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Disrupted nocturnal sleep (DNS) is a common feature of narco-

lepsy type 1 (NT1) that in part reflects the sleep/wake instability 

caused by deficiency of orexin, a critical regulator of sleep/wake 

states [1]. Despite its apparent high prevalence among patients 

with NT1, DNS has not yet been consistently defined across 

studies [2]. Objective DNS measurement may use a variety of 

traditional polysomnographic indicators such as sleep efficiency, 

wake after sleep onset, and arousal index, as well as more specific 

assessments of sleep–wake state dysregulation, including sleep 

stage transitions, number and length of sleep bouts, and state 

space, sometimes harnessing machine learning techniques [2–6]. 

There is even less consensus about how best to capture the pa-

tient experience of DNS via self-reported measures.

The work by Barateau et al. in this issue of SLEEP [7] is an im-

portant advance in characterizing subjective DNS in people with 

NT1 and examining its potential health and well-being effects. 

The authors considered the single DNS question (“Currently, 

how disturbed is your nighttime sleep?”, with choices of very 

much, much, not too much, or not at all) from their multi-item 

Narcolepsy Severity Scale (NSS) [8] in a large sample of NT1 pa-

tients, including those on and not on treatment and a longitu-

dinal sample with paired responses before and during treatment. 

In untreated patients, subjective DNS severity was associated 

with multiple objective measures of sleep quality and sleep in-

stability, as well as with clinical features including overall nar-

colepsy severity, quality of life, and mood. In treated patients, 

subjective DNS was largely unrelated to objective sleep quality/

stability measures but still showed associations with clinical 

features. Treatment with a broad array of medications, including 

wake-promoting agents, antidepressants, and oxybate, improved 

DNS scores in the longitudinal sample. While the authors advo-

cate for this single item on the NSS to be used for clinical DNS 

assessment, a number of important questions remain.

First, can a single question be sufficient to capture the experience of 

DNS in people with NT1? Just as it would be difficult to characterize 

sleepiness or cataplexy with a single question, it seems unlikely 

that this single item allows full assessment of DNS. Research 

combining qualitative and quantitative data about sleep-related 

symptoms in people with NT1 would be helpful to tease out 

the most bothersome and impactful features of DNS. Further, 

people with NT1 are at increased risk for a number of sleep 

comorbidities, such as nightmares, restless legs, sleep apnea, 

periodic limb movements of sleep (PLMS), rapid eye movement 

(REM) behavior disorder, and non-rapid eye movement (NREM) 

parasomnias. A single question about subjective DNS may not 

be able to fully separate the impact of sleep comorbidities from 

the sleep instability intrinsic to NT1 [2]. Interestingly, Barateau 

et  al. [7] did not find associations with subjective DNS and 

apnea–hypopnea index, PLMS, or REM sleep without atonia, 

possibly suggesting that sleep state instability resulting from 

orexin deficiency [1] underlies patients’ response to the DNS se-

verity question. In contrast to their prior work demonstrating 

significant associations between objective measures of sleep in-

stability (wake/sleep bout counts) and cerebrospinal fluid (CSF) 

orexin [9] among narcolepsy patients and patients with other 

hypersomnolence disorders, however, Barateau et al. [7] also did 

not find an association between subjective DNS response and 

CSF orexin levels in this NT1 population. Plausibly, the lack of 

an association occurred because of the reduced CSF orexin vari-

ability in the NT1 population alone. However, it remains unclear 

if this single NSS question is the optimal self-reported measure 

to capture the multifaceted DNS of NT1.

Second, which objective DNS measures best reflect the subjective DNS 

symptoms experienced by people with NT1? Barateau et al. reported sig-

nificant associations between multiple sleep quality and instability 

measures and subjective DNS severity in untreated patients, but 
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these were largely not significant in the treated group [7], suggesting 

the DNS question may not universally capture objective DNS in 

people with NT1. Indeed, objective and subjective DNS measures 

may lay on a continuum. Patients may only become aware of noc-

turnal sleep instability when waking bouts become sufficiently long 

and may not perceive sleep disruptions manifested as sleep stage 

transitions. In this way, measures such as wake after sleep onset 

may better reflect DNS experience, whereas measures of sleep/

wake transitions may better reflect NT1 diagnosis [3]. Subjective 

and objective DNS may then have different clinical implications. It 

will be important to further study the contribution of subjective and 

objective DNS measures to health, mood, and well-being of NT1 pa-

tients to further clarify the threshold for DNS interventions.

Third, does subjective DNS require specific treatment or is it respon-

sive to narcolepsy treatments more generally? The data by Barateau 

et al. [7] suggest the answer is not entirely straightforward. While 

DNS severity improved with treatment and showed associations 

with severity of narcolepsy symptoms, daytime sleepiness, mood, 

and quality of life in treated and untreated patients in this study, 

this might have been observed because the DNS severity question 

reflected overall narcolepsy symptoms rather than only DNS itself. 

Indeed, in multivariate analysis in treated patients, Barateau et al. 

found that the only clinical predictor of DNS scores was overall 

narcolepsy severity. The authors’ previously published factor ana-

lysis of their NSS scale showed a three-factor solution, with one 

of the factors consisting of seven sleepiness questions and the 

single DNS question [8], suggesting a particularly close relation-

ship between these two symptoms. It is currently unclear whether 

treating DNS improves daytime symptoms, whether treating day-

time symptoms improves DNS, or both. While DNS has largely 

not been assessed in studies of wake-promoting medications [10], 

small studies of triazolam [11] and baclofen [12] suggest treating 

DNS is not sufficient to improve sleepiness. In the Barateau study, 

participants in the longitudinal sample were taking a range of 

treatments [7]. One quarter of participants were treated with 

oxybate, known to have broad effects on sleep quality, daytime 

sleepiness, and cataplexy [13]; nearly all participants were treated 

with medications with more specific daytime wake-promoting ef-

fects and a majority also with medications with anticataplectic ef-

fects. Somewhat counterintuitively, Barateau et al. noted improved 

DNS even among those on wake-promoting medications without 

oxybate. Their reasonable explanation is that daytime sleep de-

creases sleep pressure overnight, resulting in DNS. Further studies 

specifically designed to assess this question are needed, but the 

improvements in DNS scores observed in the Barateau study in 

those participants treated with wake-promoting medication, 

sometimes in combination with antidepressants, leaves open the 

possibility that improved sleep consolidation requires improving 

daytime sleepiness, cataplexy, and mood in this unique disease.

Future studies of DNS may require different measures for dif-

ferent purposes: (1) objective measures of sleep instability that 

reflect orexin loss; (2) subjective measures of bothersome sleep 

quality impacting quality of life or daytime functioning; and (3) 

measures of those DNS features, either subjective or objective, that 

are associated with poorer health outcomes for people with NT1. 

The first would be most useful for diagnosis, while the latter two 

more important for longitudinal follow-up and decision-making 

about when and if to initiate or change treatment specifically for 

DNS. That said, we agree entirely with Barateau et al.’s calls for 

the systematic assessment of DNS in people with NT1. In order 

to fully incorporate such measurement into clinical care, further 

work is needed to determine optimal subjective and objective 

measures of DNS, their responsiveness to treatments, and their 

consequences for people with narcolepsy.
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