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Establishment of a Sleep Disorders and Polysomnography Databank
Principal investigator: Kenichi Kuriyama, M.D., Ph.D.
Department of Sleep-Wake Disorders, National Institute of Mental Health,
National Center of Neurology & Psychiatry

Research Objectives

Polysomnography (PSG) has been used since the 1980’s as an excellent modality for observing
brain activity (EEG) and other physiological information during sleep. In Japan, PSG was initially
introduced as a research device, and then applied to clinical practice for diagnosis and evaluation
mainly at medical institutions specializing in the treatment of sleep disorders nationwide in the late
1990s. Although PSG has been suggested to be useful as an objective indicator (biomarker) that
contributes to the diagnosis and severity assessment of various sleep disorders, its operation is
limited to a few specialized institutions because it requires hospitalization for more than one night
for accurate evaluation. Therefore, PSG is essential for clinical diagnosis of just a few sleep
disorders, and it is expected to be applied to further expansion of indications in conjunction with the
development of biomarkers, including diseases for which clinical phenotype is the main diagnostic
indicator, such as insomnia, and psychiatric disorders that frequently coexist with sleep disorders.
Therefore, this study aims to establish a databank for sleep disorders and PSG in collaboration with
major PSG operating institutions in Japan, and to build a foundation for achieving the above tasks.

The databank will make it possible to develop diagnosis and severity assessment of sleep
disorders based on objective PSG indices, to elucidate physiological pathology in more detail, and
to reduce inappropriate prescription of hypnotics and wake-promoting agents. It is also expected to
contribute to the development of objective diagnostic markers for psychiatric and neurological
disorders and to the advancement of pathological clarification.

We will also accumulate sleep data using portable electroencephalographs and PSG devices,
confirm the consistency with conventional PSG data, and aim for the practical application of PSG
that can be easily performed at home for clinical and research purposes in the future. We will also
aim for the spread and social implementation of objective diagnostic methods and the
standardization of sleep indices based on the collection of large-scale cohort data.

The research project is being collaborated with the following facilities of sleep medicine.
A) Comprehensive Sleep Care Clinic Yoyogi (in collaboration with Tokyo Medical University)

B) Nihon University Itabashi Hospital

C) Akita University Graduate School of Medicine

D) Kurume University

Research outcomes
I. Establishment of a Sleep Disorders and Polysomnographic Databank

A PSG data server will be set up at NCNP, and a system will be established to enable data upload through the network
with each collaborative research facility. The operation and management of the system will be performed by the

department of Sleep-Wake Disorders. Existing PSG data from the collaborating research facilities and data from future



PSG tests will be collected in a common format (European Data Format: EDF). Metadata regarding the clinical and
demographic information of patients with sleep disorders will be managed using the Electronic Data Capture (EDC)
system, and the linkage between the EDC and PSG data will be strictly managed by the staff of the department of Sleep-
Wake Disorders after encryption. PSG data from each facility will be uploaded sequentially after anonymization, but the
department of Sleep-Wake Disorders will have the authority to download only the data necessary for each research project
after consultation with the collaborating facilities.

The EDC data will be shared as much as possible with the "Establishment and Integration of a Mental Illness Registry"
study, aiming to operate a databank that can be interconnected. Clinical and research PSG data and metadata currently
held and managed by each facility will be stored in this database, and data to be implemented in the future will also be
incorporated into the database.

We have also established the Databank Management Committee to formulate policies for the operation of the databank
and a common format for PSG and EDC data. The common format for PSG data has been shared with all facilities. We
have created a common format for clinical and demographic information in accordance with the Registry of Mental Illness,
and have shared it with the collaborating institutions.

The server for existing PSG data has been constructed and is ready for operation. Due to research budget constraints,
it is difficult to build a system for online uploading and real-time sharing, so we have temporarily built a system for
storing and distributing data by manual transport. However, we are working on ways to make it possible to gradually shift
to an online system when we obtain external funding in the future.

As for the studies that accumulate PSG data in a prospective manner, we are designing them so that they can be operated
on an online server as much as possible. In addition, since it is possible to collect novel data in this study, we are
considering a plan to collect a data set equivalent to that of the Registry of Mental Illness, and have decided to use a two-

story structure with the bank of existing data.

II. Development of Biomarkers for Sleep Disorders
Metabolic syndrome-related complications in narcolepsy spectrum disorders

In order to develop PSG-related biomarkers in sleep-related disorders (especially REM sleep behavior disorder) and
sleep-related movement disorders (especially periodic limb movements disorder), we focused on the fact that periodic
limb movements are associated with metabolic syndrome, and investigated the presence of metabolic syndrome-related
complications (MRD; hypertension, diabetes, and dyslipidemia) in narcolepsy spectrum disorders [narcolepsy typel
(NT1), type2 (NT2), and idiopathic hypersomnia (IH)].

It was suggested that age-related factors are most strongly associated with MRD, followed by a decrease in basal
metabolic rate associated with orexin secretion deficiency and autonomic dysregulation in narcolepsy spectrum disorders.
Although periodic limb movements and obstructive sleep apnea are not directly involved in MRD, their secondary

involvement cannot be ruled out, since sleep fragmentation caused by these factors promotes nocturnal hypertension.

A preliminary study for the development of PSG-related biomarkers for sleep disorders associated with depression
Sleep disorders are frequently observed in depression, and insomnia is a complication in more than 80% of patients

with depression. Since depression is known to be associated with disease-specific sleep abnormalities such as increased

REM sleep pressure, the possibility of using PSG for biomarker development has been proposed for a long time. However,

it has been difficult to collect a sufficient amount of data from patients with depression in clinical settings.



To identify useful indices for diagnosis, severity assessment, treatment responsiveness, and prognosis of depression,
PSG data will be analyzed using band-specific power values as well as general sleep indices for sleep architecture.

In the past 10 years, Nihon University Itabashi Hospital has performed 3026 PSGs and 463 MSLTs per a year, and we
plan to provide these to the databank.

In parallel with the above, we searched for predictors of response to antidepressant treatment using existing sleep EEG
data (acquired with a portable sleep EEG device) of depressed patients visiting to our facility. We examined the
relationship between pre-treatment sleep EEG and treatment response in 31 depressed patients who received forced
awakening (sleep deprivation) therapy in an inpatient setting. The treatment response was defined as an improvement of
50% or more on the Hamilton Depression Rating Scale score, and 24 patients responded. The responded group had a
shorter time to sleep onset (sleep onset latency) and a shorter REM sleep than the non-responded group. Spectral analysis
showed that beta wave activities during REM sleep were lower in the responded group than the non-responded group.
The use of sleep electroencephalogram (EEG) for predicting the response to depression treatment was suggested to be
feasible. In addition, it was suggested that REM sleep-related PSG indices are important for predicting treatment response

in depression.

Evaluation of the pathogenesis of insomnia based on sleep time misperception and its relation to daytime functional
impairments

Subjective sleep state discrepancy (SSM) has been suggested as a marker of primary and secondary insomnia disorders
associated with psychiatric disorders. One of the tasks of this study is to elucidate the pathophysiology of SSM by
extracting the impairment of daytime functions (cognitive, social, and mood) in insomnia patients using PSG and clinical
data. We conducted a preliminary investigation of the relationship between SSM and treatment response in insomnia using
data from our own institution.

Results confirmed the tendency of the insomniacs with the Athens Insomnia Scale score of 6 or higher to self-rate their
sleep state lower than objective sleep parameters (SSM) compared to the non-insomniacs. In addition, both insomnia and

sleep state misperception were associated with daytime functional impairments.

Development of PSG-related markers as physiological indicators of sleepiness in idiopathic hypersomnia

In addition to central hypersomnia, sleep-disordered breathing, and sleep-deprivation syndromes, hypersomnia can be
caused by a variety of disorders such as circadian rhythm sleep/wake disorders, mood disorders, developmental disorders,
and the other psychiatric disorders. Among these, idiopathic hypersomnia (IH) is diagnosed by excluding other disorders
that cause hypersomnia, as there are no objective criteria for diagnosis of IH. In addition, there are cases of sleep-
disordered breathing in which sleepiness remains even after the PSG sleep index recovered after treatment with
continuous positive airway pressure (CPAP), and the pathogenesis of this condition is still unclear.

In this study, we will accumulate PSG data from multiple institutions, use the subjective and objective measures
(multiple sleep latency test: MSLT) for daytime sleepiness, and examine correlations with all indices obtained from PSG,
including sleep index, k-complex number, spindle wave number, frequency analysis value, and autonomic activity index
(based on heart rate variability). The goal is to extract factors that are disease-specific and those that are related to the
severity of hypersomnia, and to find highly accurate indices for clarifying the pathogenesis of the disease, for objective
diagnosis, and for determining the treatment responses.

From the sleep disorders and PSG databank, we will extract and analyze data from patients with hypersomnia (e.g.



narcolepsy, IH, cyclic hypersomnia, sleep apnea) who also achieved MSLT and Epworth Sleepiness Scale. It is expected
that about 1,000 cases of data will be collected, and for each case we plan to conduct sleep analysis using conventional

methods, frequency analysis, CAP analysis, spindle-wave number analysis, and heart rate variability analysis.

Summary: We are establishing a databank of sleep disorders and PSG in collaboration with major PSG operating
institutions in Japan, and are building a foundation to accomplish the clinical research tasks. We have finalized a
common format for the databank and are confirming its feasibility at all facilities. We have already converted some
of the data into a format that can be stored at each facility, and are working to store and organize the data. The
collected PSG data and associated metadata will be used in research to develop biomarkers for sleep disorders and
mental disorders, for which there are few objective indices for diagnosis and pathological evaluation. Each
collaborating institution will set its own clinical research agenda, and each agenda will be carried out using data

collected from all research institutions with in-depth discussions among all collaborators.



