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Study Objectives: In some patients, it is difficult to correctly nosologically classify daytime sleepiness. Clinical manifestations may be nonspecific; on the basis
of objective measures it is possible to determine the current severity of sleepiness, but they do not always allow accurate diagnosis. It is especially difficult to
distinguish between idiopathic hypersomnia (IH) and hypersomnia associated with a psychiatric disorder (PSY).
Methods: To find significant differences between the IH and PSY groups, we included 67 patients (IH, n = 15; PSY, n = 52) in the study, focusing on differences
in self-reported symptoms, evaluating current depressive symptoms using the Beck Depression Inventory-II score and personality traits measured by the
Temperament and Character Inventory. All of the patients underwent polysomnography, the Multiple Sleep Latency Test, and ad libitum sleep monitoring.
Results: The patients with IH showed greater difficulty than those in the PSY group with waking up in the morning (P < .001) and complained of memory (P = .04)
and attention deficit (P = .006). They also showed higher total sleep time (P < .001) and sleep efficiency (P = .007) and a shorter mean sleep latency on the Multiple
Sleep Latency Test (P < .001). Nevertheless, the IH and PSY groups did not differ in Beck Depression Inventory scores or personality characteristics.
Conclusions: IH is a syndrome in which depression/external life stressors and personality characteristics also play a role. Patients with IH may benefit from the
cooperation of sleep specialists with psychotherapists/psychiatrists.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Determining the boundary between idiopathic hypersomnia and hypersomnia associated with psychiatric disorders
is very difficult in some patients. Because excessive daytime sleepiness is a truly debilitating symptom, assessing this boundary as accurately as possible
is essential for effective treatment.
Study Impact: Our data showed a substantial overlap in self-reported features and objective sleep measures between patients with idiopathic hypersom-
nia and hypersomnia associated with psychiatric disorders: We detected a significant overlap in the current depression scores and premorbid personality
traits with only a few self-reported and objective distinguishing parameters. Patients with IH may benefit from close cooperation between sleep specialists
and psychologists/psychiatrists.

INTRODUCTION

Daytime sleepiness is a common sleep complaint among the
general population.1–3 In many patients, it is not difficult to
classify it nosologically. Medical conditions, sleep disorders,
medications, substance use, insufficient sleep duration, or their
combination may account for a patient’s sleepiness.4,5 How-
ever, in some patients there is an overlap of clinical symptoms/
polysomnographic findings and it is difficult to distinguish indi-
vidual nosological units.6 One of the challenges is the boundary
between idiopathic hypersomnia (IH) and hypersomnia associ-
ated with psychiatric disorders (PSY).7,8

IH refers to a condition in which excessive sleepiness has no
obvious explanation, unreliable objective measures, and no
convincing biological markers. Clinically, it is characterized by

prolonged nighttime sleep or repeated long unrefreshing day-
time naps and sometimes sleep inertia. However, patients’ het-
erogeneity is so substantial that it has even led to a split within a
previous International Classification of Sleep Disorders, sec-
ond edition8 classification into 2 different subgroups. Similar
diagnostic uncertainty exists in PSY. The symptoms widely dif-
fer among patients. They report excessive nocturnal sleep that
is not restorative, they do not feel rested in the morning, and
they experience excessive napping. In some specific situations,
distinguishing these 2 conditions is extremely challenging: (1)
differentiation of IH from less-severe forms of depression (dys-
thymia, atypical depression), (2) identifying situations in which
hypersomnia predicts the onset of depressive episodes or per-
sists many years after episodes (binding may be very loose), (3)
mood changes are consequent to difficulty adapting to IH, and
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(4) personality traits or adjustment to major life events contrib-
utes to sleepiness.

Because excessive chronic sleepiness is a very debilitating
symptom, we believe that reliable and highly precise assessment
is necessary for effective treatment. In this article we aim, in
addition to detailed clinical assessment and a Multiple Sleep
Latency Test (MSLT)/polysomnographic investigation, to com-
pare the acute level of depression and personality profiles in
patients with IH and PSY.

METHODS

Participants
We prospectively selected patients with self-reported daytime
sleepiness (Epworth Sleepiness Scale score > 10) among
patients referred to our sleep disorders center (in a tertiary care
university hospital) between 2017 and 2020. The patients were
included in the study after they met the following inclusion cri-
teria: (1) complaining of excessive daytime sleepiness occur-
ring daily for ≥ 3 months; (2) no somatic, neurologic, or sleep
disorder that manifested itself by sleepiness (sleep-disordered
breathing with an apnea-hypopnea index > 5 events/h and peri-
odic limb movements index > 5 events/h; (3) no multiple
sleep-onset rapid eye movement periods during an MSLT; (4)
no cataplexy; and (5) no drug or substance use history. None
of the patients used psychostimulant medications at the time of
the investigation. Patients taking antidepressants who could
not withdraw from the medication for 2 weeks before the
investigation were excluded.

Based on these criteria, we included a total of 67 patients in the
study, 15 with a diagnosis of IH (n = 15; 9 women/6 men; mean
age 41.4 ± 10.6 years) and 52 with a diagnosis of PSY (n = 52; 38
women/14 men; mean age 36.6 ± 11.5 years). All of the partici-
pants were given actigraphs for 14 days to exclude behaviorally
induced insufficient sleep syndrome and circadian disorders.
They were instructed to keep a regular sleep-wake rhythm with-
out any excess use of alcohol or drug abuse during the 2 weeks
preceding investigation in the sleep laboratory. All of the patients
underwent a neurologic and psychiatric examination upon their
arrival to the sleep center. They were asked to fulfill the Epworth
Sleepiness Scale for self-assessment of the likelihood of dozing
or falling asleep in 8 hypothetical daytime situations9 and the
Beck Depression Inventory (BDI-II)10 and the Temperament and
Character Inventory (TCI)11 when they felt rested.

The BDI-II is a 21-item inventory for measuring a self-
reported level of depressive symptoms. The answers are rated
on a 4-point Likert scale from 0 (not present) to 3 (severe), with
a total score ranging between 0 and 63 points. A higher score
indicates a higher level of depressive symptoms. The psychiat-
ric diagnosis was based on the Diagnostic and Statistical Man-
ual of Mental Disorders, fourth edition criteria, confirmed
using the Mini-International Neuropsychiatric Interview.12

However, because in some patients there was no clear associa-
tion between psychiatric illness and sleepiness and the BDI-II
carries a risk of false-positive results because of shared symp-
toms of IH and depression (fatigue, concentration difficulties,
memory impairment, weight change), a psychological

examination was indicated. We added a psychological exami-
nation in some patients in the following situations: (1) the
patient was unable to respond or they gave a vague time link
between sleepiness and the onset of psychiatric illness, (2) the
patient described a major life event but was unable to comment
on whether the sleepiness could be related to it, (3) the patient
denied psychiatric symptoms but the clinical suspicion per-
sisted, and (4) the clinical examination suggested a suspicion of
a personality contribution to the presentation of sleep problems.

The TCI provides comprehensive insight into human per-
sonality with respect to genetic traits, learning, self-concept,
interaction of personality dimensions with development, and
environmental factors. The Cloninger’s personality model has
2 basic components: temperament and character. Temperament
refers to automatic emotional responses to an experience. Tem-
perament dimensions (novelty-seeking, harm avoidance,
reward dependence, and persistence) are thought to be series
of genetically independent traits that are both moderately
inheritable and stable throughout life regardless of culture or
social learning. Character traits (self-directedness, cooperative-
ness, and self-transcendence) refer to individual differences in
self-object relationships, which develop in a stage-like manner
as a result of interactions among temperament, family environ-
ment, and individual life experience. Character traits are
believed to be more culturally inherited than temperament
traits, which are not influenced by sociocultural learning.

Our PSY group consisted of patients whose sleepiness clearly
occurred in association with concurrent psychiatric disease vali-
dated by diagnostic interview. We applied strict criteria to
patients in the IH group: Patients were unaware of the temporal
relationship of the onset of sleepiness with a significant life
event, denied psychiatric symptoms, viewed their poor mood as
a consequence of excessive sleepiness, and were not treated for
psychiatric illness. Generally, theymet both of the IH conditions
(mean sleep latency [MSL] ≤ 8 minutes and total sleep time
[TST] during 24 hours confirmed polysomnographically ≥ 660
minutes). In 1 patient, the TST was shorter but the patient met
the other criteria for IH, and considering that the current classifi-
cation admits adherence to only 1 of the objective measures, we
also included this individual in the IH group.8 The study proto-
col was approved by the local ethical committee, and written
informed consent was obtained.

Objective measures
All of our patients underwent a hypersomnia protocol that
included video-polysomnography consisting of 19-channel
electroencephalography; electrooculography; electromyogra-
phy of the bilateral mentalis muscle, the bilateral flexor digito-
rum superficialis muscle, and the bilateral tibialis anterior
muscle; electrocardiography; airflow, thoracic and abdominal
respiratory effort; oxygen saturation; and microphone and syn-
chronized video monitoring between 10 PM and 6 AM according
to the recommendation of the American Academy of Sleep
Medicine (The AASM Manual for the Scoring of Sleep and
Associated Events: Rules, Terminology and Technical Specifi-
cations, Version 2.0).13 Sleep stages, arousals, periodic leg
movements, and respiratory events were scored visually
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according to standard criteria.13 Respiratory and electromyo-
gram sensors were removed during the MSLT and the consec-
utive 24-hour sleep monitoring. MSLT measurements took
place in agreement with the standard protocol at 8 AM, 10 AM,
12 AM, 2 PM, and 4 PM and were terminated after 20 minutes if
no sleep occurred and after 15 minutes asleep if sleep
occurred.13 After the test, the participants received dinner at
7 PM, and they were free to determine when they wanted to go
to sleep with the light switched off in the evening. They con-
tinued with long-term video-polysomnography (24-hour moni-
toring) to elicit the maximum spontaneous amount of sleep
under relaxed, quiet, but not totally abnormal conditions, and
any sleep episode, whether at night or during the day, was
never interrupted by the technicians.

Statistics
To compare demographic variables, self-reported and objective
sleep measures, self-assessment of depression, and personality
characteristics between IH and PSY, an unpaired t test with
Welch’s correction, a Mann-Whitney U test, and a Fisher exact
test were used depending on data type and distribution. The TCI
raw score for each dimension was transformed to a standardized z
score from the normative data for Czech population [11] and
lower (z score < –1), normal (z > –1 to < 1), and higher (z > 1)
dimensional score levels were defined. A logistic regression model
with the diagnostic group as a dependent variable, score levels in
respective TCI dimensions as a categorical predictor (with normal
level as a reference), and age and BDI score as covariates were
applied. All of the analyses were performed using Stata Statistical
Software 15.0 (StataCorp LLC, College Station, Texas).

RESULTS

A total of 67 patients with an Epworth Sleepiness Scale score
> 10 passing the inclusion criteria (47 women, of whom 7 were
postmenopausal, and 20 men) completed the study protocol. We
divided them into 2 groups according to the criteria for IH or
PSY. The IH group consisted of 15 patients (9 women and
6men, mean age 41.4 ± 10.6 years), and the PSY group included
52 patients (38 women and 14 men; Fisher exact test, P = .35;
mean age 36.6 ± 11.5 years; Welch’s t test, t = 1.51, P = .15).
Forty-five of the patients with PSY were diagnosed with major
depressive disorder (11 currently depressed and 34 in remis-
sion), 2 with attention-deficit hyperactivity disorder, 2 with
bipolar II disorder, 2 with dissociative disorder, and 1 with post-
traumatic stress disorder. All psychoactive medications includ-
ing escitalopram (8 patients), sertraline (5 patients), citalopram
(2 patients), paroxetine (1 patient), venlafaxine (6 patients),
trazodone (3 patients), quetiapine (2 patients), lamotrigine
(2 patients), and hydroxyzine (1 patient) were discontinued
within 2–6 weeks before the examination. The mean onset of
sleepiness was estimated in the IH group to be 19.6 ± 8.2 years
and in the PSY group to be 23.1 ± 16.2 years (t = 0.81, P = .43).

Most of the self-reported symptoms did not differ between
groups. For daytime naps, the referred duration was 30 minutes
(2–3 times a day) to 4 continuous hours in both groups of

patients. Patients reported that the sleepiness could be overcome
by sustained physical activity (sport, walking, moving, going
outside, nonstop activity, cooking), bright light, cold air, heavy
stress duty (“if I really have to”), and having company. For
awakenings, the most powerful or helping conditions that assis-
ted with waking up in the morning were a combination of alarm
clocks (67.2% [10/15 patients with IH vs 35/52 patients
with PSY, Fisher exact test, P = 1.0]), bright light (52.2% [9/15
vs 26/52, P = .6]), a person who helps including children (44.8%
[13/15 vs 17/52, P < .001]), motivation or duty (58.2% [8/15 vs
31/52, P = .8]), stress or duty (67.2% [9/15 vs 36/52, P = .5]),
hunger (26.9% [3/15 vs 15/52, P = .7]), a cold shower (11.9%
[2/15 vs 6/52, P = 1.0]), and the need to use the bathroom
(14.9% [2/15 vs 8/52, P = 1.0]). Self-reported sleepiness was
characterized widely by recurrent periods of an irrepressible
need to sleep, an unrefreshing prolonged main sleep period, and
sleep inertia. Somatic symptoms that patients presented
included fatigue (100%), temperature dysregulation (32.8% [7/15
vs 15/52,P= .2]), tension-type headache/migraine (67.2% [9/15 vs
36/52, P = .5]), frequent respiratory infections/allergy (56.7%
[8/15 vs 30/52, P = .8]), digestive problems (32.8% [3/15 vs
19/52, P = .4]), vasovagal syncopes (25.4% [3/15 vs 14/52, P =
.7]), and thyroid dysfunction successfully treated (17.9% [2/15
vs 10/52, P = .7]). Cognitive problems were also reported by
both groups, including memory problems and attention deficit
(62.7% [13/15 vs 29/52, P = .04]), maximal concentration
duration < 1 hour (40.3% [11/15 vs 16/52, P = .006]), and
problems that were low but that patients were not able to esti-
mate (25.4% [8/15 vs 9/52, P = .01]).

The BDI-II score did not significantly differ between the
groups (IH: 18.1 ± 12.3, minimum–maximum: 2–42; PSY: 18.9
± 12.7, minimum–maximum: 0–56; t = –0.21, P = .83), and the
number of patients who assessed themselves as moderately to
severely depressed (BDI-II ≥ 20) was also comparable
(IH 47%, PSY 48%; P = 1.00).

When comparing temperament and character traits (TCI), we
failed to find any significant contrast between the groups (the
mean difference of the z score ranged from 0.08 ± 1.66 for harm
avoidance to 0.36 ± 1.53 in the case of self-transcendence;
Figure 1) or an association of categorized TCI dimensions
(higher, normal, lower) with diagnostic status after controlling
for age, sex, and BDI-II score in a logistic regression model
(x2 [13] = 17.1, P = .19, pseudo R2

McF = 0.16).
Two patients were found to be experiencing depressive feel-

ings in a detailed psychological examination, even though the
depressive symptoms were not evident at setup. In another 12
patients with IH, 2 different features were described: (1) sleepi-
ness with a “personality component,”meaning accented personal-
ity features, immature personality, or even personality disorder;
and (2) “stress response,” referring to past or acutely present
excessive and long-term stress and a patient who no longer had
sufficient skills and resources to manage it (a “more fragile per-
sonality”) and reactively developed excessive sleepiness as an
escape from a perceived stressful and unmanageable situation. It
is possible to assume that this response was a defense mechanism
that ceased to be an adaptive strategy. Moreover, based on the
results of the psychological examinations, the role of psychologi-
cal processes in the sleep problems could not be excluded.
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Objective parameters
The polysomnographic results of ad libitum video-
polysomnography are detailed in Table 1. We found signifi-
cantly increased TST (P < .001) and sleep efficiency (P = .007)
in the IH group compared to the PSY group. Similarly, the
patients with IH showed a significantly shorter MSL on the
MSLT (P < .001) in the same between-group comparison: The
MSL on the MSLT was not in a pathological range in the PSY
group (9.1 ± 4.5 minutes) in contrast to the IH group (4.9 ± 2.0
minutes), but the values were quite variable. A precise compari-
son of TST and MSL on the MSLT is shown in Figure 2.

DISCUSSION

Delineating IH from PSY may be one of the most difficult
diagnostic challenges faced in the practice of sleep medicine.
We found a significant overlap between patients with IH and
PSY, which was evident in the assessment of the patients’
self-reports and in the objective MSLT/polysomnographic
parameters. We found that neither acute depressive feelings
nor personality traits were decisive for IH. Regarding the self-
reported description of sleepiness, patients with IH convinc-
ingly more often needed the help of another person to get up
and reported more memory and concentration disorders. We
found a wide variability and between-group overlap in total

sleep duration with the possibility of ad libitum sleep and in
MSL on the MSLT. However, it is likely that increased sleep
efficiency may be a suitable auxiliary parameter for distin-
guishing between the 2 groups.

Clinical symptoms
Our results showed an overlap of most clinical symptoms in the
2 nosological units. The heterogeneity of IH symptoms has
been confirmed by several studies. The “classic IH phenotype”
with nonimperative sleepiness, long unrefreshing naps, pro-
longed nighttime sleep, difficult awakening with sleep drunken-
ness, and prominent mood disturbances was found in only 29%
of the patients, whereas 32% had clinical features similar to nar-
colepsy, ie irresistible sleepiness, short and refreshing naps, and
few problems with awakening without cataplexy or any abnor-
mality of rapid eye movement sleep. Another 39% had
“intermediate” clinical characteristics.14 Sleep drunkenness
was found only in 21% of patients with IH14 and in 10%–30%
of patients with narcolepsy and in patients with other disorders
associated with sleepiness.14,15 Other symptoms of IH (fatigue,
attention/memory, vegetative symptoms) have been repeatedly
detected and seem to be unspecific.16,17 Similar nonspecific
symptoms descriptions have been found in patients with PSY.1

Nevertheless, we found more prominent difficulties with
morning awakening in patients with IH; the need for help from
another person/children appeared significantly more often, as

Figure 1—Comparison of IH and PSY groups according to z scores in the TCI.

Error bars indicate a standard error of the mean. CO = cooperativeness, HA = harm avoidance, IH = idiopathic hypersomnia, NS = novelty-seeking, PS = persis-
tence, PSY = hypersomnia associated with psychiatric disorder, RD = reward dependence, SD = self-directedness, ST = self-transcendence.
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did reporting memory/concentration difficulties. Because of the
significant difference between the IH and PSY groups, this
trend may be a specific manifestation of IH that reflects diffi-
culty with sustained attention for long periods of time18 rather
than a reflection of a nonspecific vigilance decrement resulting
from sleepiness itself19 or cognitive fatigability previously
described, eg, in chronic fatigue syndrome.20

Interestingly, several studies of IH have claimed possible eti-
ologies to be viral illness, head trauma, and primary mood dis-
order;14 another study reported an important personal event
before the IH onset, such as the death of a loved one, divorce,
the end of military service, or the end of a high level of sports
practice in half of 63 patients with IH,16 indicating that external
factors may in certain circumstances trigger or aggravate pre-
existing excessive sleepiness (if hypersomnia is excluded
because of somatic disease or a mental disorder). Our results
are in line with these observations, defining some patients with
IH with sleepiness in response to past or present extensive stress
without the ability or resources to cope with it.

Sleepiness and depressivity
We expected a close relationship between excessive sleepiness
and the actual depressivity score based on previous studies,
which have shown self-reported sleepiness and excessive sleep
duration to be associated with increased odds of depression;21

this close relationship has also been supported by the results of
a number of epidemiological studies.22–24 Nevertheless, our
results with an overlapping range of depressivity scores in the
IH and PSY groups confirm the previously mentioned complex

and bidirectional association between sleepiness and depressive
symptoms.1,2,7 We agree with the statement that the presence or
absence of reported comorbid depression in IH did not mean-
ingfully change the expression of hypersomnia symptoms.25

Therefore, it is possible to claim that patients with different
depressivity scores may have the same sleep phenotypes. We
still lack an understanding of this interrelationship. Mood and
sleepiness may not fluctuate in parallel, but sleepiness may be
present many years before mood disturbance and persist long
after a depressive episode.26,27 The mechanism by which sleep-
iness contributes to the development of depressive symptoms is
not clear. On the other hand, sleepiness may present a nonspe-
cific response to chronic stress or illness, lifetime difficulties,
or trauma. That is the reason it is so important to view sleepi-
ness as a separate clinical entity comorbid to mood disorders
such as major depressive disorder, bipolar depression, seasonal
affective disorder, atypical depression, or dysthymia and work
with it using psychotherapy.

Personality traits
According to the personality traits, the PSY group was defined
with 92% sensitivity, which was not observed in the IH group.
However, in the z scores of both groups (Figure 2), we found
corresponding deflections; in particular, higher harm avoidance
(reflects the tendency to be motivated by a desire to avoid aver-
sive experiences), reward dependence (the tendency to respond
markedly to signals of reward, particularly to verbal signals of
sentiment, social approval, and support), and persistence
(expresses the preservation of resistance to frustration behavior).

Table 1—Objective sleep parameters in patients with IH and PSY obtained on the MSLT and the second night in the sleep laboratory.

IH PSY P Value

Number 15 52

Age (y) 41.4 ± 10.6 36.6 ± 11.5 .15a

Female/male 9/6 38/14 .35b

TST, min 686.9 ± 64.8.0 569.9 ± 119.7 < .001c

Sleep latency, min 13.5 ± 9.0 14.8 ± 10.4 .6a

REM sleep latency, min 109.5 ± 33.1 113.8 ± 26.2 .7a

Sleep efficiency, % 92.9 ± 3.2 87.6 ± 6.4 .007c

NREM sleep 1, % SPT 5.7 ± 4.6 5.0 ± 4.3 .6a

NREM sleep 2, % SPT 49.4 ± 6.7 45.1 ± 6.9 .04a

NREM sleep 3, % SPT 19.3 ± 5.4 16.1 ± 5.1 .06a

REM sleep, % SPT 20.7 ± 5.0 19.9 ± 5.7 .6

WASO, % SPT 8.8 ± 7.2 12.7 ± 9.3 .1a

AHI, events/h 1.2 ± 1.8 1.8 ± 0.4 .2c

PLMI 2.8 ± 2.0 3.9 ± 1.1 .06c

MSLT mean latency, min 4.9 ± 2.0 9.1 ± 4.5 < .001c

MSLT, no SOREMPs (total number) 6 4

aWelch’s t test. bFisher exact test. cMann-Whitney U test. AHI = apnea-hypopnea index, IH = idiopathic hypersomnia, MSLT = Multiple Sleep Latency Test,
NREM = nonrapid eye movement, PLMI = periodic limb movement in sleep, PSY = hypersomnia associated with psychiatric disorder, REM = rapid eye
movement, SOREMPs = sleep-onset REM periods, SPT = sleep period time, WASO = wake after sleep onset.
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On the other hand, low self-directedness (a measure of self-
concepts about oneself, self-acceptance, and the ability to direct
one’s own life according to personal goals and values) was evi-
dent in both groups.

The importance of the psychological factors has also been
shown in psychological investigations defining the role of
accented personality features or maladaptive strategies as a pre-
cursor of depression. They may indicate subsyndromal forms of
depression that have been distinguished as variants of personal-
ity or emotionality, implying that personality assessment may
allow the reliable measurement of the risk of mood disorders.28

Personality features and stressors may then lead to certain prob-
lems including excessive sleepiness, but they are not the only
reason for it.

MSLT/polysomnographic findings
It is generally accepted that there is no objective evidence sup-
porting the statement that patients with mood disorder have
either an abnormal MSL on the MSLT or that they objectively
extend nocturnal sleep.1 However, 1 older study described a
subgroup of younger depressed patients with abnormal MSLTs
and prolonged nighttime sleep,29 and another stated that 10% of
patients with excessive sleepiness secondary to mood disorder
had an MSL < 5 minutes on the MSLT.30 A more recent sys-
tematic review and meta-analysis of MSLT findings also

disproved this belief.31 The review showed that approximately
25% of patients with psychiatric hypersomnolence had an MSL
< 8 minutes and that there were also patients with an MSL < 5
minutes on the MSLT. Our results confirmed short latencies on
the MSLT in patients with psychiatric disorders. Furthermore,
we found that almost 1 in 3 of these patients had an MSL < 8
minutes. In fact, the MSLT can vary within a very wide range.

On the other hand, note that patients with IH may have
MSLT latencies longer than 8 or even 10 minutes,14,32–34 and
the MSLT is known to have poor test-retest reliability in people
with noncataplectic hypersomnia disorder,6,35,36 often resulting
in a change of diagnosis. Because the results are so variable, it
seems that the MSLT may determine the severity of daytime
sleepiness but not estimate the diagnosis.

Similar uncertainty prevails regarding polysomnography
measures. Considerably prolonged sleep time is not specific
only for IH but may be seen in several psychiatric disorders
including major depressive disorder.37,38 Similarly, a character-
istic feature of atypical depression is extended night sleep or
daytime napping that totals at least 10 hours of sleep,39 which is
very close to IH.8 In patients with depression, in addition to
greater sleep duration, sleep efficiency similar to that of healthy
control patients (> 85%, which is a common cutoff used to
define sleep disturbance,38,40,41) has also been repeatedly docu-
mented. Our results are congruent with these studies—we found
sleep efficiency in our patients with psychiatric disorders to be

Figure 2—Comparison of IH and PSY groups according to TST (minutes) and MSL (minutes).

Mean and standard deviations are indicated. IH = idiopathic hypersomnia, MSL = mean sleep latency, PSY = hypersomnia associated with psychiatric disorder,
TST = total sleep time.
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in the normal range. Therefore, our study does not support the
view that PSY is primarily characterized by low sleep effi-
ciency and only increased time in bed.

The video-polysomnography findings of IH included a short
sleep latency, sleep efficiency > 90%, and an increased amount
of delta sleep; such findings are believed to be nonspe-
cific14,34,42 because the same pattern can be seen in behavior-
ally induced insufficient sleep syndrome. However, our results
confirmed a higher sleep efficiency in IH, although actigraphy
was not indicative of social jet lag corresponding to insufficient
sleep syndrome and these patients were unequivocally
excluded. Meta-analysis on nocturnal sleep architecture in IH
has shown higher sleep efficiency compared to that in healthy
young adults in 6 out of 10 studies.43 So far, the largest pub-
lished study on 75 patients with IH showed a sleep efficiency >
90% (90.9 ± 6,3%).33 These results confirm that IH may be
seen as a disorder of hypoarousal.44

We claim a convincing overlap regarding the 2main diagnostic
criteria for IH (MSL≤ 8 minutes or TST≥ 660minutes); the first
was met by 36.5% and the second one by 25.0% of the patients
with PSY. If we had chosen milder criteria, then the overlap
would have been even more profound. Therefore, the performed
examinations indicate the current burden of sleepiness rather than
allowing a nosological classification on that basis.

Our results indicate a multifactorial etiology of IH, in the
development of which personality traits and external life stres-
sors may also be involved.14 These patients would probably
benefit from additional psychosomatic treatment including
pharmacotherapy and phototherapy and from the collaboration
between neurologists and mental health experts on diagnosis
and treatment. Some clinical features of IH deserve psychother-
apy (regulation of emotions, stress management). Nevertheless,
for many patients the diagnosis of IH is more acceptable than a
psychiatric diagnosis.

A limitation of the study may be the small number of patients
with IH, but the diagnosis is rare and we applied strict inclusion
criteria, which, on the other hand, may be an advantage of the
study. Another limitation may be the use of the BDI-II question-
naire for the group of patients with excessive sleepiness. We are
aware of the shared symptoms between IH and depression
(fatigue, concentration difficulties, memory impairment, weight
change). To achieve greater certainty, our patients also underwent
a structured clinical interview, which remains essential for con-
ducting an optimal evaluation of depressive symptoms because of
the risk of false-positive results. None of the patients’medical his-
tories led to a suspicion of drug or alcohol abuse, but this was not
objectified by a blood or urine drug screen. Various psychiatric
illnesses may also be a limitation; however, heterogeneity may be
an advantage because other studies of IH have assessed depres-
sion only using the BDI-II, without the view of a clinical special-
ist in psychiatry to exclude other potential illnesses.

CONCLUSIONS

Recent studies describe a substantial overlap in the self-
reported features and objective sleep measures between patients

with IH and those with PSY. We detected a significant overlap
in the current depression scores and premorbid personality traits
with only a few self-reported and objective distinguishing
parameters. We believe that IH should be seen as a multifacto-
rial entity. The management of IH requires close collaboration
between sleep specialists and psychologists/psychiatrists.

ABBREVIATIONS

BDI-II, Beck Depression Inventory II
IH, idiopathic hypersomnia
MSL, mean sleep latency
MSLT, Multiple Sleep Latency Test
PSY, hypersomnia associated with a psychiatric disorder
TCI, Temperament and Character Inventory
TST, total sleep time
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