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ABSTRACT 
Background: Many adolescents and young adults get insufficient sleep. A link 
between sleep loss and risk-taking behavior has been consistently found in the 
literature, but surprisingly, the role played by the origin of sleep loss in this link 
has never been investigated. Sleep loss can be voluntary (instead of sleeping, a 
significant amount of time is devoted to other activities) or involuntary (caused 
by a sleep disorder, for example, insomnia). The aim of this research was to 
investigate whether both types of sleep loss are associated to the same extent 
with risky behavior. Participants:  Five hundred thirty-six  university students 
between 19 and 25 years old participated in this study. Three groups were 
selected: participants with voluntary  sleep loss, participants  with insomnia, and 
normal sleepers. Methods: We assessed risk-taking  behavior in virtual driving 
situations, as well as drinking habits in terms of quantity and frequency. To 
further explore the differences between the groups, we also measured sensation 
seeking, a personality trait related to risk-taking behavior. Results: Compared to 
participants with insomnia and normal sleepers, participants with voluntary sleep 
loss take more risks in dangerous driving situations, drink more alcohol, and have 
higher disinhibition scores on the Sensation-Seeking  Scale. On the other hand, 
no such differences were found between participants with insomnia and normal 
sleepers, suggesting that sleep loss is not always associated with risk taking. 
Conclusions: Whether  sleep loss is associated with risk-taking behavior or not 
could depend on the origin of sleep loss and the underlying personality traits. 

 
 
 

Numerous studies show that adolescents and young adults are often getting insufficient sleep (Carskadon, 
1990; Gibson et al., 2006; Hysing, Pallesen, Stormark, Lundervold, & Sivertsen, 2013; National Sleep 
Foundation, 2006; Roberts, Roberts, & Xing, 2011; Strauch & Meier, 1988; Wolfson & Carskadon, 1998). 
There is also considerable evidence that links sleep loss to risk-taking behavior in young people (Carskadon, 
1990; Catrett & Gaultney, 2009; Dahl & Lewin, 2002; O’Brien & Mindell, 2005). 

However, no study so far has investigated whether the origin of sleep loss influences this link. Sleep 
loss in young people can occur for various reasons, which may be classified in two categories: voluntary 
or involuntary (Catrett & Gaultney, 2009). Voluntary sleep loss results from a lifestyle in which a 
significant amount of the time normally devoted to sleep is used for other activities. Instead of sleeping, 
some young people choose to spend more time studying, working, going out, playing video games, 
watching TV, surfing the Internet, and so forth (Carskadon, 1990; Millman, 2005). We will refer to this 
pattern of sleep loss as voluntary in the sense that it is not caused by a sleep disorder, but it is the result 
of a conscious choice to replace sleep with other activities (regardless of whether these activities pertain 
to work obligations or just leisure). Although the prevalence of voluntary sleep loss among young 
people is unknown, it is reasonable to assume that it has increased over the past years along with 
technological development. Many studies have demonstrated  a link between the use of electronic 
devices and sleep deficit in young people (Hysing et al., 2015; Van den Bulck, 2007). 
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On the other hand, sleep loss can be caused by sleep disorders, one of the most common being 

insomnia (Carskadon, 1990; Dahl & Lewin, 2002; Vignau et al., 1997). We will refer to this type of 
sleep loss as involuntary in the sense that it does not result from a conscious choice of doing other 
activities late at night, but it is due to a sleep disorder that individuals have no or little control over. 

Is sleep loss associated with risk-taking behavior regardless of whether sleep loss is voluntary or 
involuntary? The main goal of the present research was to answer this question. Thus, comparing 
participants with insomnia and participants with voluntary sleep loss may show whether the origin 
of sleep loss plays a role in this link. With regard to risk-taking behavior, we chose to measure 
specifically risky driving behavior and alcohol consumption for two reasons. Firstly, these behaviors 
are among the most common  risky behaviors in the young population.  Indeed, alcohol abuse in 
young people is a major  public health  problem  (ESPAD, 2015). As to  risky driving, it  is well 
documented that road accidents have a significantly higher occurrence in young people in compar- 
ison to the older age groups (Deery, 1999). Secondly, both of these risky behaviors can have severe or 
even life-threatening consequences. Alcohol abuse can lead to ethylic coma, injury, violence, unsafe 
sexual behavior, and other such problems (Hingson, Heeren, Zakocs, Kopstein, & Wechsler, 2002). 
Similarly, risky driving can have dangerous consequences. For instance, in France, young people 
aged between 18 and 24 represent 9% of the population but account for 26% of deadly road accidents 
(Assailly, 2001). Similar data  have been  reported  in  other  countries  (Deery, 1999). Therefore, 
investigating the link between sleep loss and these two risk-taking behaviors that are both common 
and dangerous may have real-life implications, particularly in terms of prevention campaigns. 

To further explore the distinction between participants with insomnia and participants with 
voluntary sleep loss, we investigated whether these two groups differ in terms of sensation seeking. 
This personality trait refers to the tendency to seek novel, complex, and stimulating experiences 
(Zuckerman, 1994; Zuckerman, Kolin, Price, & Zoob, 1964). Studies conducted in young people have 
consistently linked sensation seeking to risk taking, for example, in terms of alcohol abuse, risky 
driving, reckless sexual behavior, or extreme sports (Arnett, 1992; Ball, Carroll, & Rounsaville, 1994; 
Zuckerman, 1994; Zuckerman & Neeb, 1980). 

Voluntary sleep loss could be seen as a risky behavior in itself. Young people may decrease sleep 
duration because they want to do more exciting things, to test and push their limits, or even to defy 
parental authority (Guénolé, Louis, & Nicolas, 2008). It is therefore likely that individuals who delay 
bedtime in order to spend time on other activities have a higher propensity for sensation seeking. 
Reynolds et al. (2015), for instance, have shown that adolescents who perceive fewer negative 
consequences of risk-taking behaviors play video games till later at night compared to adolescents 
who perceive more negative consequences. 

Thus we hypothesize that participants  with voluntary sleep loss would have higher sensation- 
seeking scores. We also expect that  they would drink  more alcohol and engage in greater risky 
driving behavior in comparison to individuals with insomnia and to normal sleepers. 

 
 
 
Materials and methods 

 

Participants 
 

Participants  were 536 university  students  ranging  from  19 to  25 years old  (M  =  22.25 years, 
SD = 1.47, 47.2% women). All participants  had  possessed their  driving license for at least two 
years. The present study was approved by the Ethical Committee of the Faculty of Psychology of the 
university. All participants gave their informed consent and were paid for their participation. 

To recruit participants, we e-mailed all the students of our university, asking them to reply if they 
were interested in taking part in a study investigating the impact of sleep loss on attention. 
Subsequently the responders were asked via e-mail a series of questions about their sleep, which 
allowed us to select the participants for each of the three groups. 



   

 
Participants included in the chronic insomnia group (n = 103, 49% women) met the criteria in the 

Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR): 
difficulty in initiating or maintaining sleep, or nonrestorative sleep, at least three times a week for at 
least three months (American Psychiatric Association, 2000). The questions regarding the DSM-IV- 
TR criteria were answered via e-mail. In addition, we used the Insomnia  Severity Index (Bastien, 
Vallières, & Morin, 2001), which is a brief questionnaire that quantifies perceived insomnia severity. 
We used it in addition to the DSM-IV-TR as a tool to rule out subthreshold insomnia. Therefore, all 
the selected participants had an ISI score higher than or equal to 15, which is the cutoff value for 
clinical insomnia. The mean ISI of the insomnia group was 17.93 (SD = 2.23). In addition to these 
criteria, participants were asked the question: “Do you think that you are getting enough sleep?” The 
goal of this question was to check whether participants perceived their sleep duration as insufficient, 
which is not something that is directly assessed by the DSM-IV-TR or by the ISI. With regard to the 
average sleep duration,  participants  in the insomnia  group  reported  sleeping on average 6.24 hr 
(SD = 1.04) per night. 

The group with voluntary sleep loss (n = 134, 43% women) consisted of young people who spent 
some of the time normally devoted to sleep on other activities. Since insufficient sleep in young 
people can be defined as sleeping 6 hr or less per night (Roberts et al., 2011), participants selected in 
this group reported sleeping on average 5.81 hr (SD = 0.61) per night. The mean ISI score for this 
group  was 10.53 (SD = 3.94), falling into  the category of subthreshold  insomnia. However, the 
relatively high ISI score is explained by the fact that participants with voluntary sleep loss reported 
not being satisfied with their sleep and experiencing impaired daytime functioning (questions 4–7 of 
the ISI scale). They did not report any difficulty initiating or maintaining sleep, nor waking up too 
early (questions 1–3 of the ISI scale), which rules out insomnia as a possible explanation for their 
sleep loss. Moreover, potential candidates for this group were asked (a) “Do you sleep on average 
6 hours or less per night because you prefer to devote more time to other activities?” and (b) “Do 
you have the feeling that  your sleep debt interferes with your daytime functioning  (in terms of 
attention, memory, mood, etc.)?” Only the candidates who answered “yes” to both questions were 
selected in this group. In addition, the participants were asked (c) “Do you think that you are getting 
enough sleep?” Only responders  who answered “no”  were selected. The purpose  of the last two 
questions was to rule out short sleepers who, in spite of sleeping less than 6 hr per night on average, 
are not actually experiencing a sleep deficit. 

In the group of normal sleepers (n = 299, 48% women), we included individuals reporting  no 
significant sleep problems and who said that they were satisfied with the duration  and quality of 
their sleep. Participants had a mean ISI score of 6.17 (SD = 3.21) and an average sleep duration of 
7.69 hr  (SD = 0.73) per night. All the participants  selected in this group  answered “yes” to the 
question “Do you think that you are getting enough sleep?” 

 
 
Measures 

 

Behavioral measure 
The Vienna Risk-Taking Test–Traffic (WRBTV) was used to assess the participant’s willingness to take 
risks in potentially dangerous driving situations (Hergovich, Arendasy, Sommer, & Bognar, 2007). 
Studies have demonstrated construct, predictive, convergent, and divergent validity, as well as a good 
internal consistency (Cronbach’s α = 0.92; Arendasy, Hergovich, Sommer, & Bognar, 2005; Hergovich 
et al., 2007; Sommer et al., 2008). The Vienna Risk-Taking Test–Traffic is also correlated to sensation 
seeking and traffic-relevant personality traits (Hergovich et al., 2007). Moreover, this test has been 
previously used in studies investigating the link between sleep loss and driving (Schwarz et al., 2016). 
The test consists of 24 videotaped dangerous traffic situations presented from the driver’s perspective 
on a computer screen. The videos were filmed from the inside of the car, enabling participants to easily 
picture themselves as the driver of the car. These videos include various traffic situations requiring 
overtaking maneuvers, making speed choices, driving in bad weather or poor sight conditions, and so 
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forth. Response latency (in seconds) was recorded as a measure of the person’s propensity for risky 
driving. Specifically, response latency is the time elapsed between the beginning of the video and the 
moment when the respondent would no longer perform the maneuver because they find it too risky to 
be carried out. The longer the response latency, the more risk the participant is taking in each traffic 
situation. 
 
Self-reported measures 
To assess the self-reported alcohol consumption  in terms of frequency, we asked participants how 
often they drank alcohol on a 6-point scale ranging from “never” (1) to “every day” (6). They also 
reported their drinking habits in terms of quantity (how many drinks they had on average per week). 

The Sensation-Seeking Scale (Carton, Lacour, Jouvent, & Widlocher, 1990; Zuckerman et al., 1964) 
consists of 72 forced-choice items with 2 possible options. The French version of the Sensation-Seeking 
Scale was validated by Carton et al. (1990) and comprises 5 factors: the general sensation-seeking 
factor, thrill and adventure seeking, disinhibition, experience seeking, and boredom susceptibility. The 
general sensation-seeking factor is based on 22 items (the total score can range from 0 to 22). For 
example, the participant should choose between option A (“I like to explore a strange city or section of 
town by myself, even if it means getting lost”) and option B (“I prefer a guide when I am in a place I 
don’t know well”).Thrill and adventure seeking (14 items, the total score can range from 0 to 14) refers 
to seeking sensations through  risky activities, such as extreme sports. The respondent  must, for 
example, choose between (A) “I often wish I could be a mountain climber” and (B) “I can’t understand 
people who risk their necks climbing mountains.” Experience seeking (18 items, with a total score 
ranging from 0 to 18) pertains to the tendency to lead an unconventional lifestyle and to search for new 
experiences. A typical item is (A) “I am not interested in experience for its own sake” versus (B) “I like 
to have new and exciting experiences and sensations even if they are a little frightening, unconven- 
tional, or illegal.” Disinhibition (14 items, with a total score ranging from 0 to 14) is characterized by a 
hedonistic attitude toward life, social disinhibition, and consumption of alcohol and other substances. 
An example of one such item is (A) “I like ‘wild’ uninhibited parties” versus (B) “I prefer quiet parties 
with good conversation.” Finally, boredom susceptibility (18 items, with a total score ranging from 0 to 
18) is defined as an aversion for repetitive activities and everything that may be perceived as mono- 
tonous. For example, the participant has to choose between (A) “I get bored seeing the same old faces” 
and (B) “I like the comfortable familiarity of everyday friends.” 

 
 
Procedure 

 

The research was presented to participants as a study investigating the impact of sleep loss on 
attention.  Participants  started with the Vienna Risk-Taking Test–Traffic and then  reported  their 
usual alcohol consumption  in terms of quantity and frequency. Subsequently, they completed the 
Sensation-Seeking  Scale. All the tests and questionnaires were completed individually and in person, 
using a computer in an experimental room at our laboratory. 

 

 
Results 

 

A one-way ANOVA (Voluntary sleep loss/Insomnia/Normal sleepers) was conducted on ISI scores. 
2 

The analysis revealed a significant group difference (F[2, 246] = 413.58, p < .001, ηp = .77). Post-hoc 
Newman  Keuls  analyses  showed  that  participants  with  insomnia  scored  higher  (M  =  17.93, 
SD = 2.23) than normal sleepers (M = 6.17, SD = 3.21, p < .001) and participants with voluntary 
sleep loss (M = 10.53, SD = 3.94, p < .001). There was also a significant difference between the ISI 
scores of normal sleepers and individuals with voluntary sleep loss (p < .001). 

Regarding risky driving behavior measured with the Vienna Risk-Taking Test–Traffic, a mean 
latency score (in seconds) for all 24 situations was computed. The mean score varied between 4.52 and 
12.76 s (M = 7.93, SD = 1.44). A one-way ANOVA (Voluntary sleep loss/Insomnia/Normal sleepers) 



   

* 

p

 

performed on this score showed a significant group difference (F[2, 533] = 3.94, p < .05, η 2
 = .015). 

Post-hoc Newman Keuls comparisons revealed that participants with voluntary sleep loss had higher 
risk-taking scores in dangerous driving situations (M = 8.23, SD = 1.43) than  participants  with 
insomnia (M = 7.85, SD = 1.52, p < .05) and normal sleepers (M = 7.82, SD = 1.40, p < .05), as 
shown in Figure 1. Although a difference between 8.2 s and 7.8 s seems rather small, in the context of 
driving, for example when overtaking, 0.4 s may be enough to differentiate a safe maneuver from a 
risky one. Moreover, a similar range of statistically significant differences between groups has been 
found in other studies using this test (Hall & Wiesenthal, 2011). Scores obtained by participants with 
insomnia and normal sleepers did not differ significantly. 

A one-way ANOVA (Voluntary sleep loss/Insomnia/Normal  sleepers) was performed  on self- 
reported frequency of alcohol consumption, showing an impact of the group type (F[2, 533] = 4.74, 

2 
p < .01, ηp = .017). Post-hoc Newman Keuls tests indicated that participants with voluntary sleep 
loss drank alcohol more often (M = 3.91, SD = 1.09) than participants with insomnia (M = 3.45, 
SD = 1.26, p < .01). However, the difference between participants  with voluntary sleep loss and 
normal sleepers did not reach statistical significance (M = 3.67, SD = 1.16, p < .08). There was also 
no difference between individuals with insomnia and normal sleepers. 

A  one-way  ANOVA  (Voluntary  sleep loss/Insomnia/Normal  sleepers) revealed a  significant 
difference in the self-reported average number  of drinks  per week (F[2, 533] = 12.45, p < .001, 
ηp

2 = .045). Post-hoc Newman Keuls analyses showed that participants  with voluntary sleep loss 
consumed more drinks per week (min = 0, max = 35, M = 4.95, SD = 5.82) than participants with 
insomnia  (min  = 0, max = 13, M = 2.92, SD = 3.25, p < .001) and normal  sleepers (min  = 0, 
max = 25, M = 2.93, SD = 3.26, p < .001) (Figure 2). No significant difference between individuals 
with insomnia and normal sleepers was found. 

Given that  participants  with voluntary  sleep loss are getting, on  average, slightly less sleep 
than  participants  with  insomnia,  it  was important  to  check whether  the  differences between 
groups were due to the origin of sleep loss and not to a difference in sleep duration. ANCOVA 
analyses were conducted  with the  origin  of sleep loss (Voluntary  sleep loss/Insomnia/Normal 
sleepers)  as  between-subjects  factor  and   self-reported  sleep  duration   as  a  covariate.  The 
ANCOVA performed on risky driving behavior revealed no effect of the origin of sleep loss (F 
[2, 532] = 1.65, ns, ηp

2 = .006), or sleep duration (F[1, 532] = .98, ns, ηp
2.  = .002). The ANCOVA 

conducted on the frequency of alcohol consumption  yielded an effect of the origin of sleep loss 
(F[2, 532] =  4.30, p < .05, ηp

2  =  .016), but  no  effect of sleep duration  (F[1, 532] =  .94, ns, 
ηp

2 = .002). Similarly, the ANCOVA performed on the weekly number of drinks showed an effect 
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Voluntary sleep loss 
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Figure 1. Risky driving  behavior. Risky driving  behavior was measured with the Vienna Risk-Taking Test–Traffic. Higher latencies 
indicate greater risk taking in dangerous driving  situations. A mean score was computed  based on the response latencies for the 
24 different  driving  situations. Error bars represent the standard error of the mean. *p < .05. 
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Figure 2. Alcohol consumption.  Error bars represent the standard error of the mean. ***p < .001. 
 

 

of the origin of sleep loss F[2, 532] = 8.98, p < .001, ηp
2 = .033), but no effect of sleep duration (F 

[1, 532] = .08, ns, ηp
2 = .00). These analyses confirm that the differences in drinking  behavior 

found between groups are due to the origin of sleep loss and not to differences in sleep duration. 
With regard to sensation seeking, a one-way ANOVA (Voluntary sleep loss/Insomnia/Normal 

sleepers) yielded a significant group difference for the general factor of the Sensation-Seeking Scale 
2 

(F(2, 532) = 3.40, p < .05, ηp = .034). Post-hoc Newman Keuls analyses showed that participants 
with voluntary sleep loss tended  to have a higher propensity for sensation seeking (M = 12.98, 
SD =  4.01) than  normal  sleepers (M =  11.93, SD =  3.81, p < .06). The  group  with  insomnia 
(M = 12.33, SD = 4.04) was intermediate  and  did  not  differ significantly from  the  group  with 
voluntary sleep loss, nor from the normal sleepers. 

One-way ANOVAs were performed to determine group differences (Voluntary sleep loss/ 
Insomnia/Normal   sleepers)  on  the  four  subscales of  the  Sensation-Seeking Scale. Analyses 
revealed a significant group  difference on the Disinhibition  score (F[2, 532] = 7.83, p < .001, 
ηp

2 = .029). Post-hoc Newman Keuls tests indicated that participants  with voluntary sleep loss 
had a higher Disinhibition score (M = 6.49, SD = 2.87) than  those with insomnia (M = 5.56, 
SD = 2.84, p < .01) and normal sleepers (M = 5.41, SD = 2.47, p < .01), as shown in Figure 3. 
There was no  significant difference between participants  with insomnia  and  normal  sleepers. 
The scores obtained for the other subscales of the Sensation-Seeking Scale (thrill and adventure 
seeking, experience seeking, boredom  susceptibility) did not  differ across the three groups. 

ANCOVA analyses were conducted with the origin of sleep loss (Voluntary sleep loss/Insomnia/Normal 
sleepers) as between-subjects factor and the Sensation-Seeking general factor as a covariate. The ANCOVA 
performed on risky driving behavior showed an effect of the origin of sleep loss (F[2, 531] = 3.43, p < .05, 

2 = .013), but no effect of the sensation seeking (F[1, 531] = 2.36,  ns, η 2 = .004). In contrast, the ANCOVA 
conducted  on  the  frequency of alcohol consumption  revealed an  effect of the  origin  of sleep loss 

2 
(F[2, 531] = 3.88, p < .05, ηp 

2 
= .014), as well as an effect of sensation seeking (F[1, 531] = 67.07, p < .001, 

ηp   = .112). Similarly, the ANCOVA performed on the weekly number of drinks yielded an effect of the 
2 

origin of sleep loss (F[2, 531] = 9.85, p < .001, ηp  = .036) and an effect of sensation seeking (F[1, 531] = 63.88, 
2 

p < .001, ηp = .107). 
 

 
 

Discussion 
 

Our findings show that the origin of sleep loss does indeed matter in the link between sleep loss and 
risk taking. Compared to normal sleepers and participants with insomnia, participants with volun- 
tary sleep loss take more risks in virtual driving situations. They also report  drinking  two more 
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Figure 3. Sensation seeking (disinhibition  subscale). Higher scores indicate  a higher  tendency  toward  disinhibition.  Error bars 
represent the standard error of the mean. **p < .01. 

 
 
 

drinks on average per week than normal sleepers and participants with insomnia, which could make 
them  more  likely to face the  negative consequences of alcohol consumption.  However, when it 
comes to the frequency of drinking, the differences between groups are quite low, suggesting that it 
is the quantity of alcohol rather than the frequency of consumption that differentiates our groups. 
With regard to sensation seeking, we found that the group with voluntary sleep loss exhibits higher 
disinhibition  scores on the sensation-seeking scale than  the other two groups. This suggests that 
young people with voluntary sleep loss are more likely to seek experiences associated with risk and 
disinhibition,  for example binge drinking,  drunk  driving, excessive speeding, or  extreme sports 
(Slanger & Rudestam, 1997; Zuckerman, 1994). 

The finding that participants with voluntary sleep loss take more risks than normal sleepers can 
be explained by two mechanisms. Firstly, this might be due to differences in terms of personality. 
This explanation is in line with our data showing that, in comparison to the other two groups, 
participants who voluntarily decrease sleep duration have higher disinhibition scores on the sensa- 
tion-seeking scale. So far, the role of personality in the link between sleep loss and risk taking has 
often been neglected in the literature. But our analyses using sensation seeking as a covariate show 
that sensation seeking is an important  factor to consider in the link between sleep loss and risk 
taking. Due to the correlational nature of the data, however, it remains unclear whether sensation 
seeking leads to voluntary sleep loss and risk-taking behavior, or whether these different phenomena 
simply occur at the same time. To achieve a better understanding  of the role of the personality 
factors associated with voluntary sleep loss, a broader investigation of personality, for example, based 
on the Big Five (Goldberg, 1990), should be conducted. 

One limitation  of this study is that  we did not  consider sleep opportunity  when we selected 
participants in the group with voluntary sleep loss. We employed the term voluntary based on the 
fact that the sleep loss was not caused by a sleep disorder, but was a result of doing other activities 
instead of sleeping, regardless of the nature of these activities (work commitments  vs. leisure). It 
would be interesting to conduct further  research to investigate the role of sleep opportunity.  We 
expect that participants who lack sleep for leisure-related reasons may have a higher propensity for 
sensation seeking and may be more inclined to drink alcohol and take driving risks than participants 
who lack sleep because of work or study commitments. 

A second mechanism that may explain why participants with voluntary sleep loss take more risks than 
normal sleepers is that, in addition to personality differences, sleep loss in itself may lead to higher risk 
taking. Increased risk taking as a consequence of sleep loss has been indeed demonstrated  in many 
experimental studies (Davis, Avis, & Schwebel, 2013; Frings, 2012; Killgore, Balkin, & Wesensten, 2006; 
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Killgore, Kamimori, & Balkin, 2011). But in that case, why is it that participants with insomnia do not take 
more risks than normal sleepers despite having insufficient sleep? Perhaps, given that people suffering from 
insomnia are typically more anxious (Chauvin et al., 2015; Jansson-Fröjmark & Lindblom, 2008; Morphy, 
Dunn, Lewis, Boardman, & Croft, 2007), their anxiety may override the inclination for risky behavior that 
could have been induced by the sleep loss. There is in fact a large body of literature showing that anxiety is 
associated with risk aversion (Maner et al., 2007) and with an increased vigilance to threat-related stimuli 
(Mathews, 1990). 

In addition, people who suffer from insomnia might develop compensatory strategies as a means to 
overcome the impairments caused by sleep loss. It has been suggested that people who lack sleep often 
mobilize more attentional resources in order to compensate for their daytime sleepiness or fatigue 
(Hockey, Wastell, & Sauer, 1998). A good example has been reported in nontreated patients with apnea: 
Although in an experimental setting these patients typically show an impaired performance in mono- 
tonous driving conditions, it has been shown that, in real-life conditions, not only do they drive at near- 
normal level, but also they display more cautious behavior than the control group (Tassi et al., 2008). This 
could be the result of making a greater effort to stay awake, as suggested by increased beta activity in their 
waking EEG. It is possible that similar compensatory processes occur in patients with insomnia. 

Another possibility is that participants with insomnia could be actually getting more sleep than 
they think. A discrepancy between subjective (e.g., measured by questionnaire) and objective sleep 
duration (e.g., measured by polysomnography or actigraphy) has been reported in the literature. In 
contrast  with normal sleepers who tend to overestimate their sleep duration  (Matthews et al., in 
press), people with insomnia usually report less sleep time than their objectively measured sleep time 
(Kay, Buysse, Germain, Hall, & Monk, 2015). 

The findings of the present study should also be discussed in the light of the extensive literature on the 
cognitive dysfunctions related to sleep loss. It has been consistently demonstrated that sleep loss impairs 
cognitive functions (Alhola & Polo-Kantola, 2007; Killgore, 2010) and emotional regulation (Baum et al., 
2014; Brand et al., 2016; Mauss, Troy, & LeBourgeois, 2013). It is therefore reasonable to assume that sleep 
deficit can lead to biased risk perception as well as to insufficient inhibition  of risky and impulsive 
behaviors. From a neuroanatomical point of view, sleep loss has been shown to impair the functioning 
of the prefrontal cortex (Harrison & Horne, 2000; Thomas et al., 2000; Womack, Hook, Reyna, & Ramos, 
2013). The prefrontal cortex plays a major role in the processes involved in risk taking, such as risk 
perception, inhibition of impulsive behavior, decision making, and so forth (Spear, 2000; Steinberg, 2007). 
As a result of sleep loss, the prefrontal cortex could therefore be less effective in accomplishing its regulating 
role in risk taking. Further research should be carried out to investigate the role played by the prefrontal 
cortex, for example, by using functional imagery on participants with voluntary versus involuntary sleep 
loss while performing risk-related tasks. 

Further studies should also be conducted to provide more insight into the relative contribution of 
personality traits and sleep loss in the increased risk-taking found in young people with voluntary 
sleep loss. For example, it could be interesting to carry out an experimental study to investigate how 
people with chronic voluntary sleep loss are impacted by different degrees of experimentally induced 
sleep deprivation. 

With regard to real-world implications, our main finding is that young people who deliberately 
adopt  a lifestyle of insufficient sleep appear  to be a high-risk category: They are more  inclined 
toward sensation seeking, drink larger quantities of alcohol, and take more risks when they drive. 
Thus they appear  to be even more  at risk than  the rest of the young population  of facing the 
dangerous consequences of alcohol abuse or of being involved in a traffic accident. 
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