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Introduction
Idiopathic hypersomnia (IH) was identified and named in the 20th century by 
renowned Czechoslovak neurologist, neurophysiologist and sleep researcher  
Bedřich Roth.

In 1956 the first description of  IH appeared in Roth’s article Sleep drunkenness 
and sleep paralysis in Czechoslovak Neurology. In 1976 Roth published the 
comprehensive description of  the disorder. In the same publication the term 
idiopathic hypersomnia was used first and gained a general acceptance. We have 
come a long way since Roth’s first work. However, there is still much work to be 
done. There is an absence of  a sufficiently strong IH biomarker, poor  
epidemiological characterization, little knowledge of  pathophysiology and no 
registered treatment.

The aim of  this paper is to present the main findings concerning IH and to 
summarize the current and past information on depressive symptoms in IH. 
Because there is a discrepancy in the literature about the relationship between 
IH and depressive symptoms we reopen the existing, important question of  
whether the hypersomnolence in IH comes first or whether depressive symptoms 
(or mood disorder) are the first to appear. We speculate about the connection of  
pathophysiological aspects of  both IH and mood disorders. This paper also discusses 
the problematic distinguishing among IH, hypersomnia associated with a psychiatric 
disorder and mood disorder.

Idiopathic hypersomnia – Current classification, diagnosis,  
differential diagnosis, and symptoms
Two main diagnostic manuals are commonly used to assist in diagnosing sleep 
disorders: the third edition of  the International Classification of  Sleep Disorders 
(ICSD-3) (American Academy of  Sleep Medicine, 2014) and the fifth edition of  the 
Diagnostic and Statistical Manual of  Mental Disorders (DSM-5) (American Psychiatric 
Association, 2013).

The ICSD-3 uses the term idiopathic hypersomnia (American Academy of  Sleep 
Medicine, 2014) while according to the DSM-5 the disorder is called hypersomnia 
(American Psychiatric Association, 2013).

The ICSD-3 classifies IH as a central disorder of  hypersomnolence (CDH). For the 
sake of  completeness, it should be pointed out that the term hypersomnolence is used 
to name the symptom of  excessive sleepiness, whereas hypersomnia refers to specific 
disorders, such as IH (American Academy of  Sleep Medicine, 2014).

Hypersomnolence disorders may be divided into those that are primary, meaning 
they are not caused by another condition and disrupted night sleep namely 
narcolepsy type 1 (NT1) with cataplexy, narcolepsy type 2 (NT2) without cataplexy, 
IH and Kleine-Levin syndrome and those that are secondary, in which sleepiness is 
believed to be caused by the other disorders, medication, or short habitual sleep 
time.
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Patients with IH suffer from periods of  an irrepressible need for sleep or daytime 
lapses into sleep occurring for at least three months despite undisturbed nocturnal 
sleep of  good quality. These periods occur according to the ICSD-3 daily (American 
Academy of  Sleep Medicine, 2014), and according to DSM-5 at least 3 times a 
week (American Psychiatric Association, 2013). IH does not involve cataplexy. 
Sleep-onset REM period (SOREM) may occur on Multiple Sleep Latency Test (MSLT) 
and preceding night polysomnography (PSG) together less than twice. Objective 
evidence of  hypersomnolence in IH must be demonstrated by MSLT showing 
the mean sleep latency (MSL) of  ≤ 8 minutes, and/or by a total sleep time of  
≥ 660 minutes/24 hours recorded by PSG or by wrist actigraphy and a sleep diary. 
In addition to that, sleep efficiency (SE) on PSG is usually above 90% in IH patients 
while self-reported quality of  sleep may be poor. Patients typically do not easily 
wake up and often use special procedures or need someone who wakes them up 
(American Academy of  Sleep Medicine, 2014).

Compared to narcolepsy, sleepiness in IH does not have an imperative character 
(Vernet et al., 2010). Hypersomnolence may fluctuate in severity and occurs typically 
in monotonous situations that require a low activation (while attending lectures, 
reading, watching TV), but may appear in situations demanding more attention 
(meeting at work or social event) as well. Naps are generally long, often longer than 
60 minutes and described as unrefreshing by 46% to 78% of  patients (American 
Academy of  Sleep Medicine, 2014). The self-administered questionnaire Epworth 
Sleepiness Scale (ESS) is commonly used to measure the subjective excessive 
daytime sleepiness (EDS) ( Johns, 1991).

Roth distinguished monosymptomatic and polysymptomatic form of  IH (Roth,  
1976). The monosymptomatic form manifests itself  by EDS, while polysymptomatic 
form is characterized by EDS, prolonged night sleep usually of  12–18 hours 
duration and signs of  sleep inertia historically known as sleep drunkenness (SD) upon 
awakening. Sleep drunkenness consists of  prolonged and difficult period between 
awakening until the full wakefulness associated with repeated returns to sleep, 
disorientation, irritability and poor coordination (American Academy of  Sleep 
Medicine, 2014).

Similarly to Roth (1976), the previous edition of  the International Classification 
of  Sleep Disorders (ICSD-2) distinguished two IH phenotypes as independent 
nosological units: IH with long sleep time (LST) (i.e. > 10 hours for the main sleep 
period) and IH without long sleep time (American Academy of  Sleep Medicine, 
2005).

The ICSD-3 merged two IH forms into one unit because of  the insufficient 
diversity of  these forms (Vernet and Arnulf, 2009; American Academy of  Sleep 
Medicine, 2014). However, it has been suggested that IH with LST may be a juvenile 
form of  the same disorder, later evolving towards less sleep in night.

In favour of  this hypothesis is that total sleep time during night-time and during 
24 hours slightly decreased with increasing age at diagnosis time (Vernet and Arnulf, 
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2009). A longitudinal follow-up of  IH patients would be helpful to support this 
hypothesis.

Monosymptomatic form of  IH is not very different from NT2. The only distinction 
between them is the presence of  two or more SOREM periods on the MSLT or 
preceding PSG in NT2. Moreover, the SOREM occurrence is not stable in IH and 
NT2 (Trotti et al., 2013; Šonka et al., 2014; Lopez et al., 2017b; Ruoff et al., 2018). 
Thus IH (especially its monosymptomatic form) and NT2 may be the same condition 
(Lammers et al., 2020).

The differential diagnosis of  IH consists primarily in the exclusion of  chronic sleep 
deprivation, then other CDH, especially NT1 and NT2. EDS due to other sleep 
disorders, particularly obstructive sleep apnea (OSA) and periodic limb movement 
disorder (PLMD) must be also ruled out.

Mental illnesses, medication use, and substance abuse or head injury must be also 
considered and excluded (American Academy of  Sleep Medicine, 2014). EDS must 
not be better explained by internal, autoimmune (Braga et al., 2016) and neurological 
disorders such as neurodegenerative diseases (Arnulf, 2005; Moreno-Lopez et al., 
2011) or inflammatory diseases, particularly neuroinfections (Pardasani et al., 2008; 
Krbkova et al., 2015).

All the criteria for IH that must be met are shown in Table 1.

Epidemiology of IH and disease course
IH is a rare disorder, and its robust epidemiological studies are lacking. There is not 
valid data, but IH appears to be one-tenth to one-half  as common as narcolepsy 
(Billiard, 1996; Bassetti and Aldrich, 1997; Anderson et al., 2007).

The age of  symptom onset varies, but usually in adolescence or early adulthood 
(Anderson et al., 2007; American Academy of  Sleep Medicine, 2014) although 
diagnosis is commonly delayed (Bassetti and Aldrich, 1997; Anderson et al., 2007).

For example, in the study of  77 IH patients, their mean age was 17 years at 
symptom onset and their mean age was 30 years at diagnosis (Anderson et al., 
2007). Clinical experience suggests a higher incidence in women than in men 
(Roth, 1976; Bassetti and Aldrich, 1997; Anderson et al., 2007). The course of  
IH is not well studied, but once established, the disorder is generally stable in 
severity and long lasting (American Academy of  Sleep Medicine, 2014), although a 
spontaneous remission has been reported in some IH patients (Bassetti and Aldrich, 
1997; Anderson et al., 2007; Kim et al., 2016). However, factors that predict such 
remission remain unknown.

Etiology of IH
The term idiopathic is used to describe a disorder with no clear cause. One 
hypothesis assumes altered GABAA receptor inhibitory signalling in the etiology 
of  IH (Rye et al., 2012). Other hypotheses consider the autoimmune mechanism 
(Barateau et al., 2017a; Lippert et al., 2019), the impact of  infectious mononucleosis 
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Table 1 – Diagnostic criteria of idiopathic hypersomnia according  
to ICSD-3 (American Academy of Sleep Medicine, 2014)

Criteria A–F must be met:

A) The patient has daily periods of  irrepressible need to sleep or daytime lapses into sleep 
occurring for at least three months.

B) Cataplexy is absent.

C) An MSLT performed according to standard techniques shows fewer than two sleep 
onset REM periods or no sleep onset REM periods if  the REM latency on the preceding 
polysomnogram was less than or equal to 15 minutes.

D) The presence of  at least one of  the following:
1. The MSLT shows a mean sleep latency of  ≤ 8 minutes.
2. Total 24-hour sleep time is ≥ 660 minutes (typically 12–14 hours) on 24-hour 
polysomnographic monitoring (performed after correction of  chronic sleep deprivation),  
or by wrist actigraphy in association with a sleep log (averaged over at least seven days with 
unrestricted sleep).

E) Insufficient sleep syndrome is ruled out (if  deemed necessary, by lack of  improvement  
of  sleepiness after an adequate trial of  increased nocturnal time in bed, preferably confirmed by 
at least a week of  wrist actigraphy).

F) The hypersomnolence and/or MSLT findings are not better explained by another sleep 
disorder, other medical or psychiatric disorder, or use of  drugs or medications.

ICSD-3 – third edition of  the International Classification of  Sleep Disorders; MSLT – Multiple Sleep Latency Test

(Sforza et al., 2018) or abnormality of  circadian rhythm in the pathophysiology of  IH 
(Vernet and Arnulf, 2009; Lippert et al., 2014; Materna et al., 2018).

Depressive symptoms in IH
Up to now no questionnaire has been validated to assess the presence and the 
severity of  depressive symptoms in patients with CDH (Lopez et al., 2017a). 
Screening questionnaires for depressive symptoms, such as the Beck Depression 
Inventory (BDI) is largely administrated in patients with CDH (Beck et al., 1961).

The Hamilton Depression Rating scale (HDRS), the Montgomery Asberg Rating 
scale (MADRS) or the Hospital anxiety and depression scale (HADS) are other 
commonly used instruments to quantify the severity of  depressive symptoms 
(Hamilton, 1960; Montgomery and Asberg, 1979; Zigmond and Snaith, 1983).

We agree with Lopez and colleagues (2017a) that a structured (standardized) 
or semi-structured interview remain essential in the assessment of  depressive 
symptoms in IH and hypersomnia associated with a psychiatric disorders.

Several studies have pointed to the presence of  depressive symptoms in IH 
patients (Roth et al., 1971; Anderson et al., 2007; Vernet et al., 2010; Kim et al., 
2016; Lee et al., 2017; Neikrug et al., 2017; Dauvilliers et al., 2019; Pascoe et al., 
2019; Pomares et al., 2019). There is no consensus in the literature whether the 
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frequency of  depressive symptoms is higher in IH patients or in narcoleptics. For 
example, in a study of  Kim and colleagues (2016), the frequency of  depressive 
symptoms was significantly higher in IH than in both NT1 and NT2.

In 1971 Roth and colleagues reported symptoms of  recurrent depression in IH 
patients. Patients suffered from symptoms called by the authors as neurotic such as 
difficulties in concentration, emotional lability, and anxiety (Roth et al., 1971). Such 
findings are congruent with following investigation of  Neikrug and colleagues (2017) 
because the most typical symptoms in IH patients were difficulty with concentration, 
irritability, loss of  interest and anxiety. Recently, Trotti and colleagues (2020) 
reported in a web based questionnaire study symptoms such as brain fog defined as 
being unable to think clearly or concentrate at any time throughout the day and poor 
memory as a daily problem in most IH respondents.

However, there is no evidence on whether these additional symptoms are 
specifically related to IH either as a primary symptom more or less prominent or the 
consequence.

The studies with IH participants frequently lack healthy controls, as IH is usually 
compared with narcolepsy and the sample size of  most of  these studies is relatively 
small (Bassetti and Aldrich, 1997; Vernet and Arnulf, 2009). The lack of  knowledge 
in this area may be caused by excluding IH patients from the study in case they 
have any coexistent psychiatric symptoms. Moreover, there is so little information 
about pediatric IH patients in the connection with depressive symptoms and thus 
IH in childhood will not be included in this review. Furthermore, according to our 
information, up to now no study has longitudinally examined depressive symptoms 
and their severity in IH patients.

IH, hypersomnia associated with a mood disorder and mood disorder – 
A diagnostic challenge
According to DSM-5, the hypersomnia is described in the association with mood 
disorders such as bipolar disorder (in depressive stage) or seasonal affective 
disorder. Patients with hypersomnia may suffer from depressive symptoms and may 
fulfil the diagnostic criteria for a mood disorder. The DSM-5 allows hypersomnia to 
be diagnosed independently from the presence of  a current or past mood disorder 
because depressive symptoms may be connected with psychosocial consequences of  
EDS (American Psychiatric Association, 2013).

Contrary to the ICSD-3, the diagnosis of  IH requires ruling out mood disorders. 
Patients with a psychiatric condition, most typically depression, should be diagnosed 
with hypersomnia associated with a psychiatric disorder. Nevertheless, the presence 
of  depressive symptoms (not fulfilling the diagnostic criteria of  the depression – 
disease) does not exclude the diagnosis of  IH according to ICSD-3 (American 
Academy of  Sleep Medicine, 2014).

Currently the differential diagnosis to distinguish IH from a mood disorder with 
EDS subjective symptoms relies heavily on the MSLT results. It is widely accepted, 
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that patients with a mood disorder do not have a short mean sleep latency of  
≤ 8 minutes (Billiard and Dauvilliers, 2001; American Academy of  Sleep Medicine, 
2014). The complaint of  EDS and prolonged sleep may be similar in patients with IH, 
but in mood disorders the degree of  EDS is not stable over time. The SE on PSG in 
IH patients is usually above 90% while in mood disorders the night sleep tends to be 
of  poor quality (Billiard and Dauvilliers, 2001).

The differential diagnosis relies on MSLT results to distinguish IH from hypersomnia 
associated with psychiatric disorder as well. The study comparing the night-time 
sleep duration between the group of  patients with a hypersomnia associated 
with a psychiatric disorder and the group of  IH revealed that 14% of  psychiatric 
hypersomniacs slept over 9 hours at night and 36.1% of  psychiatric hypersomniacs 
had a reduced MSL (Billiard et al., 1994). Such findings are congruent with a recent 
meta-analysis of  Plante (2017).

Lammers and colleagues (2020) disagree with a current ICSD-3 classification 
and suggest entities such as hypersomnia associated with a psychiatric disorder, 
hypersomnia due to medical disorder, hypersomnia due to substance abuse should 
be discontinued because in most cases it is not presently known if  the relationship 
is truly causal or simply co-morbid (Barateau et al., 2017b; Plante, 2017). Instead, 
medical disorders and psychiatric disorders including substance abuse should be 
considered and listed as possible co-morbidities. This would be in line with decisions 
made by ICSD-3 to allow a diagnosis of  insomnia independently from the presence 
of  a psychiatric disorder, medical condition, drug or substance intake (Lammers  
et al., 2020).

It would be also in line with DSM-5 allowing a diagnosis of  hypersomnia 
independently from the presence of  a current or past psychiatric disorder (American 
Psychiatric Association, 2013).

EDS in mood disorders
The evidence suggests the frequency of  EDS is high in mental health disorders and 
particularly in mood disorders (Detre et al., 1972; Akiskal and Benazzi, 2005; Kaplan 
and Harvey, 2009; Lopez et al., 2017a; Plante et al., 2017).

EDS in major depressive disorder (MDD) significantly varies across age, ranging 
from 8.9% in childhood (<13 years) to a high rate of  75.8% in young adulthood. EDS 
also varies across gender, but appears to be more prevalent in females than in males 
(Kaplan and Harvey, 2009). The large frequency range likely reflects nonuniform 
definitions of  EDS and assessing the EDS by subjective questionnaires only, or simple 
questions on sleep duration.

According to Dauvilliers and colleagues (2013), EDS in mood disorders is a 
subjective sleep complaint rather than an objective finding. Dysthymic patients did 
not show abnormalities on the MSLT, neither on the PSG compared to a group of  IH 
patients. However, dysthymic patients showed an excess of  sleep stage NREM 1 and 
a decrease of  stages NREM 3 and 4, which could be related to their complaint of  
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EDS (Dolenc et al., 1996). Importantly, since the update of  the classification of  sleep 
stages (the American Academy of  Sleep Medicine – AASM) in 2007, NREM 3 and 
NREM 4 are combined as stage N3 (Iber et al., 2007).

It seems that these patients tended to remain in bed without an objective evidence 
for increased sleep time. This behaviour is known as clinophilia (American Academy 
of  Sleep Medicine, 2014).

The chronology of onset of depression and EDS
The chronology of  onset of  mood disorders and EDS could help to clarify the 
relationship between these two conditions. In the case of  suspicion of  IH and the 
presence of  depressive symptoms, it is relevant to study the date of  onset of  each 
symptom, the evolution of  EDS depending on mood and the effect of  the treatment 
of  depressive symptoms on EDS and vice versa.

There is still a lack of  knowledge about IH in a clinical practice, it is possible 
that due to general knowledge about mood disorders, some patients with IH are 
misdiagnosed and treated as depression and diagnosis of  IH is thus delayed.

EDS in mood disorders is commonly considered to be a consequence of  
the disorder, in the line with monoamine activity disturbances (especially 
catecholamines, dopamine or serotonin) (Lopez et al., 2017a; Ogawa et al., 2018). 
The meta-analysis of  Ogawa and colleagues (2018) revealed that homovanillic acid 
levels (often used as an indicator of  dopaminergic activity) were decreased in the 
cerebro-spinal fluid of  patients with a mood disorder (Lambert et al., 1993; Ogawa 
et al., 2018).

The study of  Roth (1956) shown that depressive symptoms occurred at the very 
same time as EDS. Also, Bassetti and Aldrich (1997) reported that EDS began in the 
association with prominent psychiatric complaints with parallel fluctuations of  mood 
and EDS in IH patients with a positive family history for a mood disorder.

Some studies agree with the idea that EDS precedes or is concomitant rather than 
subsequent to mood disorders because non-depressed subjects with a family history 
of  mood disorder commonly have disturbances of  REM sleep ( Jaussent et al., 2011; 
Kaplan et al., 2011). Specifically, the shorter REM latency and increased REM sleep 
density were associated with the development of  mood disorder during follow-up 
(Rao et al., 2009). The view that shortened REM sleep latency could be a specific 
marker of  mood disorders has been frequently debated (Kupfer and Foster, 1972; 
Coble et al., 1981; Kupfer et al., 1986).

However, this sleep pattern cannot be used to diagnose of  mood disorder because 
of  the great variability in depressed patients (Kupfer and Foster, 1972; Lauer et al., 
1991).

The possible aetiologic relationship between IH and depression
We assume there are four possible relationships between IH and depressive 
symptoms.
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Firstly, depressive symptoms in IH patients might be a consequence of  a difficultly 
adapting to the chronic disorder (Bassetti and Aldrich, 1997; Vernet and Arnulf, 
2009; Lopez et al., 2017a). Patients with IH often report poor academic and work 
performances (Bassetti and Aldrich, 1997; Anderson et al., 2007; Avis et al., 2015; 
Neikrug et al., 2017) and increased incidence of  car or work accidents (Bassetti 
and Aldrich, 1997; Ozaki et al., 2008; Pizza et al., 2015). EDS also affects social and 
family life and thus decreases quality of  life (Ozaki et al., 2008, 2012; Avis et al., 
2015; Neikrug et al., 2017; Miglis et al., 2020). This might lead to a depressive mood 
and to intensification of  depressive symptoms or result in a mood disorder later 
(Lopez et al., 2017a). However, even after the treatment of  EDS with stimulants, 
depression scores may or may not improve, suggesting that the relationship between 
IH and depressive symptoms is more complex than one of  mere cause and effect.

Secondly, depressive symptoms might be a possible symptom of  the pathological 
process that causes IH. In the study of  Vernet and colleagues (2010) half  of  patients 
reported a stressful event before the onset of  IH, for example the death of  a loved 
one, divorce, a serious illness, the end of  the military service or the end of  a high 
level of  sport practice. In addition to that, 23% of  them had insomnia and 38% 
of  them had a major change in sleep habits before the onset of  IH (Vernet et al., 
2010). In our opinion the structure of  personality, the overall mood and depressive 
symptoms may contribute to development of  IH.

Thirdly, IH and mood disorders might be two disorders that often occur together.
Lastly, EDS might be a symptom of  depression and the disease that we call IH 

might be a variant phenotype of  depression. Nevertheless, we do consider that this 
option is not probable because there are IH subjects without any mood disturbances 
and there is not an important pathophysiological link suggesting this speculation.

Conclusion
IH is frequently connected with depressive symptoms (or mood disorders) yet the 
etiopathogenetic relationship is unclear. It is indeed possible that the relationship 
between IH and depressive symptoms (or mood disorders) may be more complex 
than just the result of  the handicapping disorder. While research concerning this area 
is ongoing, we ought to make time to listen to IH patients and improve symptoms at 
least symptomatically.
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