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Introduction: Deteriorated sleep quality is a predisposing factor and symptom of 
affective disorders (AD). It is important to investigate factors driving the relationship 
between sleep and AD, such as personality traits. Previous research has shown 
that personality traits such as the Dark Triad personality traits (DT) narcissism, 
Machiavellianism, and psychopathy are associated with sleep problems and AD. 
The current study examined the moderating influence of the DT in the relationship 
between AD [versus healthy controls (HC)] and sleep quality.

Methods: Data of 657 individuals (267 HC, 390  AD; 483 female, 166 male, 
eight diverse; Mage  =  34.87, SDage  =  13.86) were collected in an online survey, 
which administered the Pittsburgh Sleep Quality Index and the Short Dark Triad 
questionnaire.

Results: Moderation analyses controlling for age and gender revealed that 
Machiavellianism (b  =  −0.76, p  <  0.05, R2  =  0.35) and psychopathy (b  =  −1.15, 
p  <  0.05, R2  =  0.35), but not narcissism (b  =  −0.20, p  =  0.620, R2  =  0.35), had a 
negative effect on sleep quality. Specifically, this effect is more pronounced in the 
HC group, but sleep quality is generally worse in AD.

Conclusion: Our findings indicate that Machiavellianism and psychopathy should 
be considered in the prevention and treatment of AD-associated sleep problems. 
Particularly, monitoring these traits could help to implement timely measures for 
the prevention of sleep problems, such as psychoeducation and sleep hygiene. 
The results highlight the role of personality in the aetiopathogenesis of AD and 
require further differentiation to examine the underlying pathways between the 
DT, sleep, and AD.

KEYWORDS

dark triad, narcissism, depression, bipolar disorder, health behavior

1. Introduction

Affective disorders (AD) subsume psychiatric diseases, which share the symptom of mood 
dysregulations. For example, depression encompasses depressed mood and/or loss of pleasure 
or interest. Bipolar disorder includes both depressive and manic episodes, the latter subsuming 
euphoria and/or heightened irritability. Both share the symptom of disturbed sleep, e.g., an 
increased or decreased need for sleep, insomnia, or difficulties falling or remaining asleep 
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(World Health Organization, 2022). Hence, the association between 
AD and sleep has been frequently investigated, revealing that 
disturbed sleep serves as a symptom and risk factor in AD (Fang et al., 
2019). Specifically, impaired sleep continuity and decreased sleep 
efficiency was found in depression (e.g., Nutt et al., 2008). In bipolar 
disorder, which is characterized by a decreased need for sleep in manic 
episodes, sleep onset latency, and variability of sleep–wake patterns 
are impaired (e.g., Ng et al., 2015). Disturbed sleep is associated with 
maladaptive health behaviors, which heighten the risk of somatic and 
psychiatric comorbidities (Gold and Sylvia, 2016). Particularly, sleep 
disturbances in AD are connected to increased symptom severity, 
illness duration (e.g., Gruber et al., 2011), and higher suicidality (e.g., 
Palagini et al., 2019). Contrary, affecting sleep rhythms has been found 
to positively impact the trajectory of AD, which is reflected by sleep 
deprivation and light therapy treatments, and sleep hygiene (Walsh 
et al., 2014; Dallaspezia and Benedetti, 2015; Rahimi et al., 2016). Due 
to the role of sleep in the etiology and preservation of AD, it is 
necessary to understand the factors driving the relationship between 
sleep and AD. Previous research found that sleep disturbances and AD 
are associated with inflammatory processes, genetic alterations, 
circadian rhythm interruptions, and dys-balances in biochemical 
pathways (e.g., Fang et al., 2019). Moreover, social factors (i.e., lifestyle; 
Lopresti et al., 2013) impact sleep quality, for instance, sleep quality 
was found to be affected by low-intensity exercise, which also leads to 
better cognitive functioning (Taheri and Irandoust, 2019), overall 
performance and well-being (Khcharem et  al., 2022), and more 
regulated appetite (Irandoust and Taheri, 2018). These aspects are 
usually impaired in individuals with AD (Dalkner et al., 2021; Platzer 
et al., 2021). Further, psychological variables like personality traits 
affect both AD and sleep quality (Huang et al., 2016).

The Dark Triad traits (DT) subsume the personality traits 
narcissism, Machiavellianism, and psychopathy. Narcissism is 
characterized by grandiosity, entitlement, and superiority, while 
Machiavellianism encompasses cold and manipulative behavior. 
Psychopathy includes impulsive behavior along with a lack of empathy 
and remorse. Despite their unique intra-and interpersonal correlates, 
all traits share the common core of a socially malevolent character 
(Paulhus and Williams, 2002). A growing body of literature has linked 
the DT to dysfunctional interactional and health-related behavior, 
among others, disturbed sleep habits (e.g., Jonason et  al., 2015a; 
Malesza and Kaczmarek, 2019; Dębska et al., 2021). It was observed 
that the DT are related to circadian rhythm disturbances and an 
eveningness disposition (i.e., being most active in the evening; 
Jonason et  al., 2013; Rahafar et  al., 2022). Specifically, studies 
examining the relationship between narcissism and sleep either 
indicate no association (e.g., Sabouri et  al., 2016), or a positive 
association between narcissism and sleep disturbances (e.g., Ellison 
et  al., 2013). Relatedly, individuals high Machiavellianism and 
psychopathy reported poorer sleep quality, more sleep disturbances, 
and insomnia symptoms (Sabouri et al., 2016; Akram et al., 2018; Yang 
et al., 2019).

Next to a higher risk for sleep disturbances, the DT were 
associated with AD (Jonason et al., 2015b; Shih et al., 2021). This 
finding was reattracted to deteriorated emotion regulation strategies 
(Shen, 2022), but recent research indicated other possible relations 
between the DT and AD symptoms: Narcissism was found to be a 
protective factor acting against depressive symptoms, due to higher 
resilience against distress (e.g., Shih et al., 2021). For Machiavellianism, 

positive associations with depressive symptoms were found (Bianchi 
and Mirkovic, 2020). Psychopathy was shown to be  positively 
correlated with depression, which was explained by the fact that 
externalization of negative moods can result in psychopathic behavior 
(Gómez-Leal et  al., 2019). Contrarily, other studies observed that 
some psychopathic traits can serve as a protective factor in the 
development of depression, because they are related to lower stress-
levels (e.g., Dalkner et al., 2018).

Considering the investigated links between the DT, sleep, and AD, 
it seems plausible that these constructs are interrelated. Augmenting 
knowledge on these relationships may benefit more personalized 
treatment of sleep disorders, which is fundamental in treating 
AD. Moreover, it is necessary to conduct research on personality traits, 
sleep, and AD, since findings within this context could help to identify 
personality-related aspects, which affect sleep quality. This, in turn, 
provides another possibility for monitoring and preventing sleep 
deterioration, which would otherwise worsen or elicit mood-related 
symptoms. The current study thus aims to extend knowledge on the 
interrelation between AD (as opposed to healthy controls, HC), the 
DT, and sleep quality, which is encompasses sleep initiation, sleep 
maintenance, and sleep quantity (Kline, 2013). Previous findings 
indicate that Machiavellianism and psychopathy have a negative effect 
on sleep quality, while there are mixed results for narcissism. However, 
due to the common core of the Dark Triad (e.g., Book et al., 2015; 
Bader et al., 2022), we assumed that narcissism would also deteriorate 
sleep quality in our study. Overall, we hypothesized that the individual 
manifestations of (a) narcissism, (b) Machiavellianism, and (c) 
psychopathy significantly negatively moderate the relationship 
between group (i.e., AD and HC) and sleep quality.

2. Materials and methods

2.1. Sample and procedure

Participants were recruited at the University Clinic for Psychiatry 
and Psychotherapeutic Medicine, via a recruiting company (probando.
io), and social media. Post hoc power calculations using G*Power 
(version 3.1; Faul et al., 2007) indicated a minimum sample size of 485 
participants to detect a small effect (f2 = 0.02) at an α of 5% and a 
power of 80%, when considering two predictors. In total, we collected 
992 data sets, however, 114 of them were incomplete and excluded 
from further analyses, yielding data of 878 individuals (HC = 478, 
AD = 400). Data were included into analyses if participants were 
between the ages of 18–90 and had a diagnosed AD (in the AD group), 
or for HC, did not present a diagnosed psychiatric disorder, intake of 
psychopharmacological drugs, first-degree relatives with diagnosed 
psychiatric disorders, or undiagnosed life-time depressive symptoms. 
The presence of a diagnosed AD was assessed with two questions (“Do 
you have the diagnosis of an affective disorder?” and “Was this diagnosis 
made by a psychiatrist/psychologist/psychotherapist?”). Six individuals 
from the HC group stated a diagnosed psychiatric disorder and 
psychopharmacological drug intake, and further 31 stated to have a 
first-degree relative with a diagnosed psychiatric disorder and were 
thus excluded. To exclude HC participants with life-time depressive 
symptoms, we  used the dichotomous questions of the structured 
clinical interview for DSM-IV disorders. Both items screen for the 
main symptoms of depressed mood and loss of joy/interest in the past 
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for a period of at least 2 weeks every day (Wittchen et  al., 1997), 
leading to exclusion of 174 individuals. Since sleep patterns are 
different in bipolar individuals with manic episodes (i.e., decreased 
need for sleep) compared to those with depressive episodes (i.e., 
increased need for sleep), we  excluded bipolar individuals with a 
current hypomanic or manic episode (n = 10). Finally, we yielded a 
sample size of N = 657 (HC = 267, AD = 390; 483 female, 166 male, 
eight diverse; Mage = 34.87, SDage = 13.86). In the AD group, 50 stated 
to be diagnosed with a single-episode depression, 280 with recurrent 
depression, 49 with bipolar disorder, 10 with dysthymia, and one with 
an unspecified AD. Participants were invited via an online link. The 
survey took 20–30 min. The study was part of a large-scaled ongoing 
project (“Health-protective and harmful moderating effects of the 
Dark Triad Traits in Individuals with Affective Disorders and Mentally 
Healthy Individuals”). A preregistration of the major project can 
be  found at AsPredicted.1 All participants gave written informed 
consent prior to participation. This study was conducted in accordance 
with the Declaration of Helsinki and was approved by the Ethics 
Committee of the Medical University Graz (EC-number: 33-632 
ex 20/21).

2.2. Measurements

This study was conducted via the survey tool LimeSurvey (version 
3.28.39), which was opened from November 2021 to November 2022.

2.2.1. Socio-demographic questionnaire
Participants were asked about personal information (e.g., gender), 

information on their AD (in the AD group), and medical information 
(e.g., comorbidities).

2.2.2. Short dark triad
To assess the DT manifestation, we administered the Short Dark 

Triad (SD3; Jones and Paulhus, 2014), which comprises 27 items. Nine 
items for each trait were presented as statements (e.g., 
Machiavellianism: “Most people can be manipulated.”). Participants 
rated their agreement on a five-point Likert scale, ranging from 
(1) = “disagree strongly” to (5) = “agree strongly.” Scale scores were 
constructed by calculating the mean of the corresponding items (score 
range = 0–5, higher values indicate higher manifestations of the 
respective trait). All scales indicated sufficient internal consistency 
(Cronbach’s α for narcissism: α = 0.71, Machiavellianism: α = 0.79, 
psychopathy: α = 0.71; all α values were calculated for the results 
obtained in the current study).

2.2.3. Pittsburgh sleep quality index
To assess sleep quality, we  administered the Pittsburgh Sleep 

Quality Index (PSQI; Buysse et al., 1989), which assesses subjective 
sleep problems throughout the previous month. It comprises 19 items, 
which generate seven component scores (range 0–3, higher scores 
indicate worse sleep quality): sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbances, use of sleep 
medication, and daytime sleepiness. To construct a total score, the 

1 aspredicted.org/.php?x=6PD_1LZ

sum of the component scores was built (score range = 0–21). 
Cronbach’s α, which was calculated for the results obtained in the 
current study, indicated good internal consistency (α = 0.80).

2.3. Statistics

All analyses were conducted in IBM SPSS Statistics 28. For 
descriptive purposes, group differences in demographic and 
psychometric variables were calculated using χ2-tests and t-tests. 
Subsequently, moderation analyses assessed whether the relationships 
between group (HC vs. AD) and sleep quality were moderated by (1) 
narcissism, (2) Machiavellianism, and (3) psychopathy. Since a 
previous study on the DT and sleep quality included sex and age as 
covariates in a mediation analysis (Yang et al., 2019), we aimed to 
control for both variables. Thus, the relationships of age, gender, and 
the study variables were determined with preliminary Bonferroni-
Holm corrected correlation analyses [adjusted initial α-level of 0.01 
for n = 7 tests (0.05/7; Holm, 1979)]. We used the PROCESS Macro 
v4.1 (Hayes, 2022) to estimate the moderation models and applied 
95% BCa bootstrapping confidence intervals based on 5,000 samples. 
Means were centered prior to analyses. Significant interaction effects 
were probed with simple slope analyses. To determine low, average, 
and high levels of the moderator variables, we used the 16th, 50th, and 
84th variable percentiles. Hypotheses were tested two-tailed and 
statistical assumptions were met. Data and analysis scripts can 
be accessed via https://doi.org/10.17605/OSF.IO/2Y4A9.

3. Results

Descriptive statistics of are depicted in Table 1.
We performed Bonferroni-Holm corrected Pearson-and 

Spearman correlation analyses between the variables gender, age, and 
presence of AD, DT, and PSQI score (see Table 2). For narcissism, 
we observed that males and HC tended to demonstrate higher values. 
Regarding Machiavellianism, men scored significantly higher than 
women. Higher psychopathy values were found in individuals younger 
in age and males. Further, elder individuals and those with AD 
reported worse sleep quality.

To investigate whether the relationship between group (AD vs. 
HC) and PSQI score is moderated by the DT, we conducted three 
moderation analyses with the outcome variable PSQI score, the 
predictor variable group (AD vs. HC), the moderating variables 
narcissism, Machiavellianism, and psychopathy, and the covariates age 
and gender. For narcissism, no significant interaction effect between 
group and PSQI score was found (b = −0.20, 95% CI [−1.02; 0.57], 
t = −0.50, p = 0.620). Regarding Machiavellianism and psychopathy, a 
significant negative interaction effect in the relationship between 
group and PSQI score was found, regardless of age and gender 
(Machiavellianism: b = −0.76, 95% CI [−1.45; −0.08], t = −2.12, 
p < 0.05; psychopathy: b = −1.15, 95% CI [−2.01; −0.26], t = −2.59, 
p < 0.05). This indicates that with increasing levels of Machiavellianism 
and psychopathy, the difference in sleep quality between individuals 
with AD and HC decreases. Moderation statistics are depicted in 
Table 3.

To examine the significant interaction effects of 
group × Machiavellianism on sleep quality (PSQI), we conducted a simple 
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slope analysis. Group had a significant positive effect on the PSQI score 
at low [θAD → PSQI|(Machiavellianism = −0.72) = 5.63, CI [4.87; 6.38], 
t = 14.65, p < 0.001], average [θAD → PSQI|(Machiavellianism = −0.05) = 5.12, 

CI [4.46; 5.67], t = 18.02, p < 0.001], and high manifestations of 
Machiavellianism [θAD → PSQI|(Machiavellianism = 0.84) = 4.44, CI [3.63; 
5.25], t = 10.77, p < 0.001]. At each examined level of Machiavellianism, 
sleep quality was worse in individuals with AD. Figure 1 reveals that 
Machiavellianism seems to play a more pronounced role in sleep quality 
deterioration in HC than in AD.

Regarding the interaction effect of group × psychopathy on sleep 
quality (PSQI score), the simple slope analysis demonstrated a 
significant positive effect of group on the PSQI score at low 
[θAD → PSQI|(psychopathy = −0.62) = 5.75, CI [4.96; 6.54], t = 14.34, 
p < 0.001], average [θAD → PSQI|(psychopathy = −0.17) = 5.24, CI [4.66; 
5.83], t = 17.62, p < 0.001], and high manifestations of psychopathy 
[θAD → PSQI|(psychopathy = 0.60) = 4.35, CI [3.59; 5.11], t = 11.28, 
p < 0.001]. Sleep quality was worse in the AD group than in the HC 
group at each examined level of psychopathy. Figure 2 visualizes that 
psychopathy seems to play a more pronounced role in sleep quality 
deterioration in HC than in AD.

TABLE 1 Group differences in demographic and psychometric properties between individuals with affective disorders (AD) and healthy controls (HC).

Variable Group Total  
(n  =  657)

Statistics

HC  
(n  =  267)

AD  
(n  =  390)

χ2 t

Age M = 29.82 M = 38.33 M = 34.87 −9.10***

SD = 10.01 SD = 15.00 SD = 13.86

Gender 5.55

  Female 199 (74.53%) 284 (72.82%) 483 (73.51%)

  Male 68 (25.47%) 98 (25.13%) 166 (25.27%)

  Diverse 0 (0.0%) 8 (2.05%) 8 (1.22%)

Education 128.49***

  No formal education 0 (0%) 1 (0.26%) 1 (0.15%)

  Compulsory schooling 2 (0.75%) 43 (11.02%) 45 (6.84%)

  Apprenticeship 19 (7.12%) 112 (28.72%) 131 (19.94%)

  High school diploma 88 (32.96%) 148 (37.95%) 236 (35.92%)

  Bachelor degree 88 (32.96%) 34 (8.72%) 121 (18.42%)

  Master degree 60 (22.47%) 46 (11.79%) 106 (16.13%)

  PhD 10 (3.75%) 7 (1.79%) 17 (1.67%)

Somatic comorbidities (yes) 19 (7.12%) 141 (36.15%) 160 (24.35%) 72.54***

Psychiatric comorbidities (yes) 0 (0.0%) 205 (52.56%) 205 (31.20%) 204.00***

Somatic medication (yes) 18 (6.74%) 146 (37.44%) 164 (24.96%) 79.72***

Psychiatric medication (yes) 0 (0.0%) 330 (84.62%) 330 (50.23%) 453.92***

FDR (yes) 0 (0.0%) 148 (37.95%) 148 (22.53%) 130.78***

Narcissism M = 2.41 M = 2.12 M = 2.24 5.62***

SD = 0.62 SD = 0.68 SD = 0.67

Machiavellianism M = 2.42 M = 2.55 M = 2.50 −2.15*

SD = 0.68 SD = 0.81 SD = 0.76

Psychopathy M = 1.77 M = 1.89 M = 1.84 −2.41*

SD = 0.56 SD = 0.66 SD = 0.63

Sleep quality M = 4.61 M = 10.01 M = 7.81 −18.27***

(PSQI Score) SD = 2.51 SD = 4.36 SD = 4.57

M, Mean; SD, Standard deviation; FDR, First-degree relative diagnosed with a psychiatric disorder; HC, Healthy controls; AD, Individuals with affective disorders; PSQI, Pittsburgh sleep 
quality index (higher scores indicate worse sleep quality). *p < 0.05, ***p < 0.001. Significant results are printed in bold.

TABLE 2 Pearson-and Spearman correlation analyses between 
demographic variables, Dark Triad traits, and sleep quality.

Variable Age Gendera Groupa

Narcissism −0.05 0.20*** −0.22***

Machiavellianism −0.02 0.10* 0.06

Psychopathy −0.12* 0.24*** 0.08

PSQI Score 0.26*** 0.03 0.61***

Gender = Female (=1), male (=2), and diverse (=3). Group, Healthy controls (= 1) vs. 
individuals with affective disorders (=2). PSQI, Pittsburgh sleep quality index (higher scores 
indicate worse sleep quality). N = 649. *p < 0.05, ***p < 0.001. Bonferroni-Holm correction 
with initial α = 0.01 for all correlations. Significant results are printed in bold. aSpearman 
correlation coefficients.
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4. Discussion

This study investigated the moderating effect of narcissism, 
Machiavellianism, and psychopathy in the relationship between AD 
(as opposed to HC) and sleep quality. Results reveal that 
Machiavellianism and psychopathy, but not narcissism, are differently 
associated to sleep quality in individuals with AD and HC. In HC, 
there is a more profound deterioration in sleep quality, depending on 
the individual manifestation of Machiavellianism and psychopathy, 
compared to AD.

Our hypothesis of narcissism posing as a significant negative 
moderator in the relationship between group and sleep quality was not 
supported by our results, since narcissism did not have a significant 
influence on this relationship in our study. However, this corroborates 
previous research on the DT and sleep behavior, which indicates no 
association between narcissism and sleep–wake habits (Rahafar et al., 
2022), chronotype (Jonason et al., 2013), sleep disturbances (Sabouri 
et al., 2016), and insomnia (Akram et al., 2018; Yang et al., 2019). One 
explanation for this finding is that the negative relationship between 
the DT and sleep disturbances exists due to negatively affected 
cognitive-emotional processes (e.g., rumination; Sabouri et al., 2016), 
which is also present in AD (e.g., Kovács et  al., 2020). However, 

individuals high in narcissism are less inclined to negative rumination 
due to their subjective grandiosity (Yang et al., 2019). Of all the DT, 
narcissism has even been determined as a buffer for negative health 
outcomes (Jonason et al., 2015a), but might be more relevant in other 
health-related behaviors. Another explanation could be the lacking 
differentiation between narcissism subfacets in our study. For example, 
Jonason et  al. (2013) found a positive association between an 
eveningness disposition and exploitative narcissism. Similarly, 
vulnerable narcissism was associated with poor sleep quality (Annen 
et  al., 2017). Differentiating between narcissism subfacets could 
elucidate the relationship of narcissism and sleep quality.

Further, we  hypothesized that both Machiavellianism and 
psychopathy significantly negatively moderate the relationship 
between group and sleep quality, which was corroborated by our 
results. Indeed, Machiavellianism and psychopathy were found to pose 
as negative moderating variables in this relationship, indicating that 
these traits have a negative influence on sleep quality in both AD and 
HC. This is consistent with previous literature, which demonstrates the 
deteriorating effect of the so-called “Malicious Two” traits on insomnia 
symptoms (Akram et al., 2018; Yang et al., 2019), sleep disturbances 
(Sabouri et al., 2016), sleep and wake-up time instability (Rahafar 
et al., 2022), and chronotypes (Jonason et al., 2013; Costa Porfírio and 

TABLE 3 Linear model of the predictors of sleep quality.

b SEb t p

Constant −1.55 0.60 −2.60 0.010

[−2.74; −0.40]

Group 5.15 0.29 17.97 0.000

[4.59; 5.71]

Narcissisma 0.29 0.61 0.48 0.635

[−0.90; 1.48]

Group × Narcissism −0.20 0.41 −0.50 0.620

[−1.02; 0.57]

Constant −1.27 0.61 −2.09 0.037

[−2.48; −0.10]

Group 5.08 0.28 17.93 0.000

[4.53; 5.63]

Machiavellianisma 1.66 0.56 2.97 0.003

[0.61; 2.72]

Group × Machiavellianism −0.76 0.36 −2.12 0.034

[−1.45; −0.08]

Constant −1.15 0.61 −1.89 0.060

[−2.34; 0.04]

Group 5.04 0.29 17.68 0.000

[4.49; 5.58]

Psychopathya 2.39 0.70 3.43 0.001

[1.01; 3.74]

Group × Psychopathy −1.15 0.44 −2.58 0.010

[−2.01; −0.26]

Group, Healthy controls (=1) vs. individuals with affective disorders (=2). Linear Model controlling for age and gender. Total R2 for narcissism, Machiavellianism, and psychopathy = 0.35. 95% 
BCa bootstrapping confidence intervals based on 5,000 samples in square brackets. Significant results are printed in bold. aMean centered variables.
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Corrêa Varella, 2022). Deteriorated sleep among those high in 
psychopathy and Machiavellianism may be  a result of insufficient 
emotion regulation, resulting in negatively toned cognitive activity, 
which affects sleep quality (Sabouri et al., 2016; Akram et al., 2018). 

Further, Machiavellianism and psychopathy were previously 
connected to cortisol levels (Dane et al., 2018), and psychopathy was 
associated with altered cortisol awakening responses, which could 
affect sleep quality (Johnson et al., 2014). These findings suggest an 
underlying biological pathway and highlight the interaction between 
personality traits, physiological aspects, and behavior. At higher levels 
of Machiavellianism and psychopathy, there was a more profound 
association between these traits and deteriorated sleep quality in HC 
compared to AD. Moreover, the sleep quality score only slightly 
changed across the personality trait manifestations in AD. This 
indicates that the contribution of these traits to sleep quality may 
be insignificant in the AD group, given the generally poorer sleep 
quality in AD compared to HC. Possibly, there are other variables 
playing a more important role in the sleep quality of individuals with 
AD than these traits, but do not affect HC. For instance, HC are not 
influenced by illness-related variables (e.g., symptomatology, Gruber 
et  al., 2011; Becker Cretu et  al., 2016), or psychopharmacological 
medication (Barton et al., 2022), which might affect sleep quality in 
AD. Moreover, worse sleep quality was previously associated with 
deteriorated neurocognitive functioning (Russo et  al., 2015), less 
social relationships (Kent et al., 2015), poor health behaviors (Lee 
et al., 2020), and more stressful life-events (Saunders et al., 2013). All 
of these factors are more present in individuals with AD compared to 
HC, thus possibly determining sleep quality in AD rather than 
personality traits. Future studies should look into the exact 
determinants of deteriorated sleep quality in both AD and HC.

Since the previously mentioned studies were conducted in 
samples of HC, the current study is the first to provide data on the 
negative influence of Machiavellianism and psychopathy on sleep 
quality in individuals with AD and HC. Considering these traits could 
result in a more personalized treatment of sleep disorders, which 
could lead to an amelioration of AD. Nevertheless, Machiavellianism 
and psychopathy also seem to profoundly influence sleep quality of 
mentally healthy individuals. Thus, the individual manifestation of 
these traits could serve the early detection and prevention of sleep 
deterioration in both groups.

4.1. Limitations

The study results should be interpreted with following limitations 
in mind. First, our statistical approach does only allow for an 
interpretation of the DT manifestation in sleep quality in both groups 
(AD vs. HC). Hence, a between-group difference cannot be statistically 
determined. Given the cross-sectional design of the current study, the 
results lack causality and direction. Moreover, the use of self-assessment 
questionnaires implies the possibility of motivation and social 
desirability biases, and the use of self-reported diagnoses might result 
in incorrect or inaccurate participant information. The study 
investigated the Dark Triad traits as it is one of the most examined 
personality constructs, however, future studies might investigate the 
Dark Tetrad (including the Sadism trait; Paulhus, 2014), as it has also 
been shown to be negatively associated with various health domains 
(e.g., Kircaburun et  al., 2018; Konc et  al., 2022). Moreover, future 
research should look into the diagnosis of AD as a moderator between 
the DT and sleep quality, since the DT serve as risk factors for both AD 
and poor sleep quality. Finally, the study was conducted online, thus 
the participation setting might not have been entirely equal for all 
participants, and some subpopulations might have had a more 

FIGURE 1

Visual representation of the moderation effect of group [individuals 
with affective disorders (AD) vs. healthy controls (HC)] on sleep quality 
(as measured by the Pittsburgh Sleep Quality Index) by 
Machiavellianism. The moderator variable Machiavellianism was 
centered prior to moderation analysis. Results from probing the 
moderator at the 16th, 50th, and 84th percentile (black dots) revealed 
a significant positive effect of group (HC vs. AD) on the Pittsburgh 
Sleep Quality Index at low [θAD→PSQI|(Machiavellianism  =  −0.72)  =  5.63, 
CI [4.87; 6.38], t =  14.65, p <  0.001], average [θAD→PSQI| 
(Machiavellianism  =  −0.05)  =  5.12, CI [4.46; 5.67], t =  18.02, p <  0.001], 
and high manifestations of Machiavellianism [θAD→PSQI| 
(Machiavellianism  =  0.84)  =  4.44, CI [3.63; 5.25], t =  10.77, p <  0.001].

FIGURE 2

Visual representation of the moderation effect of group [individuals 
with affective disorders (AD) vs. healthy controls (HC)] on sleep 
quality (as measured by the Pittsburgh Sleep Quality Index) by 
psychopathy. The moderator variable psychopathy was centered 
prior to moderation analysis. Results from probing the moderator at 
the 16th, 50th, and 84th percentile (black dots) revealed a significant 
positive effect of group (HC vs. AD) on the Pittsburgh Sleep Quality 
Index [θAD→PSQI|(psychopathy  =  −0.62)  =  5.75, CI [4.96; 6.54], t =  14.34, 
p <  0.001], average [θAD→PSQI|(psychopathy  =  −0.17)  =  5.24, CI [4.66; 
5.83], t =  17.62, p <  0.001], and high manifestations of psychopathy 
[θAD→PSQI|(psychopathy  =  0.60)  =  4.35, CI [3.59; 5.11], t =  11.28, 
p <  0.001].
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facilitated access than others, hence limiting generalizability of 
the outcomes.

4.2. Conclusion

This study is the first to examine the DT with regards to sleep quality 
in a sample of individuals with AD and HC. It was found that 
Machiavellianism and psychopathy, but not narcissism, negatively affect 
sleep quality in both groups. This seems to be more pronounced in 
mentally healthy individuals. Our results emphasize the role of personality 
traits in the multifactorial aetiopathogenesis of AD and point out their 
consideration in the treatment or prevention of AD symptomatology 
(e.g., sleep disturbances). Incorporating personality traits could support 
the creation of customized treatment plans, thereby reducing treatment 
duration, strengthening adherence, and optimizing treatment outcomes.
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