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Disturbed sleep comes in many forms. While the key role of sleep in mental health is undisputed, our understanding of the type of
sleeping problems that manifest in the early stages of psychiatric disorders is limited. A sample without psychiatric diagnoses (N= 440,
341 women, 97 men, 2 non-binaries;Mage= 32.1, SD= 9.4, range 18–77) underwent a comprehensive assessment, evaluating eight sleep
features and 13 questionnaires on common psychiatric complaints. Results revealed that traits of affect disorders, generalized anxiety,
and ADHD had the worst sleep profiles, while autism disorder, eating disorder, and impulsivity traits showed milder sleep issues. Mania
was the only trait associated with an overall better sleep profile. Across traits, insomnia and fatigue dominated and sleep variability was
least prominent. These findings provide support for both transdiagnostic and disorder-specific targets for prevention and treatment.
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INTRODUCTION
Sleep disturbances are common among individuals with subclinical
and clinical psychiatric disorders, contributing to the development or
worsening of symptoms [1, 2]. Sleep disturbances can manifest in
various forms, including insomnia, hypersomnia, and alterations in
sleep duration and rhythms [2, 3]. Insomnia or hypersomnia is
explicitly listed as diagnostic criterion in disorders such as major
depressive disorder (MDD), generalized anxiety disorder (GAD), and
posttraumatic stress disorder (PTSD), while a decreased sleep need is
typical in the manic phase of bipolar disorder [4]. Sleep disturbances
are also prevailing across a spectrum of other disorders from
attention-deficit hyperactivity disorder (ADHD) [5] to schizophrenia
[6]. Moreover, they are frequently present in at-risk populations and
subthreshold phenotypes, and correlate with psychiatric symptoms in
otherwise healthy individuals [7–9]. Other sleep-related features that
have been associated with mental problems include being an
evening chronotype or having a delayed sleep phase (i.e., late sleep
and wake times), and social jetlag (i.e., misalignment between an
individual’s circadian rhythm and their external social or work
schedules) [10–12]. Given the potential for various effective
treatments [2, 13, 14], identifying the most prominent sleep features
in different mental health presentations represents a fruitful research
target.
Important steps in guiding prevention strategies include a better

understanding of the type of sleep features that characterize
populations with psychiatric symptoms but lacking formal diagnoses.
Constructing sleep feature profiles can indicate which sleep features
may contribute to symptomatology and can identify potential risk
factors and prevention targets before disorder onset. Analyzing the
same individuals across all sleep and psychiatric dimensions enables
us to gauge the magnitude of associations relative to each other.
Dimensional approaches involve studying a spectrum of

underlying causes and mental health issues rather than focusing
on clinical populations [15]. Instead of focusing on mental health

conditions as discrete categories, dimensional approaches recog-
nize that mental health exists on a continuum or spectrum, with
varying degrees of severity. This approach can offer valuable
insights into the mechanisms involved in the early stage of
psychiatric disorders and facilitate a better understanding of the
complex interplay between sleep and psychiatric problems,
potentially leading to more effective preventative strategies [16].
Using a dimensional approach, we aimed to identify the most

central sleep features seen in different psychiatric dimensions in a
cohort free of formal psychiatric diagnoses. Based on literature on
the presence of sleep symptoms in disorders and literature on the
predictive value of sleep and circadian features in longitudinal risk
studies, we hypothesized that insomnia, fatigue, and the evening
chronotype would be the most prominent, particularly in traits
relating to mood disorders. A better understanding of the specific
sleep features associated with mental health can aid prevention
and tailoring treatment strategies to address central sleep issues
associated with psychiatric problems.

METHODS
Participants
A total of 440 participants (341 women, 97 men, 2 non-binary; Mage= 32.1,
SD= 9.4, range 18–77) were included in the final analyses after excluding 75
individuals with a psychiatric diagnosis, taking psychotropic medication, or
incorrectly answering the data quality checks. Among the 440 participants,
273 (62.0%) worked part-time, full-time, or were self-employed, 77 (17.5%)
were part-time or full-time students, 6 (1.4%) did voluntary work, 47 (10.7%)
were unemployed, 2 (0.5%) were retired, and 18 (4.1%) did not fall into any of
these categories (e.g., homemaker/parent, in between jobs, sick leave) (the
total can add up to > 100% due to an individual fitting multiple categories).

Recruitment strategy
Participants were recruited via an online recruitment platform (Prolific.co).
Individuals can sign up for studies that are listed on this platform.
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Researchers can specify the eligibility criteria for their studies. Participants
qualified if: residing in United Kingdom; fluent in English; ≥18 years; ≥99%
approval of previous participations on Prolific.co. Individuals with a
psychiatric diagnosis or taking psychotropic medication were excluded
(see also under “Participants”). No other stringent exclusion criteria applied
in order to recruit participants with a diverse range of psychiatric trait
levels, ranging from low level to high level symptoms. Participants received
financial compensation. See Supplement for further information on
recruitment.

Procedures and measures
The study is part of a larger two-day study on diurnal variation in
psychiatric symptoms (Balter et al.17 it also includes the chronotype-
psychiatric trait associations but including a larger sample than the one
used here) and cognitive functioning. The data analyzed in the present
study were collected during the baseline session. The baseline session was
conducted on a weekday between 09:00-21:00. Participants completed
questionnaires on sleep, psychiatric traits and risk factors, and performed
brief cognitive tests (results not reported here). Data collection took place
in October 2021, during the COVID-19 pandemic.

Ethics approval. All participants provided online informed consent at the
start of the study. The study was approved by the Swedish Ethical Review
Authority (dnr:2021-01695) and performed in accordance with ethical
principles of the Declaration of Helsinki.

Sleep features. The following sleep features were assessed: sleep duration
deviation (the participant’s deviation from the sample’s mean sleep
duration was calculated for the last night’s sleep, represented as either
shorter or longer than the mean of 7h39min); fatigue (one item of the

Sickness Questionnaire [18]); social jetlag (Munich Chronotype Question-
naire [19]); non-restorative sleep; poor sleep quality; perceiving sleep as
insufficient (Karolinska Sleep Questionnaire [20]); evening chronotype
(reduced Morningness Eveningness Questionnaire [21]); insomnia (Insom-
nia Severity Index [22]). The KSQ and the ISI were not administered in a
subset of the participants. See Supplement for further information. These
features were selected as they represent central dimensions of sleep and
encompass a spectrum of sleep features commonly encountered to
deviate in psychiatric disorders [2, 23, 24]. The inclusion of chronotype and
social jetlag was deemed relevant due to their potential impact on
circadian rhythms and its association with certain psychiatric symptoms
[10, 23, 25].

Psychiatric trait questionnaires. Thirteen validated questionnaires on
common psychiatric traits and risk factors were included (referred to as
“psychiatric traits” for the remainder of the text) assessing: depression;
generalized anxiety; mania; delusional ideation; emotion dysregulation;
autism; impulsivity; emotional instability; ADHD; obsessive compulsive
disorder (OCD); eating disorder; apathy; social anxiety. See Table 1 for an
overview of all questionnaires and the sample sizes per measure. The
questionnaires were completed in the order as listed in Table 1 unless
otherwise stated. Demographic information, as well as details pertaining to
psychiatric diagnoses and medication intake were also collected. See
Supplement for further information about the sample, including sample
distribution plots and heatmaps of the questionnaires.

Data quality checks. For data quality purposes, two attention checks and
one honesty check were included [26]: “Please rate the response
alternative ‘agree (9)’ for this question”; “Please answer 100”; “Have you
been completely honest in your answers?”. Data of participants who failed
more than one quality check (n= 6) were excluded.

Table 1. Summary of the sleep features and psychiatric trait measures, along with their respective sample sizes (N).

Sleep feature measures Main outcome N

Time turned off light, minutes to fall asleep, time woken up Last night’s sleep duration, sleep duration
deviation (shorter or longer sleep than the
sample mean)

439/436

Munich Chronotype Questionnaire (MCTQ) [19] Social jetlag 436

Karolinska Sleep Questionnaire (KSQ) complaints [20] Non-restorative sleep, poor sleep quality,
perceived too little sleep

377

Reduced Morningness-Eveningness Questionnaire (rMEQ) [21] Chronotype 440

Insomnia Severity Index (ISI) [22] Insomnia 375

“I feel tired” item of the Sickness Questionnairea [18] Fatigue 440

Psychiatric trait questionnaires Main outcome N

Center for Epidemiologic Studies Depression Scale Revised Short Form
(CESD-R 10) [34]

Depression trait 440

Generalized Anxiety Disorder-7 (GAD-7) [35] Generalized anxiety trait 440

Altman Self-Rating Mania Scale (ASRMS) [36] Mania trait 440

Peters Delusions Inventory 21 (yes/no subscale) (PDI-21) [37] and unusual
experiences subscale of the Oxford-Liverpool Inventory of Feelings and
Experiences (O-LIFE) [38]

Delusional ideation trait 440

Difficulties in Emotion Regulation Scale-16 (DERS-16) [39] Emotion dysregulation trait 440

Autism Quotient-10 (AQ-10) [40] Autism trait 440

Health-relevant Personality Inventory (HP5i) impulsivity subscale [41] Impulsivity trait 440

Affective Lability Scale (ALS-18) [42] Emotional instability trait 440

Adult ADHD Self-Report Scale (ASRS) [43] ADHD trait 440

Obsessive Compulsive Inventory-Revised (OCI-R) [44] OCD trait 440

Eating Attitudes Test-26 (EAT-26) part B [45] Eating disorder trait 440

Apathy Evaluation Scale (AES) [46] Apathy trait 440

Liebowitz Social Anxiety Scale (LSAS) [47] Social anxiety trait 440

Note. Questionnaires were completed in the order as presented. ADHD Attention Deficit Hyperactivity Disorder, OCD Obsessive Compulsive Disorder. See
Figure S3 for distribution plots of the psychiatric trait questionnaires.
aThe fatigue measure was completed after the PDI-21 and O-LIFE subscale.
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Statistical analysis
Univariate fixed effect regression models were fitted to assess the
relationship between sleep features and psychiatric traits, using the lm
function in R. All variables were Z-transformed before analysis to allow
comparison of coefficients. For all sleep measures, datapoints > 4 SD above
or below the means were removed. This resulted in excluding eight out of
3,705 datapoints (0.22%): four datapoints for social jetlag; one for last
night’s sleep duration; an additional three for sleep duration deviation. No
datapoints were excluded for other sleep measures.

RESULTS
Insomnia
Insomnia was among the most dominant sleep problem,
associated positively with all traits except for mania, which
showed a negative association. See Fig. 1 and Tables S2–14 for
results. Traits relating to affect disorders, such as depression,
generalized anxiety, emotional instability, and emotion dysregula-
tion, and ADHD were most strongly associated with insomnia.

Autism disorder, eating disorder, impulsivity, and delusional
ideation traits showed the weakest association with insomnia.

Fatigue
All traits were associated with fatigue. Fatigue was particularly
prominent among affect disorder-related traits. Impulsivity and
autism exhibited a weak association with fatigue, and mania was
associated with reduced fatigue.

Non-restorative sleep
Among the sleep features experienced in delusion ideation and
OCD, non-restorative sleep was most prominent.

Poor sleep quality
Poor sleep quality was most prominent in traits of depression and
generalized anxiety, followed by emotion dysregulation, social
anxiety, emotional instability, ADHD, and apathy. Poor sleep
quality was less pronounced in OCD, impulsivity, and eating

Social anxiety

Impulsivity Mania OCD

Emotion dysregulation Emotional instability Generalized anxiety

Delusional ideation Depression Eating disorder

ADHD Apathy Autism

−0.3 0.0 0.3 0.6

−0.3 0.0 0.3 0.6 −0.3 0.0 0.3 0.6

Social jetlag
Sleep duration deviation

Evening chronotype
Perceived too little sleep
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Fatigue
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Non−restorative sleep

Fatigue
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Standardized Coefficient

Fig. 1 Sleep problem profiles in 13 psychiatric traits. Standardized coefficient plots illustrating the relationships between sleep features and
psychiatric traits. Error bars represent 95% confidence intervals. A coefficient of 0 indicates no relationship (range −1 to +1). Lighter color
intensities indicate a stronger coefficient. Higher values of sleep duration deviation indicate either a shorter or longer sleep duration than the
mean of 7h39min. The rMEQ score was rescored such that a higher score is interpretated as a tendency towards being an evening-type.
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disorder, and non-significant in delusional ideation, autism, and
mania.

Perceived too little sleep
Mania was associated with a reduced perception of too little sleep.
Except for autism, delusional ideation, and impulsivity, all traits
were associated with perceiving sleep as insufficient.

Sleep duration deviation
OCD, depression, delusional ideation, emotional instability, gen-
eralized anxiety, and ADHD were the only traits associated with a
deviation in sleep duration (i.e., either shorter or longer sleep
duration than the sample mean of 7h39min).

Evening type
Mania was associated with morningness while all other traits
(except for eating disorder) were associated with eveningness. See
also [17]. In autism disorder, eveningness was the most prominent
sleep feature.

Social jetlag
Modest relationships were apparent between psychiatric traits
and the degree of social jetlag, significantly so for OCD, delusional
ideation, and emotional instability.

DISCUSSION
In the present study we characterized the sleep features
manifesting in a range of psychiatric aspects in a sample of
individuals without formal psychiatric diagnoses. Insomnia was
not only strongly related to levels of depression and generalized
anxiety, but also to many other psychiatric traits, ranging from
features of affect disorders, including apathy, emotion dysregula-
tion, emotional instability, and social anxiety, to ADHD, delusional
ideation, and OCD. This mirrors observations in patients diagnosed
with a psychiatric disorder, where insomnia disorder is highly
common [27]. Given that these associations exist in a population
without formal psychiatric diagnoses, it is crucial to evaluate
presence of insomnia symptoms in relation to most psychiatric
indications, recognizing it as both a risk factor and potential early
intervention target. Notably, insomnia treatment yields more
favorable outcomes than depression treatment in patients with
comorbid depression and insomnia [28]. Moreover, addressing
insomnia has shown promise in ameliorating a range of
psychiatric symptoms [29], indicating that insomnia interventions
could be fruitful for various psychiatric indications.
Traits relating to affect disorders, generalized anxiety, and ADHD

showed the worst sleep profiles. Individuals with higher levels of
these traits suffered from insomnia, fatigue, non-restorative sleep,
poor sleep quality, and insufficient sleep and have an evening
chronotype. Mania was the only trait associated with an overall
better sleep profile, e.g., lower levels of insomnia, less fatigue, less
non-restorative sleep and perceiving sleep as less insufficient, as well
as having a morning chronotype. Indeed, a decreased sleep need is
among the diagnostic criteria for the manic phase of bipolar disorder
[4], which appears to manifest even at subclinical mania levels, as
shown in the current study. Autism, eating disorder, and impulsivity
showed the least severe sleep profiles, with insomnia, fatigue, or the
evening chronotype being their most prominent feature. Delusional
ideation and OCD showed a moderately bad sleep profile, with non-
restorative sleep being their main sleep complaint. Across all traits,
social jetlag was the least significant problem. Despite the
eveningness being common among most psychiatric traits (11 out
of 13 psychiatric traits), it did not rank among the three most
common characteristics in most psychiatric traits (with exceptions
noted for autism and apathy). This further highlights the relevance of
evaluating multiple sleep characteristics in order to understand the
magnitude of their associations relative to each other.

While insomnia is associated with most traits, delusional ideation,
eating disorder, and OCD traits showed stronger associations with
fatigue and non-restorative sleep. This indicates that various
psychiatric vulnerabilities may be best targeted by different sleep
intervention strategies. Early identification and management of
sleep problems have the potential to mitigate the development or
worsening of mental health issues. Tailored sleep intervention
strategies, based on the specific sleep profiles, hold significant
promise to guide the choice of interventions an individual may
benefit from most, although further investigation is necessary.
Furthermore, certain combinations of sleep features may indicate a
common underlying disturbance. For instance, individuals with
elevated OCD symptoms, that was associated with both social jetlag
and evening chronotype, may benefit from interventions addressing
circadian misalignment - referring to a discrepancy between the
body’s internal clock and environmental cues - such as optimal
scheduling of light exposure [30]. Conversely, insomnia and fatigue
emerged as primary complaints in depression, suggesting these
individuals may derive greater benefits from cognitive behavioral
therapy for insomnia (CBT-I) treatment [31].
A limitation of this study is the use of self-report measures, which

can introduce response bias and require recognition and commu-
nication of symptoms. However, many psychiatric symptoms are first
and foremost subjective experiences and diagnosis of psychiatric
disorders primarily rely on self-reported symptoms and observations.
The use of validated measures in this study ensures a standardized
and reliable assessment of traits relating to psychiatric disorders.
Another limitation is that the cross-sectional design does not allow
for conclusions on causality. Furthermore, data were collected during
the COVID-19 pandemic, which may have altered sleep patterns
[32, 33]. Future research may therefore aim to replicate the findings
in a post-pandemic context. Despite these limitations, the thorough
comparison of a large range of sleep features and key psychiatric
dimensions offers valuable insights into the relationship between
sleep characteristics and psychiatric traits within the non-diagnosed
range. Analyzing the same individuals across all sleep and psychiatric
dimensions allowed for the estimation and illustration of the
magnitude of associations with sleep features relative to each other.
This provides important information that may help the reader to
interpret other research findings in the field by highlighting the
relative importance of different sleep health problems. The findings
underscore that in populations free of formal psychiatric diagnoses,
discernible sleep problems are already noticeable, with insomnia
symptoms and fatigue being the prominent problem. The data also
show that, in many cases, more than one sleep health problem exists
with some differences in the primary, most taxing, problem. Besides
the strong relationships seen between insomnia and features of
affect disorders, our study highlights that individuals with subclinical,
or undiagnosed, delusional ideation and autism display distinct sleep
problem profiles, with stronger associations with fatigue, non-
restorative sleep, and having an evening chronotype. The findings
hold promise for identifying early indicators and potential risk factors
for the onset of psychiatric disorders.

DATA AVAILABILITY
A markdown file containing the analysis is available on the Open Science Framework
(OSF) at https://osf.io/82d9b.
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