judge the appropriateness of moral
dilemmas. Forty-eight students had to judge 30 moral dilemmas at test, after a night of home sleep, and another
30 dilemmas at retest, following one night of continuous wakefulness. The 60 dilemmas (20 moral impersonal,
20 moral personal, and 20 non-moral) were selected from Greene’s dilemmas. Both groups judged the appropri-
ateness of personal and impersonal dilemmas in the same way. A close to significant effect of sleep deprivation was
observed on the reaction times for impersonal moral dilemmas, to which the deprived subjects responded faster
(p = .05) than the control subjects. However, this was not the case for personal ones, for which no difference was
significant. This result shows a greater ease/speed in responding to the (impersonal) dilemmas, which induce low
emotional engagement after sleep deprivation, although the willingness to accept moral violations is not affected.
This suggests that one night of sleep loss selectively influences the response speed only for moral impersonal
dilemmas, probably due to disinhibition processes. The quality of moral judgment dilemmas does not seem to be
easily influenced by a single night of sleep deprivation, but only by a longer lack of sleep.
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The impact of sleep loss on cognitive brain function
has received increasing research interest over the past
decades. This is not surprising considering that sleep
restrictions are a common condition that afflicts many
people in modern life. However, sleep reduction and
total sleep loss or sleep deprivation differently affect
neurobehavioral measures (Jones & Harrison, 2001).
Sleep reduction refers to a situation in which a sub-
ject goes to sleep later than usual or wakes up earlier
than dictated by his physiological needs, while sleep
deprivation (SD) refers to the extreme case of sleep
reduction, in that the organism is continuously awake
for a prolonged period of time, as, for example, when
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one or more nights of sleep are skipped (Boonstra,
Stins, & Daffertshofer, 2007).

Sleep deprivation produces deficits in impor-
tant cognitive functions such as task switching
(Couyoumdjian et al., 2010) and decision-making
(Killgore, Balkin, & Wesensten, 2006), as well as
flexible thinking (Horne, 1988), inhibitory behavior
(Drummond, Paulus, & Tapert, 2006), evaluation of
emotional stimuli (Tempesta et al., 2010), and other
aspects of executive functioning (Nilsson et al., 2005).
Because these higher-order capacities are mediated by
the executive function systems of the prefrontal cor-
tex, it has been suggested that sleep deprivation may
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2 TEMPESTA ET AL.

be particularly disruptive to the normal functioning of
this complex integrative region of the brain (Durmer &
Dinges, 2005; Harrison & Horne, 2000).

Reduced prefrontal metabolic activity from normal
waking to sleep deprivation of progressively longer
duration (24–72 h) is indeed associated with corre-
sponding decrements in performance on tasks requir-
ing complex cognitive processing, suggesting a neu-
robiological basis for the executive function deficits
observed during sleep deprivation (Thomas, Sing,
& Belenky, 2003; Turner, Drummond, Salamat, &
Brown, 2007).

However, negative effects of one or two nights of
sleep deprivation on executive functions have not been
consistently found (e.g., Sagaspe, Sanchez-Ortuno,
& Charles, 2006; Venkatraman, Chuah, Huettel, &
Chee, 2007). For example, Tucker, Whintney, Belenky,
Hinson, and Van Dongen (2010) reported that sleep-
deprived subjects may show decreased performance on
executive function tasks in the absence of an executive
function deficit.

An important ability of the prefrontal cortex that
we often use in our daily life is the capacity to make
moral decisions. Patients with damage to the ventro-
medial prefrontal cortex are more willing than normal
subjects to judge personal moral violations as accept-
able behavior (Ciaramelli, Muccioli, Ladavas, & Di
Pellegrino, 2007; Koenigs et al., 2007). Accordingly,
fMRI studies in healthy individuals have observed
consistent activations of the orbitofrontal and ven-
tromedial prefrontal cortex in response to complex
moral judgments (Greene, Nystrom, Engell, Darley, &
Cohen 2004; Greene, Sommerville, Nystrom, Darley,
& Cohen, 2001; Moll, De Oliveira-Souza, Bramati, &
Grafman, 2002).

A moral dilemma is a situation where there is a con-
flict between two or more moral principles, because
obeying one principle inevitably leads to disobeying
another one. Greene et al. (2001) proposed two types
of moral dilemmas: personal and impersonal. A typi-
cal personal moral dilemma involves having to decide
whether or not to push a stranger off a footbridge in
front of an oncoming trolley in order to save five peo-
ple working on the main track (i.e., the footbridge
dilemma). In a similar situation, an impersonal moral
dilemma involves having to decide whether or not to
hit a switch that will turn the trolley to an alternate set
of tracks, where it will kill one person instead of five
(i.e., the trolley dilemma). In both types of dilemmas,
individuals are required to judge whether it is appropri-
ate to incur a moral violation (i.e., killing one person)
in order to maximize overall consequences (i.e., saving
five persons). However, whereas personal moral viola-
tions consist in (1) causing serious bodily harm (2) to

a human being (3) through one’s own agency, imper-
sonal moral violations do not satisfy at least one of
these criteria (as in the case of the trolley dilemma)
and, therefore, may induce a less intense emotional
experience in individuals (Greene et al., 2001).

fMRI studies showed that personal dilemmas pref-
erentially engage brain regions associated with emo-
tion, including the medial prefrontal cortex (MPFC)
and the amygdala (Greene et al., 2001, 2004), while
impersonal moral dilemmas elicit increased activity in
regions of the dorsolateral prefrontal cortex (DLPFC)
associated with cognitive control (Miller & Cohen,
2001).

Two recent experimental studies (Killgore,
Killgore, Li, Kamimori, & Balkin, 2007; Olsen,
Pallesen, & Eid, 2010) have reported that different
protocols of sleep deprivation or restriction nega-
tively affect executive control influencing a person’s
response to moral dilemmas. In particular Killgore
et al. (2007), using Greene’s dilemmas, have investi-
gated the effects of total sleep deprivation on moral
judgments. They found that 53 h of continuous wake-
fulness caused longer response latencies for moral
personal dilemmas, but not for moral impersonal
or non-moral dilemmas. More recently, it has been
observed that also long-term partial sleep deprivation
has a negative impact on the ability to make moral
justice judgments (Olsen et al., 2010).

In this study, we investigated whether also one sin-
gle night of sleep loss, a situation often experienced
in several working categories, may influence moral
judgment, evaluated by means of Greene’s dilemmas.

MATERIALS AND METHODS

Participants

Forty-eight university students participated in this
study (45 females, 3 males; mean age ± SD: 24.2
± 4.2 years; age range 20–36 years). They were
right-handed and reported drinking fewer than three
caffeinated beverages per day.

The subjects were selected if they did not have a
history of medical, neurological, or psychiatric disor-
ders, with either medication or drug intake, as assessed
by a clinical interview. Other inclusion criteria were
habitual sleep duration of 7–8 h per night, bedtime
hour between 2300 and 2400, no nap habit during the
day, and no smoking habit. Subjective measures of par-
ticipants’ usual sleep were collected by a 1-week sleep
log, comprising the experimental days.

Each subject was asked to maintain a regu-
lar sleep-wake cycle in the three days before the
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SLEEP DEPRIVATION AND MORAL JUDGMENT 3

experiment: Compliance was controlled by actigraphy
(AMI MicroMini Motionlogger Ambulatory Monitory
Inc., Ardsley, NY). Actigraphic mean sleep duration in
the whole sample was 422 ± 40 min. Informed consent
was obtained from all participants, and the study was
approved by the local ethics committee.

Stimuli and task

In the present study, we used 60 dilemmas published
by Greene et al. (2001), available online directly
from the journal Science website at: http://www.
sciencemag.org/content/suppl/2001/09/13/293.5537.
2105.DC1, and translated into Italian (and then back
translated for comparison with the original version).

The stimuli consisted of 60 practical dilemmas.
They had been classified into 40 “moral” dilemmas,
further divided into the moral impersonal (n = 20) and
moral personal categories, and 20 “non-moral” dilem-
mas. These 60 dilemmas were randomly divided into
two 30-item versions of the test (each version compris-
ing 10 non-moral, 10 moral-impersonal, and 10 moral-
personal). The two versions were administered in a
counterbalanced order (at test and retest sessions).
Each scenario consisted of a brief written description
of a fictitious dilemma. The participants were asked to
suggest whether the resolution of each dilemma was
appropriate or inappropriate.

Stimuli presentation and response recording were
managed by means of a customized software
(SuperLab 4.0 for Windows Cedrus Corporation, San
Pedro, CA).

Procedure

The 48 participants were randomly assigned to one
of two different groups (24 subjects in each group).
Half of the subjects were assigned to the sleep group
(mean age ± SD: 24.8 ± 5.4 years), tested before and
after one night of undisturbed nocturnal sleep at home.
The remaining 24 subjects, assigned to the deprivation
group (mean age ± SD: 23.6 ± 2.5 years), were tested
before and after one night of total sleep deprivation.

Actigraphic mean sleep duration during the three
days preceding the study was 419 ± 38 min in the sleep
group, and 425 ± 43 min in the deprivation group.
Mean wake-up time for control subjects (sleep group)
was 0750 ± 34 min (mean ± SD) on the first (test)
day of the experiment, and they were tested at 10 am.
According to the sleep diary, that night they went to
sleep at 2350 ± 46 min (mean ± SD), and they woke
up on the retest day at 0740 ± 24 min. The retest
session was again carried out at 1000.

Subjects in the deprivation group woke up at 0745
± 23 min on the first (test) day of the experiment;
they were tested and retested at the same time as
the control group. Therefore, the actual duration of
the continuous wakefulness for the deprivation group
was about 26 h. Subjects in the latter group remained
awake in the laboratory under the direct supervision
of two experimenters: they were allowed to briefly
walk around, listen to music, read, watch television,
or use a computer. Lying down, sleeping, and vigor-
ous physical activity were not permitted. Light snacks
were permitted, while caffeinated beverages, choco-
late, alcohol, and medications that can induce sleepi-
ness were not allowed during the deprivation protocol.
Time information was available to subjects, and the
laboratory was constantly illuminated by four neon
lamps.

Before each test session, a subjective evaluation
of the mood of all the participants was carried out
by means of a visual analog scale (VAS). The VAS
required subjects to self-evaluate their current status
with respect to the following dimensions: tiredness,
calmness, energy, tension, concentration, anger, and
sadness. Each subject was required to assess “how
do you feel right now?” with respect to the above
reported sensations by making a stroke with a pen on
a 100-mm-long line, between the extremes of “not at
all” and “very much.” In this case, the dependent vari-
able was the distance from the left end of the line (“not
at all”) and the subject’s mark.

The subjects were housed two at a time in the
laboratory, but they were tested individually in two dif-
ferent rooms. They were seated in front of a 15-inch
computer monitor, at a distance of 50 cm. Each
dilemma was presented in a series of two screens of
text: The first screen described the context and details
of the dilemma, while the second screen posed a ques-
tion about the appropriateness of an action that could
be performed to respond to the dilemma (e.g., is it
appropriate to save the five persons by pushing the
stranger to death?). Participants were permitted to read
the dilemmatic question and press the space bar to
advance to the next screen. After reading, the subjects
indicated appropriate or inappropriate by pressing one
of two computer keyboard keys labeled “Yes” or “No.”
Each screen was separated by a 1000-ms intertrial
interval. The computer program collected data on the
time required to read the scenario description screen,
the time to respond, and the actual response selection
made (i.e., “Yes” or “No”).

Data analyses

To assess our main hypothesis on the relation-
ship between sleep deprivation and moral judgments,
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4 TEMPESTA ET AL.

log-transformed median reaction times (RTs) were
submitted to a mixed-design factorial ANOVA with
Group (sleep vs. deprivation) as between factor, and
Session (test vs. retest), Response type (appropriate vs
inappropriate), and Dilemma (personal vs. control vs.
impersonal) as within factors. The arcsin-transformed
proportion of responses to moral dilemmas that each
subject judged as “appropriate” was submitted to a
mixed-model ANOVA with Group (sleep vs. depriva-
tion) as between factor, and Session (test vs. retest)
and Dilemma (personal vs. control vs. impersonal) as
within factors.

According to the aims of the current study, only
the interactions involving the Group factor, which are
crucial to test our hypothesis, will be discussed.

To control for mood changes due to the experimen-
tal manipulation, VAS scores for each subject for the
items sad, tense, irritable, and happy and calm (reverse
scored) were averaged together to obtain a negative
mood index (NMI) (range: 0–100), with higher scores
indicating a more negative mood. Similarly, an alert-
ness index (AI) (range: 0–100) was obtained by aver-
aging the scores for the items tired (reverse scored),
energetic, and concentrated. In this case, lower scores
indicate a lower level of alertness. The NMI and AI
scores were submitted to a mixed-model analysis of
variance (ANOVA) with Group (sleep vs. deprivation)
as between factor, and Session (test vs. retest) as within
factor.

For all the analyses, in case of significant effects,
Fisher LSD post hoc tests were carried out, and the
level of significance was always set at p < .05.

RESULTS

RTs

The complete ANOVA results on the RTs to moral
dilemmas are shown in Table 1. There were signifi-
cant main effects for Session, Dilemma, and Response
type (Table 1); the interactions Session × Dilemma
and Dilemma × Response type were also significant.
The crucial three-way interaction Group × Session ×
Dilemma was close to significance: F(2, 92) = 2.79,
p = .06 (Figure 1).

Post hoc comparisons of the interaction means
showed a generalized reduction of RTs from test to
retest in both groups, as indicated by the main effect
for the factor Session. However, at the test session,
the two groups did not show significantly different
performance to each type of dilemma. On the other
hand, at the retest session, the sleep-deprived subjects
responded faster to impersonal moral dilemmas than

the sleep group (p = .05). Moreover, at the retest
session, the deprivation group showed faster RTs to
impersonal moral dilemmas than to personal (p <

.001) and non-moral dilemmas (p < .0001). This was
mainly due to the fact that the sleep-deprived subjects
did not show the RT reduction from test to retest at the
control dilemmas (Figure 1).

A control analysis excluding the male subjects sub-
stantially replicated those reported above, including
the close to significance Group × Session × Dilemma
interaction (p = .056) and the faster response at
retest of the sleep-deprived group to impersonal moral
dilemmas compared to the sleep group (p = .02).

Moral judgment decisions

We analyzed whether sleep deprivation affects the
likelihood to judge moral decisions as “appropriate.”
ANOVA showed a significant main effect for Dilemma
(mean ± SD, personal: 0.41 ± 0.17; impersonal: 0.51
± 0.14; control: 0.66 ± 0.12; F(2, 92) = 33.38, p <

.0001). The interaction Session × Dilemma was also
significant, F(2, 92) = 4.59, p < .01, indicating that,
independently of sleep manipulation, at retest there
was a decrease of appropriate responses to personal
dilemmas (personal session 1: 0.45 ± 0.16; personal
session 2: 0.37 ± 0.26), an increase of appropriate
responses to non-moral dilemmas (control session 1:
0.62 ± 0.17; control session 2: 0.70 ± 0.15), and a
substantial stability of responses to impersonal moral
dilemmas (impersonal session 1: 0.49 ± 0.17; imper-
sonal session 2: 0.53 ± 0.17). However, the crucial
Group × Session × Dilemma interaction was not
significant: F(2, 92) = 0.76, p = .47.

Subjective mood and alertness
measures

ANOVA on negative mood index (NMI) scores
showed a significant main effect for Session, F(1, 44)
= 6.93, p = .01, while the effect of Group was not sig-
nificant, F(1, 44) = 2.58, p = .12. However, the Group
× Session interaction was close to significance (mean
± SD, sleep group: session 1 = 29.6 ± 13.7; session
2 = 31.1 ± 11.7; deprivation group: session 1 = 30.1
± 10.9; session 2 = 40.3 ± 12.2; F(1, 44) = 3.80;
p = .05). Post hoc comparisons indicated that after one
night of sleep-deprivation subjects report a more neg-
ative mood than the non-deprived subjects (p = .01),
while mood remains unchanged after a sleep night.

ANOVA on alertness index (AI) scores showed a
significant main effect for Session, F(1, 44) = 49.03;
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SLEEP DEPRIVATION AND MORAL JUDGMENT 5

TABLE 1
Results of mixed model ANOVA with Group (sleep vs. deprivation) as between factor, and

Session (test vs. retest), Response type (appropriate vs. inappropriate), and Dilemma
(personal vs. control vs. impersonal) as within factors, carried out on log-transformed mean

reaction times to moral dilemmas

Factor df F p

Group 1.45 0.01 .91
Session 1.45 16.43 .001
Dilemma 2.90 4.75 .01
Response type 1.45 12.52 .0009
Group × Session 1.45 0.006 .93
Group × Dilemma 2.90 1.26 .28
Session × Dilemma 2.90 3.58 .03
Group × Response type 1.45 0.00001 .99
Session × Response type 1.45 0.04 .83
Dilemma × Response type 2.90 5.01 .008
Group × Session × Dilemma 2.90 2.79 .06
Group × Session × Response type 1.45 0.33 .56
Group × Dilemma × Response type 2.90 0.17 .83
Session × Dilemma × Response type 2.90 4.21 .01
Group × Session × Dilemma × Response type 2.90 1.30 0.27

Figure 1. Reaction times (RTs) (ms) to personal, impersonal, and control (non-moral) dilemmas at test and retest sessions in the sleep-deprived
(deprivation) and rested (sleep) group. The black lines connecting the histograms indicate significant differences (see Results and Table 1 for
more details). There was a decrease of RTs from test to retest in both groups for each type of dilemma, except for control dilemmas in the
deprivation group. The only between-group difference concerned the impersonal dilemmas: After sleep loss, the deprivation group responded
faster than the sleep group.

p < .0001, and for Group, F(1, 44) = 49.03; p <

.0001. The crucial Group × Session interaction was
significant (mean ± SD, sleep group: session 1 = 66.0
± 17.1; session 2 = 61.7 ± 21.7; deprivation group:
session 1 = 54.4 ± 19.4; session 2 = 15.4 ± 10.9;
F(1, 44) = 32.14, p < .0001). Post hoc comparisons
showed that after one night of sleep deprivation, sub-
jects felt less activated than the non-deprived subjects
(p < .0001).

DISCUSSION

Given that the prefrontal cortex plays a prominent role
in the formation of moral decisions and is particularly

sensitive to sleep loss, we investigated the effects of
one night of sleep deprivation on moral judgments.
Our results point to an effect of sleep deprivation
on RTs in judging impersonal moral dilemmas. The
sleep-deprived group had faster RTs than the rested
group. The sleep-deprived subjects also reacted faster
to impersonal dilemmas than to personal and control
dilemmas. The decreased RTs to impersonal dilemmas
suggest that sleep deprivation may exert a form of dis-
inhibition, but only when moral judgments inducing
low emotional engagement are requested. The lack
of a similar RT decrease at the retest on non-moral
dilemmas could be related to the greater ambigu-
ity of the control dilemmas. Such vagueness could
lead to stronger efforts by the sleep-deprived subjects
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6 TEMPESTA ET AL.

to correctly interpret those dilemmas, leading to the
observed effects.

fMRI studies (Greene et al., 2004) showed that the
impersonal moral dilemmas, relative to personal ones,
elicited increased activity in regions of the dorsolat-
eral prefrontal cortex associated with working memory
(Cohen et al., 1997; Smith & Jonides, 1997) and cog-
nitive control (Miller & Cohen, 2001). Different parts
of the prefrontal cortex seems to be implicated in
response inhibition. For example, Drummond et al.
(2006) found a significant increase in false-positive
responses in a go/no-go task during sleep deprivation,
and hypothesized that this effect may be related to
impaired function of the right dorsolateral prefrontal
cortex, typically activated during sustained atten-
tion (e.g., Culham, Cavanagh, & Kanwisher, 2001;
Yamasaki, LaBar, & McCarthy, 2002). On the other
hand, others have reported that the left dorsolateral pre-
frontal cortex has a crucial role in the implementation
of control during Stroop test execution (MacDonald,
Cohen, Stenger, & Carter, 2000). In any case, it seems
that prolonged continuous wakefulness is particularly
disruptive to the normal inhibition function.

On the other hand, our results show that the
same disinhibition effect was not present for personal
dilemmas characterized by high emotional conflict.
Responding to these dilemmas typically engages the
brain regions associated with emotion, including the
medial prefrontal cortex, posterior cingulate cortex,
and amygdala (Greene et al., 2001, 2004). Indeed, our
subjects were not influenced by sleep debt when they
responded to personal dilemmas. Specifically, after
one night of total sleep deprivation, the participants
showed no significant difference, compared to con-
trol subjects, when they judged the appropriateness of
moral dilemmas. Hence, the ability to appropriately
judge in moral conflicts seems unaffected by moderate
sleep deprivation, while speed of response is affected
only if the moral judgment does not imply a personal
involvement.

These results are at odds with those from the
only two previous studies on the same issue, show-
ing that (long periods of) sleep loss influences moral
reasoning, making subjects more willing to judge
personal moral violations as acceptable behavior.
Specifically, Killgore et al. (2007) showed that two
nights (53.5 h) of continuous wakefulness selectively
affect the speed and quality of judgments in per-
sonal moral dilemma scenarios compared to other
types of dilemmas. In particular, they found longer
appropriate than inappropriate response latencies for
moral personal dilemmas, but not for moral imper-
sonal or non-moral dilemmas. Of note, in this study,
there was a prevalence of males (81%), although we

do not know how females were distributed between
groups. Moreover, and importantly, all the partici-
pants were US active-duty military personnel, while
in our study the sample comprised Italian university
students. We cannot exclude that the different sam-
ple composition may have influenced the outcomes.
The only other study on moral reasoning, carried
out in a sample of Norwegian military officers (8%
women), also showed that five consecutive days of par-
tial sleep deprivation have a negative impact on the
activation of moral justice schemas and consequently
on the ability to make moral justice judgments (Olsen
et al., 2010). In this case, the use of a different task
(the Defining Issues Test) makes any comparison even
more difficult.

Gender and cultural differences, sample composi-
tion (military personnel vs. students), and the large
disparity in the severity of sleep deprivation may
well explain the different findings between the present
study and the previous ones (Killgore et al., 2007;
Olsen et al., 2010). As far as gender differences are
concerned, it has been recently shown that men give
more utilitarian answers to personal moral dilem-
mas; that is, they are more inclined to accept inflict-
ing direct harm to one person to save the lives
of others (Fumagalli et al., 2010a). Therefore, it
seems that, under circumstances involving emotionally
salient actions, men more frequently make a prag-
matic choice. Nevertheless, this choice does not imply
a shorter RT (Fumagalli et al., 2010a).

According to the dual-process theory (Greene et al.,
2001), answers to moral personal dilemmas involve
a fast, unconscious, and effortless affective system,
while answers to impersonal dilemmas imply a slow,
conscious, and effortful cognitive system.

In the present study, our prevalently female sample
(94%) showed a tendency to respond faster to imper-
sonal dilemmas after sleep deprivation. Therefore,
sleep deprivation caused a selective disinhibition of
responses based on a higher-order cognitive evaluation
of the dilemmatic situations. This effect is in line with
previous research on sleep deprivation that reported
that disinhibition of psychomotor responses may be a
consequence of sleep deprivation (e.g., Chuah et al.,
2006; Drummond et al., 2006). Hence, our results may
suggest a higher susceptibility of females to the neg-
ative effects of sleep deprivation on prefrontal lobes
function that deserves to be further investigated in the
future.

On the other hand, in our study, the fast/emotional
evaluation of moral dilemmas remained unaffected.
In other words, the instinctive responses to emo-
tionally salient situations were not affected (at least
in females) by one night of sleep deprivation. Such
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SLEEP DEPRIVATION AND MORAL JUDGMENT 7

instinctive behavior may have a strong neuro-anatomo-
physiological and genetic substrate. Accordingly, there
are indications of gender differences in several cortical
areas directly involved in moral judgment, in particu-
lar the prefrontal cortex (for a discussion on this issue,
see also Fumagalli et al., 2010a). Recent data sup-
port the existence of gender differences in strategies
utilized in moral appraisals, as well as in neural mech-
anisms underlying moral judgment (Fumagalli et al.,
2010b; Harenski et al., 2008). Therefore, we suggest
that instinctive, fast, and emotional evaluation of moral
dilemmas is a basic individual characteristic showing
gender differences (possibly genetically determined)
that, at least in females, is not easily influenced by one
single night of sleep deprivation.

The work by Killgore et al. (2007) on a prevalently
male sample does not help in clarifying this issue: In
fact, the authors did not provide the significance level
of the crucial comparison between RTs on moral per-
sonal dilemmas before and after sleep deprivation (see
their Figure 1). More generally, it is also possible that
psychophysiological responses to sleep loss are differ-
ent between men and women. Although some studies
suggest that women cope with continuous wakefulness
better than men (see Alhola & Polo-Kanthola, 2007),
current literature does not unequivocally support the
existence of differential gender effects during sleep
deprivation.

As far as the potential cultural differences are
concerned, to our knowledge, a direct comparison
between Italian and US populations on moral judg-
ment has never been reported. However, very recent
work (Moore, Lee, Clark, & Conway, 2011) has
addressed the question of the robustness of Greene
et al.’s personal/impersonal effect by directly com-
paring responses to moral dilemmas of subjects from
two disparate cultures (American vs. Chinese). Results
suggest that the personal/impersonal distinction rep-
resents something fundamental about human moral
cognition across cultures (Moore et al., 2011). In light
of this, we are reasonably confident that cultural effects
did not affect our results.

Related to this issue, there is the possibility that
the meaning of the dilemmas may have been altered
slightly when translated. Since, in our study, the
dilemmas were translated into Italian and then back-
translated for comparison with the original version, we
believe that an alteration of the meaning could hardly
have contributed to the discrepancies between studies.

Last but not least, our study involved 26 h of sleep
deprivation, while Killgore et al.’s results (2007) were
obtained after 53.5 h of continuous wakefulness, and
in Olsen et al.’s study (2010) the participants experi-
enced a severe and prolonged partial sleep curtailment,
having slept an average of 2.5 h per day for 5 days.

Therefore, our sleep manipulation was mild compared
to the others.

fMRI data showed progressive declines in regional
cerebral metabolism during periods of sleep depri-
vation of 24–72 h (Thomas, Sing, & Belenky,
2000; Thomas et al., 2003). Consistently, neurobe-
havioral performance deficits that can occur during
the first night without sleep are highly amplified after
2–3 nights without sleep and after 4–7 days of par-
tial sleep restriction involving fewer than 7 h sleep
per night (Van Dongen & Dinges, 2003). Furthermore,
it was reported that it takes at least 45 h of continu-
ous wakefulness to produce negative effects on several
kinds of cognitive and behavioral performance (Pilcher
& Huffcut, 1996). From these data, one might suggest
that moral decision ability should decline only when
the duration of wakefulness extends beyond 24 h.
Consistently, neuroimaging studies have shown that
sleep deprivation can begin to affect neural systems
associated with decision-making in the absence of (and
plausibly prior to) behaviorally manifested changes in
risk preferences (Venkatraman et al., 2007, 2011).

In light of this evidence, we may conclude that
one night of sleep deprivation selectively affects, at
least in females, only the speed of moral impersonal
dilemmas, but not the quality of moral judgments. The
latter, unlike several other abilities of the prefrontal
cortex (such as inhibitory behavior, task switching,
and evaluation of emotional stimuli), would not be
easily influenced by a single night of sleep depri-
vation, but only by a long and continuous lack of
sleep. These effects are possibly modulated by gender,
while the effects of cultural differences await further
investigation.

These findings could be important for work settings
that rely heavily on chronically sleep-deprived people
who have to make difficult (skillful) decisions while
faced with moral dilemmas, as, for instance, in medi-
cal settings. In these cases, shift work organized with
more regular working hours without a long period of
sleep deprivation may help to facilitate correct moral
decisions.

Original manuscript received 31 May 2011
Revised manuscript accepted 31 July 2011
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