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Abstract

Objective: This study investigated sleep and psychopathic features in a population-based sample of 4855
Finnish adolescents.

Method: Sleep was evaluated by questions about the frequency and persistence of sleep problems and the
amount of sleep on school and weekend nights. Psychopathic features were measured with Antisocial Process
Screening Device-Self Report (APSD-SR).

Results: Frequent and persistent sleep problems was reported by 5% of the adolescents while 3.2% of
adolescents had continuous short sleep, 7 hours or less on both school and weekend nights. Higher scores on the
APSD-SR measure were associated with both sleep problems and short sleep.

Conclusion: We conclude that severe problems of sleep quality and quantity among adolescents may be
associated with vulnerability to lack of behavioral control and prosocial behavior.

Keywords: Sleep problems; Short sleep; Sleep quality; Sleep quantity;
Psychopathy; Impulsivity; Narcissism; Callous-unemotional;
Adolescents

Introduction
Sleep deprivation and sleep-related problems among youth are a

growing concern worldwide [1,2]. There are several studies indicating
that a great number of adolescents worldwide suffer from insufficient
sleep, i.e. less than 8 hours per night [3]. For example, in a large
population-based study of adolescents 14–18 years old, as much as
69% reported less than 8 hours of sleep on school nights [4], and in
another study, only 1 in 5 obtained enough sleep (≥9 hours) on school
nights [5]. In addition to the alarming commonness of above
mentioned sleep quantity problems among youth, qualitative sleep
problems are not rare either: almost one quarter of adolescents report
symptoms of chronic insomnia [6], and about one third of adolescents
report difficulties falling asleep [5]. However, previous studies
investigating adolescent sleep have failed to focus on youth who suffer
from severe difficulties: frequent and persistent sleep problems or
continuous short sleep duration on both week and weekend nights
[7-10]. In addition, findings regarding percentage of poor sleep
between boys and girls vary in literature [8,9,11-14] although
principally, girls suffer from qualitative sleep problems more often than
boys [8,9,13,14] but boys sleep less [11-13]. Given these shortcomings,
more data on the severe qualitative or quantitative sleep problems in
male and female adolescents are needed.

It is worth noting that adolescence marks a period of rapid brain
development, especially in the prefrontal circuits of the brain
responsible for regulation of emotion [15-17]. Thus the adolescent
brain may be especially vulnerable to the effects of sleep alterations
[18] causing even permanent changes in brain function [19]. In
addition to being detrimental to adolescents’ brain, physical health and
cognitive functions, multiple other risk factors and consequences have
been associated with poor sleep according to recent reviews [7,20]. For
example, poor sleep is associated with many types of emotional and
behavioral problems in community samples [1,5,6,14,21], and also
with depression, anxiety disorders, disruptive behavioral disorders, and
attention deficit hyperactivity disorder in clinical samples [20,22-25].
However, not only sleep problems itself but also the persistence and
severity of problems count. Specifically, chronic insomnia has been
linked to increased subsequent risk for health and psychological
problems [6], and the most harmful consequences on functioning
become from insufficient sleep amount that occurs on both school and
weekend nights [1,25].

Though there is evidence on associations between poor sleep and
several behavioral consequences and conduct problems in children and
adolescents, a few studies have evaluated how poor sleep associates
with impulsivity [4,21,26], emotional competence [14,27] and
narcissism [28] captured with the term psychopathic features.
However, studies of sleep and specifically psychopathic features are
almost nonexistent. These features are now included in the DSM-5
nomenclature as a specifier for Conduct Disorder in children and
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adolescents, which points out the importance of also studying
associations between sleep and psychopathic traits in young people.
Accordingly, recent neuroimaging studies suggest that sleep
deprivation is associated with alterations in the normal functional
activity and connectivity of brain regions associated with impulse
control, reinforcement learning, risky decision-making, and emotional
processing, namely in the prefrontal cortex, amygdala, and ventral
striatum, in both adults and adolescents [14,27,29-31]. Dysfunction in
these areas is also thought to underlie many of the core symptoms of
psychopathy [32,33]. Psychopathy refers to a specific set of affective
(callousness, poverty of emotions, lack of guilt), interpersonal
(narcissism, interpersonal glibness), and behavioral (impulsivity,
irresponsibility) features [34]. Investigating psychopathic traits among
adolescents, studies have focused on impulsivity, narcissism and
callous-unemotional traits. They have been found to be the factors of a
widely used psychopathy scale for adolescents [35-37]. Psychopathic
features are related to an increased risk for aggressive and delinquent
behavior in adolescent community samples and to a more severe and
persistent conduct disorder and antisocial behavior in clinical and
forensic samples [38]. As mentioned earlier, sleep-deprived children
and adolescents also show aggressive and hostile behavior [20-22],
similar to individuals with psychopathic features. In addition to
behavioral-level and neuroimaging findings, the neuropsychological
deficits exhibited by individuals with altered sleep also resemble those
found among persons with psychopathic features; both show
diminished fear reactivity in fear conditioning experiments [39,40].
Further, in gambling tasks, sleep problems are associated with risk-
related judgments favoring unrealistic expectations of gains and
underestimating the consequences of losses [27,30]. A similar pattern
is found when individuals with psychopathic features are faced with a
gambling task [41]. In addition to these similarities, short sleep has
been shown to decrease empathy towards others and the ability to
delay gratification, and to increase unrealistically favorable self-
description [42].

Considering that the association between altered sleep and
psychopathy was proposed already in the 1970’s [43], the paucity of
empirical research in this area is surprising. We are aware of only four
earlier studies concerning sleep and psychopathic features in adults
[28,44-46] and no studies on adolescents. Salley et al. [46] and Harty et
al. [44] found no associations between sleep and psychopathic features.
However, both studies had considerable limitations; the first relied on
projective personality test as a measure of psychopathy, and the second
was conducted in a mostly male sample from a correctional institute.
Recently, Jonason et al. [45] found a link between an evening-type
orientation and Dark Triad traits (i.e., narcissism, psychopathy, and
Machiavellianism) indicating that, on measures of psychopathy, those
who tend to stay awake late get higher scores than those who go to bed
earlier. Further, Sabouri et al. [28] found that psychopathy correlated
positively with sleep disturbances among adults. The increasing
prevalence of inadequate sleep in adolescents, the lack of studies on
associations between sleep and psychopathic features in adolescent
samples, and the above-mentioned findings of similarities between
sleep-deprived individuals and individuals with psychopathic features
emphasize the need for studies on the relationships between sleep and
psychopathic features.

The present study aimed to address the prevalence of self-reported
frequent and persistent sleep problems and continuous short sleep on
all nights in a population-based sample of Finnish 15-16 year-old
adolescents. Further, the aim of this study was to investigate how the
severe qualitative and quantitative sleep problems are associated with
scores on a self-reported psychopathy scale and its subfactors, which
are impulsivity, narcissism and callous-unemotional traits. Based on
the literature above, we assumed that sleep problems and low amount
of sleep are associated with psychopathic features in these adolescents.

Method

Subjects and procedure
The sample comprises 4855 ninth-grade students with a mean age of

15.3 years (sd=0.55); 50.9% were female. Almost all (97.5%) of the
students were of Finnish origin, and most (66.5%) came from a nuclear
family. Statistics Finland was responsible for sampling and assuring
that the sample represented the general population of 15-16-year-old
adolescents in Finland in respect to family constellation and living
conditions. In the last 12 months, 30.9% of the adolescents had
received some form of special education (full- or part-time)1. The data
were collected by the National Research Institute of Legal Policy’s
national representative Finnish Self-Report Delinquency Study
(FSRD-2012) of juvenile delinquency [47]. FSRD-2012 was conducted
randomly in 51 municipal comprehensive schools in spring 2012.
Geographical area and community residential density were used as
classification criteria. Of the targeted students (n=6089), 79.7%
(n=4855) completed the questionnaire. The main reason for non-
response was an absence for personal reasons (e.g. illness, athletic
meets, special needs education, family vacation, or truancy). A poor
net connection in schools, occurring randomly nationwide, was
another reason for non-response. A more detailed description of the
procedure is given elsewhere [36,47]. The survey was performed via
computer during a regular class supervised by a teacher who had been
briefed about the required practices [48]. Respondents’ anonymity was
guaranteed, and no harm to the participants could arise from the
study. According to the guidelines of the Advisory Board on Research
Integrity, formal consent from the parents was not required for this
study [49].

Measures
In the FSRD-12 survey, sleep problems, their frequency, their

duration, and sleep amount on school and weekend nights were
evaluated with four sleep questions which were modified from the
Sleep Self-Report (SSR) [23] and the Sleep Disturbance Scale for
Children (SDSC) [50]. The items were rated on a Likert-like scale. Of
the four questions, two explored problems of sleep quality. All the
respondents were asked firstly, Q1) “Do you think you have trouble
sleeping” with the corresponding response categories 1=no sleep
problems, 2=less than once a week, 3=1–2 nights per week, 4=3–5
nights per week and 5=every or almost every night, and secondly, Q2)
“If you do, for how long have you had troubles sleeping?” with the
response categories 1=no sleep problems, 2=less than for 4 weeks,
3=1–6 moths, 4=6–12 months, 5=1–2 years and 6= over 2 years. Two
other questions of the survey measured sleep quantity by questions

1 Finnish comprehensive schools provide extensive special needs education and the threshold for additional support is very low, which
explains the high percentage. All students receiving special education within comprehensive schools were included in the sample. Students
with severe impairment study in special schools, which were not included in the sample.

Citation: Backman H, Laajasalo T, Saukkonen S, Salmi V, Jokela M, et al. (2016) Severe Sleep Problems and Psychopathic Features: A Study of
Finnish Adolescents. J Child Adolesc Behav 4: 301. doi:10.4172/2375-4494.1000301

Page 2 of 7

J Child Adolesc Behav, an open access journal
ISSN: 2375-4494

Volume 4 • Issue 3 • 1000301



Q3) “How many hours of sleep do you get on school nights?” and Q4)
“How many hours of sleep do you get on weekend nights?”. The
corresponding response alternatives were 1=9–11 hours, 2=8–9 hours,
3=7–8 hours, 4=5–7 hours and 5=less than 5 hours. After the data
collection, two dichotomous sleep variables were formed to indicate
sleep quality and sleep quantity in a following way. Respondents who
answered to Q1) 4=3–5 nights per week or 5=every or almost every
night and to Q2) 4=1–2 years or 5=over 2 years, were classified as
having frequent (3 or more times per week) and persistent (persisting
for 1 year or more) sleep problems. Accordingly, all the other
respondents were treated as not having frequent and persistent sleep
problems. These categories were defined as such because they are
comparable to those used in previous studies [6,8,9]. Likewise,
respondents who answered to both of the latter questions Q3–Q4)
3=5–7 hours and/or 4=less than 5 hours were categorized as having
continuous short sleep duration (less than 7 hours) on both school and
weekend nights. Respondents who answered something else to the
questions, belonged to a group not having continuous short sleep. The
need to focus on school and weekend nights together has been
recognized [10,25] although in large meta-analytic reviews, Bartel et al.
[7] listed only five studies that have examined combined sleep time of
week and weekend nights and Gradisar et al. [3] did not find any
studies that have considered insufficient sleep time on weekends.
Dichotomous sleep variables indicating sleep quality and quantity are
shown in Table 1.

 All Boys Girls

 n (%) n (%) n (%)

Frequent and persistent sleep problems: adolescent reports having trouble
sleeping 3 to 5 times per week for 1 or more years

No 4610 (95.0) 2280 (95.9) 2330 (94.1)

Yes 245 (5.0) 98 (4.1) 147 (5.9)

χ²(1)=8.33** φ=-0.0.41    

Continuous short sleep duration: adolescent reports sleeping less than 7 hours
on both school and weekend nights

No 4700 (96.8) 2281 (96.0) 2419 (97.6)

Yes 155 (3.2) 96 (4.0) 59 (2.4)

χ²(1)=10.77*** φ=0.047 

Note. Comparisons in prevalence between genders using χ² tests; φ=Phi, effect
size; *p<0.05; **p<0.01; ***p<0.001. 

Table 1: Prevalence of sleep quality and quantity problems among boys
and girls (n=4855).

Psychopathic traits were assessed with the Antisocial Process
Screening Device-Self-Report (APSD-SR) [51], which is a 20-item
questionnaire based on the Psychopathy Checklist-Revised (PCL-R)
[52]. The APSD-SR includes items reflecting impulsive behavior, such
as “Acts without thinking”, narcissistic features, such as “Thinks he is
more important”, and callous-unemotional traits, such as “Concerned
about feelings of others [reversely scored]”. Items do not refer to a
specific period of time. Items are scored on a 3-point scale (0=not at all
true, 1=sometimes true, 2=definitely true), with a higher score
representing a higher level of the trait. The total score and the subscale
scores (impulsivity, narcissism, callous-unemotional) are obtained by

adding the respective items. The APSD-SR was translated into Finnish
and included in the FSRD-12 survey. The factorial validity of the
instrument among Finnish adolescents was described in a recent study
[36]. A three-factor model comprising impulsivity, narcissism, and
callous-unemotional features was found to fit the data from Finnish
adolescents the best, consistent with several earlier studies of the
instrument in other populations [35,37]. Accordingly, the variables
interesting us were both the APSD-SR total score examining the
psychopathy features among adolescents and the three subscale
variables indicating impulsivity, narcissism and callous-unemotional
features.

Data analysis
The data were analyzed using SPSS® 21.0 (IBM Corporation,

Armonk NY, USA). Appropriate sample weights were used to ensure
that the sample was representative for Finnish youth [36]. The analyses
were conducted in five stages. First, we investigated prevalence of
qualitative and quantitative sleep problems among boys and girls using
Chi-square tests. Then, the point-biserial correlation was applied to
assess the correlation between the nominal sleep items and the APSD-
SR total score and subscale scores. In the third stage, a factorial analysis
of variance (ANOVA) was conducted to compare the main effects of
sleep quality and sleep quantity and to examine interaction effect
between frequent and persistent sleep problems and continuous short
sleep with gender variable on APSD-SR total score. Gender was
included in the analysis as a fixed factor to distinguish the effect
between boys and girls on psychopathic features among the groups
with and without qualitative and quantitative sleep problems. Fourth, a
multivariate analysis of variance (MANOVA) was used to find out if
there were associations between sleep variables and APSD-SR subscale
scores (i.e. impulsivity, narcissism and callous-unemotional scores)
among boys and girls. Correlating moderately with each other, no
multicollinearity problems with the subscales were detected. In the
final fifth stage, multiple two-way ANOVAs were run for both levels of
gender. By splitting the data into two groups (boys and girls), and
investigating the groups separately, we could see the two-way
interaction effects of sleep separately among boys and girls on APSD-
SR total score as well as on impulsivity, narcissism and callous-
unemotional scores. The assumption of normal distribution was valid
for the APSD-SR total and subscale scores. Also, the homogeneity of
variances for each combination of the groups of the three independent
variables (sleep quality, sleep quantity and gender) was valid.

Results

Descriptive statistics of sleep
Frequent (3 or more times per week) and persistent (persisting for 1

year or more) sleep problems were reported by 5.0% of subjects. On
both school and weekend nights 3.2% of adolescents reported sleeping
7 hours or less. As shown in Table 1, the responses of males and
females differed in sleep items. Overall, girls had more frequent and
persistent sleep problems than boys. Conversely, boys were more prone
to suffer from continuous short sleep duration on all nights (Table 1).

Sleep and psychopathic features
As shown in Table 2, APSD-SR total score as well as all of the

APSD-SR subscale scores were associated with variables of sleep
quality and quantity. Thus, adolescents who had frequent and
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persistent sleep problems or continuous short sleep, i.e. had slept 7
hours or less all week, had higher APSD-SR total scores and higher
subscale scores than other adolescents (Table 2).

 APSD-SR Impulsivity Narcissism CU
traits

Frequent and persistent
sleep problems

0.12** 0.14** 0.08** 0.05**

Continuous short sleep
duration

0.14** 0.12** 0.08** 0.11**

Note. Correlations calculated with Point-biserial correlation coefficent; APSD-
SR=Antisocial Process Screening Device–Self-Report total score; CU=Callous-
unemotional traits; *p<0.05; **p<0.01; ***p<0.001.

Table 2: Correlations between the sleep quality and quantity variables
and APSD-SR total score and subscale scores (n=4855).

A factorial analysis of variance was conducted on the influence of
three independent variables (sleep quality, sleep quantity, gender) on
the APSD total score. Both sleep variables included two levels (yes, no)
and gender consisted of two groups (boys, girls).

The cell means and standard deviations of the sleep and gender
variables on APSD-SR are shown in Table 3. Girls having both
qualitative and quantitative sleep problems scored highest on the
APSD-SR scale. However compared to girls, boys who had either short
sleep or frequent and persistent sleep problems got higher scores on
APSD-SR scale (Table 3).

Both frequent and persistent sleep problems and continuous short
sleep on school and weekend nights were associated independently
with significantly higher APSD-SR total score and subscale scores even
though analyses included gender effects. The main effect for gender
was not significant.

In addition, we found a statistically significant three-way interaction
between the sleep variables and the gender variable which means that a
two-way interaction between variables of sleep quality and quantity
varied across boys and girls as shown in Figure 1. In the multivariate
analysis, the main effects of both sleep variables were significant on all
of the subscales of APSD-SR. Significant three-way interactions for
qualitative sleep problems, sleep quantity and gender were detected on

impulsivity and narcissism but not on callous-unemotional traits. The
results of the three-way ANOVAs and MANOVA are shown in Table 4.

 

Frequent and persistent
sleep problems

Continuous short sleep on school and
weekend nights

No Yes Row Mean

Boys No 13.33 (5.14) 16.42 (6.72) 12.26 (5.02)

 Yes 15.76 (5.04) 16.96 (7.56) 15.08 (5.91)

 Mean for boys 13.41 (5.16) 16.54 (6.88) 13.54 (5.28)

Girls No 11.04 (4.48) 14.61 (5.48) 11.11 (4.52)

 Yes 13.93 (4.98) 21.91 (12.31) 14.45 (6.01)

 Mean for girls 11.20 (4.56) 15.90 (7.58) 11.31 (4.69)

 Column Mean 12.28 (4.98) 16.31 (7.12) 12.41 (5.11)

Note. ASPD-SR=Antisocial Process Screening DeviceSelf Report.

Table 3: APSD-SR total score means and standard deviations for
frequent and persistent sleep problems and continuous short sleep
duration among boys and girls. Continuous short sleep on school and
weekend nights.

Figure 1: Cell means and interaction effects of frequent and
persistent sleep problems and continuous short sleep on school and
weekend nights separately among boys and girls. For boys F(1,
2689)=2.03, p>0.05; For girls F(1, 2783)=7.91, p<0.01.

 APSD-SR Impulsivity Narcissism CU traits

IV F(1, 5472) ηp2 F(1, 5472) ηp2 F(1, 5472) ηp2 F(1, 5472) ηp2

Sleep quality 39.58*** 0.007 20.57*** 0.004 27.50*** 0.005 9.09** 0.002

Sleep quantity 57.38*** 0.01 19.83*** 0.004 30.77*** 0.006 41.23*** 0.007

Gender 0.22 0 5.61* 0.001 0.49 0 35.89*** 0.007

Sleep quality x Sleep
quantity x Gender

9.07** 0.002 7.54** 0.001 7.42** 0.001 0.37 0

Note: Results are from ANOVA and MANOVA; ASPD-SR=Antisocial Process Screening Device- Self Report; CU traits=Callous-unemotional traits; IV=Independent
variable; ηp2=Partial Eta squared statistics indicating effect sizes; *p<0.05; **p<0.01; ***p<0.001.

Table 4: The main effects and the three-way interaction between frequent and persistent sleep problems, continuous short sleep on all week, and
gender on psychopathic, impulsive, narcissistic and callous-unemotional traits among adolescents.

Finally, the two-way analyses of variances showed a significant
interaction effects among girls on APSD-SR scale (Figure 1) yielding

an F ratio of F(1, 2783)=7.91, p<0.01, and on narcissism scale (F(1,
2783)=13.00, p<0.001). Among boys, the two-way interaction effect
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was significant on impulsivity scale (F (1, 2689)=11.76, p<0.01). In
brief, analyses with the split file addressed stronger effects of sleep
variables among girls on APSD-SR total score and narcissism but
conversely on impulsivity among boys.

Discussion
This study is the first one to evaluate the association between sleep

and psychopathic features in a large, representative community sample
of adolescents. This study shows that youth with frequent and
persistent sleep problems as well as continuous short sleep duration
had significantly higher scores on APSD-SR measure reflecting
psychopathic behaviors than other adolescents. Interestingly, in our
study girls who had both qualitative and quantitative sleep problems
scored highest on the APSD-SR scale. However, boys having either
short sleep or frequent and persistent sleep problems reported higher
psychopathic features than girls. This might indicate that girls who
have severe qualitative and quantitative sleep problems are a special
subgroup that needs closer inspection in the context of psychopathic-
like behaviour.

This study also investigated severe qualitative and quantitative sleep
problems among boys and girls. In our population-based sample of
15-16-year-olds, we found that more than 3% of adolescents sleep too
little on all nights and 5% subjectively reported having sleep problems
at least three times per week for one or more years. Previous studies
have yielded greater proportions of sleep problems among adolescents
than we reported [3-5,9] which is not surprising, because we focused
on a special group of youth: those who have severe qualitative and
quantitative sleep problems. Girls had more frequent and persistent
sleep problems than boys but boys reported shorter sleep duration with
7 or less hours of sleep on school and weekend nights. The results are
in line with previous studies reporting that girls have more sleep
problems [8,9,13] and boys insufficient sleep amount [11-13]
compared to the other sex, as we hypothesized.

Two earlier studies [44,46] reported no associations between
psychopathy and sleep problems, but these studies had considerable
limitations and both used adult samples. Thus, it is not possible to
compare our results with these studies. However, a study of evening
type orientation and Dark Triad traits [45] found an association
between psychopathic features and eveningness which in turn has been
linked to poor sleep and shorter sleep length on week nights [11,12].
Although the study of Jonason et al. [45] does not show causality of
eveningness and psychopathy, it might give some hint of underlying
biological mechanisms from an evolutionary perspective; they suggest
that dark personalities may tend to be awake late at night because it is
the time when other people are usually less active and so weak
regarding their cognitive capacity. Another novel study [28] found that
psychopathy correlated positively with sleep disturbances among
adults. Our findings are novel in a western sample of adolescents and
in respect of studying both qualitative and quantitative aspects of sleep.
Our results are supported by the adult study findings of Sabouri et al.
[28].

Regarding impulsivity, our study supports previous reports
describing a relationship between sleep problems and impulsivity
[1,4,26]. Many previous studies have reported on associations between
aggressive or violent behavior and sleep problems or reduced sleep
amount in adolescents [4,13,21]. Our results are in line with these
findings as impulsivity is often associated with aggression and violent
behavior in adolescents. More detailed examination revealed that the

effect of qualitative or quantitative sleep problems on impulsivity was
stronger for boys than for girls. This finding may suggest that boys are
more vulnerable to the effects of poor sleep related to impulsivity or
violent behavior as other studies have also reported [4,21]. Besides
impulsivity, our results indicate that qualitative and quantitative sleep
problems are associated also with changes within the interpersonal-
affective domain among adolescents. No earlier studies were found to
report on the effects of sleep on narcissistic and callous-unemotional
features in adolescents. However, Brand et al. [14] studied emotional
competence among adolescents and found a link between emotional
control of one’s own emotions and sleep problems. The associations
between sleep variables and APSD-SR- total score and narcissism
subscale were stronger in girls than in boys. This suggests that
adolescent girls are even more susceptible to the effects of severe sleep
problems, with respect to narcissistic behaviors such as bragging or
blaming others for one’s own mistakes.

There are indications from adult samples that sleep-deprived
individuals appear to be both more self-focused and less empathic than
when fully rested [42]. On the contrary to the other subscales
(impulsivity and narcissism) our results showed that there was not an
interaction effect of sleep quality and quantity on callous-unemotional
traits: only direct effects of sleep variables were found. In other words,
associations between callous-unemotional traits and qualitative sleep
problems did not depend on sleep amount or gender. Callous-
unemotional traits have gained a lot of attention in the past 20 years
and in fact, studies have started to focus on those youth who are
callous and unemotional without other characteristics of antisocial
behavior [53]. Also according to this study, callous-unemotional
features seem to be a special component of psychopathic traits and
might deserve more attention in a context of adolescent poor sleep.

Our results suggests that especially high frequency and persistence
of both sleep problems and sleep deprivation may increase the risk of
psychopathic-type behaviors emerging. Accordingly, continuous sleep
problems may change brain functioning [19] or alternatively,
psychopathic features may be a risk factor for sleep alterations among
adolescents. It is important to recognize that several mechanisms may
account for the association between poor sleep and psychopathy and
the causes and consequences might be intertwined or bidirectional as
in other associations between sleep and psychopathology [1,7,20].
Based on the literature, the mechanism behind the associations found
between poor sleep and increased psychopathic features may possibly
be attributed to changes in the functioning of brain regions responsible
for impulse control, risk-taking behaviors, reinforcement learning, and
emotional processing. As pointed out by Killgore [27], the functioning
of emotion-regulating regions of the medial prefrontal cortex and the
emotionally responsive regions of the limbic system, including the
amygdala, appears to be altered in both sleep-deprived individuals and
individuals with psychopathic features. It is also worth considering that
sleep problems and psychopathy might share a third common
etiological factor such as compromised function of the autonomic
nervous system, a biological chronotype [45] or a mediating factor like
home environment. Because of the cross-sectional nature of the study,
no causal interpretations can be made. Future studies are needed to
examine whether sleep related problems are associated with increased
scores on measures investigating psychopathic tendencies, and
whether in some individuals deprived sleep instead of a psychopathic
temperamental trait may underlie the behavioral phenotype of
psychopathic features, and also to determine whether improving sleep
quality or increasing sleep amount might decrease impulsivity and
increase prosocial behavior in adolescents.
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The study has some limitations. The first is the lack of objective
measures; as in other large-scale community surveys, both sleep and
psychopathy were measured by self-report. The operationalization of
sleep problems also varies between studies, making comparisons
difficult, and only few studies have investigated a group of youth with
severe sleep problems. Future studies on this topic using parental
reports and objective measures (e.g. actigraphy or polysomnography)
of sleep as well as measures of psychopathy not relying solely on self-
report are needed. Second, our sample was homogeneous with regard
to age; the findings thus may not be generalizable to adults or younger
children. Third, because the study was cross-sectional, causal
interpretations cannot be made. However, we did ask about the
persistence of sleep problems and found that especially self-reported
persistent and frequent sleep problems were associated with an
increased amount of psychopathic features. Studying the associations
between sleep and psychopathic traits, we included gender in the
analyses, and there was no need to control for the age as the sample
was homogeneous in respect to age. However, because of the restricted
nature of the study (cross sectional self-report study evaluating
associations between sleep and psychopathic traits) we were unable to
control for such factors as the effects of somatic illnesses, mental health
problems or criminal history of the responders or their parents, or
recent stressful life events, which may have influenced scores on both
sleep and psychopathy measures. Further studies are needed to
evaluate what is the role of sleep in respect to other factors associated
with psychopathic features in adolescents.

Our results emphasize the importance of addressing sleep among
adolescents since it might be linked to their psychosocial functioning
in behavioral and social domains. Especially adolescents with frequent
and persistent sleep problems or those with continuous short sleep on
all week nights had higher self-reported impulsivity, narcissistic, and
callous-unemotional features, increasing the risk for lower behavioral
control and lack of concern for others. As adolescents with sleep
problems may exhibit psychopathic-like symptoms, it is important to
include a detailed assessment of sleep habits and sleep alterations when
assessing conduct problems and psychopathic features. Treating sleep
problems may potentially diminish these symptoms, which would be
of practical importance.
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