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Purpose: Idiopathic hypersomnia is a debilitating neurologic sleep disorder characterized by excessive daytime sleepiness, sleep 
inertia, and prolonged sleep. Its impact on patients’ quality of life and daily functioning has not been fully elucidated. The Real World 
Idiopathic Hypersomnia Outcomes Study (ARISE) evaluated the daily functioning, relationships, cognition, emotional well-being, and 
productivity/employment of participants with idiopathic hypersomnia.
Patients and Methods: ARISE was a US-based virtual cross-sectional survey comprising multiple patient-reported outcome 
measures (Functional Outcomes of Sleep Questionnaire, short version [FOSQ-10], Quality of Life in Neurological Disorders [Neuro- 
QoL] Social Roles and Stigma domains, British Columbia Cognitive Complaints Inventory [BC-CCI], Patient Health Questionnaire 
[PHQ-9], and the Work Productivity and Activity Impairment Questionnaire: Specific Health Problem [WPAI:SHP]). Participants were 
adults 21–65 years of age with idiopathic hypersomnia. Data were analyzed for all participants and for subgroups with/without long 
sleep time (LST; self-reported sleep ≥11 hours in 24 hours).
Results: Of 75 participants enrolled, most were female (81.3%) and the mean (SD) age was 34.1 (10.7) years. Participants’ scores on the 
FOSQ-10 (mean [SD] score: 10.7 [2.8]) and the Neuro-QoL Social Roles (43.4 [4.2]) and Stigma (57.3 [5.9]) domains reflected impairments 
in daily functioning and quality of life. More than half of participants reported moderate to severe cognitive complaints (BC-CCI; 62.7%) 
and moderate to severe depressive symptoms (PHQ-9; 66.7%). Scores on the WPAI:SHP showed substantial impairments in absenteeism, 
presenteeism, overall work productivity, and overall regular daily activity (mean percent [SD]: 12.3 [23.6], 47.6 [22.7], 51.4 [24.7], and 64.0 
[21.9], respectively). These considerable impairments were found in participants with and without LST.
Conclusion: ARISE participants with idiopathic hypersomnia demonstrated poor quality of life and impaired functioning across 
multiple symptom domains.
Keywords: relationships, social, work productivity, cognitive function, hypersomnolence, long sleep time

Plain Language Summary
Idiopathic hypersomnia is a disabling sleep disorder that causes people to be extremely sleepy during the day. These people may also sleep 
for long amounts of time but do not feel rested. Idiopathic hypersomnia has no known cause. It was not well known how this disorder 
impacts a person’s daily life. We used an online survey to understand how idiopathic hypersomnia affects daily functioning and quality of 
life in people with this disorder. The survey had questionnaires that measured difficulty with functioning, social roles, thinking, mood, and 
work. Most of the 75 participants reported having poor daily functioning. They could not participate in social activities very well. Many had 
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trouble thinking and had high levels of depressive symptoms. Participants missed a lot of work time because of their disorder. They also were 
not very productive while working. Half of participants slept more than 11 hours in a day. These participants appeared to have even worse 
problems with daily functioning, thinking, and mood. This study shows that idiopathic hypersomnia negatively affects many areas of 
a person’s life. These results show the strong need to effectively treat people with idiopathic hypersomnia and improve their quality of life.

Introduction
Idiopathic hypersomnia is a central disorder of hypersomnolence characterized by excessive daytime sleepiness (the 
inability to stay awake and alert during the day, resulting in the irrepressible need to sleep or unplanned lapses into sleep 
or drowsiness)1–3 as well as severe sleep inertia (prolonged difficulty waking with frequent reentries into sleep, 
confusion, and irritability), prolonged nighttime sleep, long and unrefreshing naps, and cognitive impairment.1–3 

Although the diagnosed prevalence of idiopathic hypersomnia has been estimated as 10.3 cases per 100,000 persons,4 

the true prevalence of idiopathic hypersomnia is unknown.
Diagnosis of idiopathic hypersomnia is a multistep process that requires ruling out other medical disorders.1,5 Either 

a 24-hour sleep time totaling ≥11 hours using 24-hour polysomnography or 7-day wrist actigraphy with a sleep log, or 
a mean sleep latency of ≤8 minutes on the multiple sleep latency test, must be present for a diagnosis.1 There has been 
ongoing discussion in recent literature regarding whether idiopathic hypersomnia with long sleep time (LST) is a separate 
disorder from idiopathic hypersomnia without LST.2,6–8 The American Academy of Sleep Medicine’s (AASM) 
International Classification of Sleep Disorders, 2nd Edition (ICSD-2) initially recognized 2 distinct disorders of 
idiopathic hypersomnia, based on whether an individual has LST (defined as ≥10 hours of nocturnal sleep).9 However, 
according to the latest AASM diagnostic criteria, idiopathic hypersomnia with LST is not listed as a separate disorder.1

The impact of idiopathic hypersomnia on patients’ quality of life (QoL) and daily functioning has not been well studied. The 
few available studies indicate that people with idiopathic hypersomnia have greater anxiety, depressive symptoms, cognitive 
difficulties, and functional impairments compared with people without idiopathic hypersomnia.3,10–13 Unsurprisingly, people 
with idiopathic hypersomnia also report having trouble driving and have a greater risk of driving accidents than those without 
idiopathic hypersomnia.12,14 Even with off-label treatments such as psychostimulants and/or wake-promoting agents, many 
patients with idiopathic hypersomnia still report excessive daytime sleepiness, difficulty awakening, and cognitive symptoms.6

The Real World Idiopathic Hypersomnia Outcomes Study (ARISE) was developed to gain a greater understanding of 
the impact of idiopathic hypersomnia on participants’ lives and their perspectives regarding their current treatment. This 
paper reports on the quality of life and daily functioning in this population, including emotional well-being, daily 
activities, cognition, productivity/employment, and relationships. The ARISE study also assessed symptom severity and 
treatment effectiveness/satisfaction, which are reported in a separate publication.15

Methods
Participant Selection Criteria
Individuals who were eligible to participate in ARISE were between 21 and 65 years of age and resided in the United 
States. Eligibility criteria were self-reported and included having a current diagnosis of idiopathic hypersomnia for at 
least 6 months, sleeping at least 7 hours in a typical night, no current diagnosis of narcolepsy or obstructive sleep apnea, 
and no prior cataplexy episodes. This study used a similar methodology as in a recently published web-based idiopathic 
hypersomnia registry6 to validate the idiopathic hypersomnia diagnosis. Specifically, during screening (see ARISE Study 
Screener in Supplemental Material), potential participants first were required to select that they have a current idiopathic 
hypersomnia diagnosis from a list of sleep disorders or related diagnoses. Then, later during screening, they had to select 
again from a list to confirm that they received a current diagnosis of the condition and that a doctor had informed them 
that it was the cause of their symptoms. Participants were required to select idiopathic hypersomnia both times to be 
eligible for inclusion in the study. Participants were excluded if they could not read or understand English or had no 
access to a computer or a mobile device to send and receive text messages. Participant recruitment channels included 
a patient panel, idiopathic hypersomnia–focused social media groups, and the Hypersomnia Foundation website (https:// 
www.hypersomniafoundation.org/). The participant selection process is indicated in Figure 1.
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Survey Design
ARISE was a US-based, virtual, cross-sectional, internet-based survey using multiple patient-reported outcome measures 
consisting of validated questionnaires and additional questions related to idiopathic hypersomnia. The survey took 
approximately 30 minutes to complete, and participants were financially compensated for their participation. All data 
collected were self-reported.

Assessments
Quality of life and daily functioning were assessed using 5 endpoints: 1) Functional Outcomes of Sleep 
Questionnaire, short version (FOSQ-10); 2) Quality of Life in Neurological Disorders (Neuro-QoL) “Ability to 
Participate in Social Roles and Activities” and “Stigma” Short Forms; 3) British Columbia Cognitive Complaints 
Inventory (BC-CCI); 4) Patient Health Questionnaire 9 (PHQ-9); and 5) Work Productivity and Activity Impairment 
Questionnaire: Specific Health Problem (WPAI:SHP), version 2.0, Clinical Practice Version.

FOSQ-10
The FOSQ-10 is a validated questionnaire containing 10 items that assess the degree to which sleepiness makes daily 
functioning difficult, across 5 subscales: general productivity, activity level, vigilance, social outcomes, and intimacy and 
sexual relationships.16 The total FOSQ-10 score can range from 5 to 20, and scores on the subscales range from 1 to 4 
(with lower scores indicating worse impairment). The mean (SD) normative FOSQ-10 score (ie, in individuals who do 
not experience sleepiness-related impairment) is 17.8 (3.1).

Neuro-QoL Social Roles and Stigma Short Forms
The Neuro-QoL Social Roles short form consists of 8 items that assess the degree of involvement in usual social roles, 
activities, and responsibilities, including work, family, friends, and leisure in the past 7 days.17,18 The Neuro-QoL Stigma 
short form consists of 8 items that measure recent perceptions of self and publicly enacted negativity, prejudice, and 
discrimination as a result of disease-related manifestations. Raw scores from these 2 Neuro-QoL short forms were 
converted into T-scores (mean, 50; SD, 10) for comparison with scores from reference populations published in the 
Neuro-QoL User Manual.17 For the Social Roles short form, the mean (SD) T-score from a general reference population 

Individuals who responded
to the survey request

n=391

Participants completed screener
n=337 (86.2%)

Participants met eligibility criteria
n=81 (24.0%)

Participants completed survey
N=75 (92.6%)a

n=37 with LSTb

n=38 without LST

Started screener but did
not complete screening

questions
n=54 (13.8%)

Did not meet study
eligibility criteriac

n=256 (76.0%)

Discontinued after
completing enrollment

n=6 (7.4%)

Figure 1 Participant disposition. The bolded text indicates the number and percentage of eligible participants who completed the survey and were analyzed. 
Notes: aHypersomnia Foundation, n=59; inVibe, n=16. bLong sleep was defined as ≥11 hours of sleep in a 24-hour period (self-reported). cMost terminations during 
screening were because potential participants had obstructive sleep apnea (n=26), narcolepsy (n=12), no idiopathic hypersomnia (n=116), or slept <7 hours a night (n=47). 
Abbreviation: LST, long sleep time.
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is 50.4 (9.6), with a range of 24.1–60.2; higher scores indicate better outcomes. For the Stigma short form, the mean (SD) 
T-score from a clinical reference population is 49.7 (9.5), with a range of 39.2–81.5; higher scores indicate worse 
outcomes.

BC-CCI
The BC-CCI is a 6-item survey designed to assess perceived cognitive difficulties in people with depression and related 
mood disorders.19 Respondents are asked to report how much trouble they have had in the past 7 days trying to perform 
various cognitive tasks. BC-CCI scores range from 0 to 18 and are classified into the following groups: 0–4 = broadly 
normal cognition; 5–8 = mild cognitive complaints; 9–14 = moderate cognitive complaints; 15–18 = severe cognitive 
complaints.

PHQ-9
The PHQ-9 contains 9 items that evaluate the severity of depressive symptoms experienced in the past 2 weeks.20 PHQ-9 
overall scores range from 0 to 27, with the following severity level ratings: 0–4 = minimal; 5–9 = mild; 10–14 = moderate; 
15–19 = moderately severe; 20–27 = severe.

WPAI:SHP
The WPAI:SHP is a 6-item survey that evaluates the degree of impairment during the past 7 days due to a specific health 
problem (which was idiopathic hypersomnia for this study) across 4 domains: absenteeism (work time missed), 
presenteeism (difficulty performing tasks while at work), overall work impairment (absenteeism + presenteeism), and 
activity impairment (overall regular daily activities, other than work).21 Absenteeism scores are calculated by dividing 
the hours of work missed over the past week by the expected amount of hours of work for that week. For presenteeism 
and activity impairment, participants rate the degree to which idiopathic hypersomnia negatively affected working and 
daily activities on a scale of 1–10. All scores are then calculated into a percentage. Higher scores represent greater 
impairment.

Compliance and Ethical Approval
All participants signed an electronic informed consent prior to participating in the survey. The study protocol, informed 
consent forms, and recruitment materials were approved by the WCG Institutional Review Board (tracking number: 
20210849) prior to any participants enrolling in the study. This study was conducted in accordance with the Declaration 
of Helsinki.

Statistical Analyses
Data were collected and processed by inVibe (Costa Mesa, CA). Quality control of data was performed by inVibe, 
Stratevi (Santa Monica, CA), and ICON plc (Dublin, Ireland). Continuous variables were summarized with descriptive 
statistics (n, mean, standard deviation [SD], median, quartiles, minimum, and maximum). Frequency counts and 
percentage of participants within each category were provided for categorical data. Data are also shown for subgroups 
of participants with or without LST (≥11 hours of sleep in a 24-hour period, self-reported). Additional subgroup analyses 
included age (≥20 to <30 years, ≥30 to <40 years, and ≥40 years), time since diagnosis (<2 years vs ≥2 years), taking 
medication for idiopathic hypersomnia vs not taking medication, monotherapy vs polytherapy (eg, 1 idiopathic hyper-
somnia treatment of any kind vs multiple idiopathic hypersomnia treatments of any kind), taking wake-promoting 
monotherapy vs not taking wake-promoting monotherapy, and taking stimulant monotherapy vs not taking stimulant 
monotherapy. Those in the “not taking monotherapy” groups for wake-promoting agents or stimulants could be taking 
either of those medication types along with another medication, or could be taking no medication at all. Subgroups data 
were provided for more detailed information about this population; no statistical comparisons were made between any of 
the subgroups.
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Results
Study Population
The ARISE study began on March 11, 2021 and completed on April 5, 2021; 75 participants completed the study (Figure 1). 
The majority of participants were female (81.3%), with a mean (SD) age of 34.1 (10.7) years (Table 1). Nearly half of 
participants (45.3%) were diagnosed with idiopathic hypersomnia 2 to 4 years before study enrollment. The mean (SD) self- 
reported 24-hour sleep duration was 11.6 (3.4) hours. Most participants (89.3%) reported taking off-label prescription 
medications for idiopathic hypersomnia. Thirty-three participants (44.0%) reported having a psychiatric comorbidity. The 
most common psychiatric comorbidity was anxiety, reported by 26 participants (34.7%), and by 4 participants (5.3%) who 

Table 1 Demographics and Participant Characteristics

All Participants 
(N=75)

Participants With 
LSTa (n=37)

Participants Without 
LSTa (n=38)

Age, years, mean (SD) 34.1 (10.7) 33.7 (10.7) 34.4 (10.9)

Female, n (%) 61 (81.3) 27 (73.0) 34 (89.5)

Time since idiopathic hypersomnia diagnosis, years, n (%)

<2 12 (16.0) 5 (13.5) 7 (18.4)

2–4 34 (45.3) 20 (54.1) 14 (36.8)

5–9 18 (24.0) 8 (21.6) 10 (26.3)

≥10 11 (14.7) 4 (10.8) 7 (18.4)

Patient-reported sleep duration, mean (SD)

Approximate hours of sleep in a typical 24-hour period 11.6 (3.4) 14.3 (2.7) 8.9 (1.1)

Approximate hours of sleep in a typical night 8.9 (1.6) 9.8 (1.7) 8.0 (0.8)

Approximate hours of sleep in a typical day 2.7 (2.8) 4.5 (2.9) 0.9 (1.0)

Participants who took off-label medications for idiopathic 
hypersomnia, n (%)

67 (89.3) 36 (97.3) 31 (81.6)

Current comorbidity (≥5%)b n (%)

Any psychiatric disorderc 33 (44.0) 16 (43.2) 17 (44.7)

Anxiety 26 (34.7) 13 (35.1) 13 (34.2)

Major depressive disorder 9 (12.0) 2 (5.4) 7 (18.4)

Bipolar disorder or any psychotic disorder 6 (8.0) 5 (13.5) 1 (2.6)

Hypothyroidism 6 (8.0) 4 (10.8) 2 (5.3)

PTSD 5 (6.7) 3 (8.1) 2 (5.3)

Restless legs syndrome 5 (6.7) 3 (8.1) 2 (5.3)

Other disorder that may be associated with excessive daytime 

sleepiness or fatigued

5 (6.7) 1 (2.7) 4 (10.5)

Anxiety and PTSD 4 (5.3) 3 (8.1) 1 (2.6)

Notes: aLong sleep was defined as ≥11 hours of sleep in a 24-hour period (self-reported). bAll comorbidities were self-reported. A participant could have had ≥1 
comorbidity. Only comorbidities reported by ≥5% of participants are listed. cThese included anxiety, major depressive disorder, bipolar disorder, or any other psychotic 
disorders. dThese included 1 person each who had depression; mild depression, possible attention-deficit disorder (but could be sleep disorder); persistent depressive 
disorder; small fiber neuropathy; and inflammatory bowel disease. 
Abbreviations: LST, long sleep time; PTSD, post-traumatic stress disorder; SD, standard deviation.
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reported having anxiety along with post-traumatic stress disorder. Thirty-seven participants (49.3%) had LST. Participants 
with LST had a mean (SD) self-reported 24-hour sleep duration of 14.3 (2.7) hours; those without LST reported sleeping 8.9 
(1.1) hours.

Impaired Functioning and Reduced QoL
FOSQ-10
The mean (SD) total FOSQ-10 score was 10.7 (2.8), and all ARISE participants scored below 17.8 (the previously 
established mean score of individuals who do not experience sleepiness-related impairment16), indicating impairment of 
functioning (Figure 2). Mean (SD) scores for participants with and without LST were 9.6 (2.3) and 11.9 (2.8), 
respectively.

Neuro-QoL Social Roles and Stigma
Most participants scored below 50.4, the mean from a general population reference score,17 on the Social Roles domain 
of the Neuro-QoL (mean [SD] score: 41.4 [5.1]), indicating impairment of ability to participate in social roles and 
activities (Figure 3A). The mean (SD) Social Roles scores for participants with and without LST were 39.8 (4.3) and 43.0 
(5.3), respectively. Participants scored high on the Stigma domain of the Neuro-QoL (mean [SD]: 57.3 [5.9]), demon-
strating worse ratings in this domain compared with the mean from a clinical reference population of 49.717 (Figure 3B). 
Mean (SD) Stigma scores for participants with and without LST were 59.4 (6.1) and 55.2 (4.9), respectively.

BC-CCI
On the BC-CCI, 62.7% of participants reported overall moderate to severe cognitive complaints (Table 2). Severe 
cognitive complaints were reported by 35.1% and 18.4% of participants with and without LST, respectively.

PHQ-9
Overall, 66.7% of participants reported PHQ-9 total scores consistent with moderate to severe levels of depressive 
symptoms (Table 2); this proportion was 78.4% for participants with LST and 55.3% for those without LST. Overall, 
9.3% of participants reported PHQ-9 total scores indicative of severe levels of depressive symptoms. Only 2 participants 
reported PHQ-9 total scores that correspond to minimally severe levels of depressive symptoms, neither of whom 
had LST.
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Figure 2 FOSQ-10 scores. The bottom and top edges of the box indicate the first and third quartiles, the line inside the box is the median, and the marker inside the box is 
the mean. The whiskers extending from the box indicate the minimum and maximum values. 
Notes: aRange of scores is 5–20; lower scores indicate worse impairment. bThe mean (SD) published normative value (ie, in individuals who do not experience sleepiness- 
related impairment), as reported in a prior clinical study.16cLong sleep was defined as ≥11 hours of sleep in a 24-hour period (self-reported). 
Abbreviations: FOSQ-10, Functional Outcomes of Sleep Questionnaire, short version; LST, long sleep time; Max, maximum; Min, minimum; Q1, first quartile; Q3, third 
quartile; SD, standard deviation.
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WPAI:SHP
Of the 56 (74.7%) employed ARISE participants surveyed about the past week, there was a mean (SD) percent absenteeism 
rate of 12.3 (23.6; Figure 4). The mean (SD) percent impairment from presenteeism was 47.6 (22.7), and overall work 
productivity impairment (absenteeism and presenteeism) was 51.4 (24.7). In all ARISE participants (both employed and 
unemployed), the percent impairment in overall activity (other than work) was rated the highest out of all WPAI:SHP 
components (mean [SD]: 64.0 [21.9]). For participants with and without LST, respectively, mean (SD) WPAI:SHP scores 
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inside the box is the median, and the marker inside the box is the mean. The whiskers extending from the box indicate the minimum and maximum values. 
Notes: aAbility to participate in social roles and activities. Raw scores were converted into T-scores (mean, 50; SD, 10) for comparison with the mean score from a general 
reference population, as published in the Neuro-QoL User Manual. Range of possible T-scores is 24.1–60.2; higher scores indicate better outcomes.17bPerceptions of self and 
publicly enacted negativity, prejudice, and discrimination as a result of disease-related manifestations. Raw scores were converted into T-scores (mean, 50; SD, 10) for 
comparison with the mean score from a clinical reference population, as published in the Neuro-QoL User Manual. Range of possible T-scores is 39.2–81.5; higher scores 
indicate worse outcomes.17cLong sleep was defined as ≥11 hours of sleep in a 24-hour period (self-reported). 
Abbreviations: LST, long sleep time; Max, maximum; Min, minimum; Neuro-QoL, Quality of Life in Neurological Disorders; Q1, first quartile; Q3, third quartile; SD, 
standard deviation.
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were as follows: absenteeism (14.2 [26.5] and 11.1 [21.8]), presenteeism (57.1 [21.9] and 41.5 [21.4]), absenteeism + 
presenteeism (60.1 [24.1] and 45.8 [23.8]), and overall activity (72.2 [17.3] and 56.1 [23.2]) (Supplemental Figure 1A and B).

Subgroup Analyses
Additional subgroup analyses for age and for whether participants were taking wake-promoting agents or stimulants as 
monotherapy (vs not taking them as monotherapy) are reported in Supplemental Table 1.

Discussion
The ARISE study was conducted to assess daily functioning and QoL in patients with idiopathic hypersomnia, an area 
that has not been well studied. The characteristics of this study population were broadly consistent with other larger 
studies of people with idiopathic hypersomnia (eg, over half were female, and typically ≈30–40 years of age).6,22 Overall, 
ARISE participants showed impairment in daily functioning and social aspects compared with means from normative 
populations (ie, individuals who do not experience sleepiness-related impairment, or a general or clinical reference 
population) using the same scales,16,17 as well as substantial impairment in work productivity and general activity. 
A large proportion of participants reported moderate to severe cognitive complaints and depressive symptoms. These 
findings add much-needed clarity to the experience of people with idiopathic hypersomnia regarding the multiple aspects 

Table 2 BC-CCI and PHQ-9 Scores

All Participants 
(N=75)

Participants With LSTa 

(n=37)
Participants Without LSTa 

(n=38)

BC-CCI total score

Mean (SD) 10.8 (4.8) 11.6 (4.9) 10.1 (4.6)

Median 12.0 13.0 10.5

Min, Max 2, 18 2, 18 2, 18

BC-CCI score categories, n (%)

Broadly normal cognition (0–4) 11 (14.7) 5 (13.5) 6 (15.8)

Mild cognitive complaints (5–8) 17 (22.7) 7 (18.9) 10 (26.3)

Moderate cognitive complaints (9–14) 27 (36.0) 12 (32.4) 15 (39.5)

Severe cognitive complaints (15–18) 20 (26.7) 13 (35.1) 7 (18.4)

PHQ-9 total score

Mean (SD) 12.3 (5.4) 14.1 (5.2) 10.6 (5.1)

Median 12.0 14.0 10.0

Min, Max 2, 26 5, 26 2, 25

PHQ-9 score categories (severity of depressive symptoms), n (%)

Minimal (<5) 2 (2.7) 0 (0.0) 2 (5.3)

Mild (5–9) 23 (30.7) 8 (21.6) 15 (39.5)

Moderate (10–14) 24 (32.0) 11 (29.7) 13 (34.2)

Moderately severe (15–19) 19 (25.3) 13 (35.1) 6 (15.8)

Severe (20–27) 7 (9.3) 5 (13.5) 2 (5.3)

Notes: aLong sleep was defined as ≥11 hours of sleep in a 24-hour period (self-reported). 
Abbreviations: BC-CCI, British Columbia Cognitive Complaints Inventory; LST, long sleep time; Max, maximum; Min, minimum; PHQ-9, Patient Health Questionnaire-9; 
SD, standard deviation.
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of this disorder on daily life, and demonstrate a symptom burden that extends far beyond just excessive daytime 
sleepiness.

The association of idiopathic hypersomnia with decreased daily functioning and QoL was notable: all ARISE participants 
had total FOSQ-10 scores below a previously reported normative value of 17.816 and also reported an impaired ability to 
participate in social roles and activities, as assessed with the Neuro-QoL Social Roles domain. The mean FOSQ-10 score of 
ARISE participants was similar to that of 154 participants in a clinical study at baseline (10.7 and 11.9, respectively), which is 
perhaps surprising given that 89.3% of ARISE participants were taking off-label medications for their idiopathic hypersomnia, 
compared with 55.8% of those from the clinical trial, and is suggestive of the inadequacy of available treatments, all of which 
were used off-label for idiopathic hypersomnia at the time of this study.23 Multiple studies have shown that people with 
idiopathic hypersomnia are impaired on most, or all, health-related QoL domains of the SF-36 (role physical, role emotional, 
general health perception, vitality, social functioning, mental health, physical function, and bodily pain) compared with 
national norms,12,24,25 even when the majority are treated with wake-promoting agents.25 Individuals with idiopathic 
hypersomnia also report significantly worse health-related QoL than healthy controls on the EuroQoL 5-Dimension 
5-Level index and the EuroQoL Visual Analog Scale.10 One study has even reported that people with idiopathic hypersomnia 
scored significantly lower than people with narcolepsy (type 1, type 2, or either type) on most domains of the Veteran’s RAND 
36-item Health Survey, including the social functioning domain.26

More than half of ARISE participants reported moderate to severe cognitive complaints on the BC-CCI. These data 
are in line with several previous studies, which indicate that over half of patients with idiopathic hypersomnia experience 
cognitive dysfunction, such as difficulties with memory and attention.13,27 In a study in which people were interviewed 
and completed a questionnaire, significantly greater proportions of participants with idiopathic hypersomnia reported 
memory problems, attention deficit, forgetfulness, mind going blank, and not remembering the beginning of an activity, 
compared with healthy controls.13 In another study, using a 30-minute sustained attention task (Perception and Attention 
Functions test battery–Vigilance; WAFV), people with idiopathic hypersomnia showed longer response times and more 
response omissions compared with healthy controls, especially during the second half of the test.28 This suggests 
a reduced ability to maintain attention over a period of time in the absence of a stimulating environment. Brain fog 
(defined as “being unable to think clearly or concentrate at any time throughout the day”) is a major cognitive complaint 
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Figure 4 WPAI:SHP scoresa in all participants. The bottom and top edges of the box indicate the first and third quartiles, the line inside the box is the median, and the 
marker inside the box is the mean. The whiskers extending from the box indicate the minimum and maximum values. 
Notes: aItems relating to absenteeism and work productivity were completed only by participants who were employed; the item relating to activity impairment was 
completed by all participants. bAbsenteeism was defined as percent work time missed due to idiopathic hypersomnia. cPresenteeism was defined as percent impairment 
while working. dRefers to overall daily activity, other than working. 
Abbreviations: Max, maximum; Min, minimum; Q1, first quartile; Q3, third quartile; SD, standard deviation; WPAI:SHP, Work Productivity and Activity Impairment 
Questionnaire: Specific Health Problem.
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of people with idiopathic hypersomnia, but it appears to be an under-recognized symptom for diagnosis. In the real-world 
Hypersomnia Foundation registry study, brain fog was the most common symptom after excessive daytime sleepiness, 
reported by ≈80% of all participants.6 In addition, brain fog was reported by 54% of participants currently receiving 
treatment.6 Despite the prominence of this symptom in patients, brain fog is not included as a feature of idiopathic 
hypersomnia in the ICSD-3, which may lead to a lack of recognition in undiagnosed people with idiopathic hypersomnia.

The results of the ARISE study underscore the psychological and psychiatric burden of idiopathic hypersomnia in the 
study population. The degree to which ARISE participants reported feeling stigmatized because of their idiopathic hyper-
somnia was high, relative to the mean score from a clinical reference population on the Neuro-QoL Stigma domain (57.3 vs 
49.7, respectively).17 This novel finding illustrates a deeper negative social impact (eg, embarrassment, blame, social isolation, 
and feeling avoided/ignored by others as a result of having idiopathic hypersomnia) that has not been previously described. 
Although 12.0% of ARISE participants reported having major depressive disorder, 34.7% of participants reported moderately 
severe to severe levels of depressive symptoms on the PHQ-9. Similarly, a retrospective observational study of patients with 
idiopathic hypersomnia from the Cleveland Clinic reported that 58% scored their depressive symptoms as moderate to severe 
on the PHQ-9.29 Other studies have reported significantly greater severity of depressive symptoms (assessed with the PHQ-9) 
in people with idiopathic hypersomnia as compared with healthy controls,10 as well as significantly greater anxiety and 
depression (evaluated with the Hospital Anxiety and Depression scale).11 It is important to note, however, that several items on 
the PHQ-9 assess “feeling tired” and “sleeping too much”, which could be rated worse based on idiopathic hypersomnia 
symptoms, and not necessarily depressive symptoms. Thus, PHQ-9 findings in people with idiopathic hypersomnia may be 
skewed by this overlap. Nevertheless, depression and other psychiatric comorbidities (such as anxiety) are known to be 
common in people with idiopathic hypersomnia,10,11 and 44% of ARISE participants reported a psychiatric comorbidity. A US 
insurance claims database analysis of nearly 5000 patients with newly diagnosed idiopathic hypersomnia showed that 31% 
had a depressive disorder, compared with only 7% of the entire claims database population.30 In a cross-sectional study, 
patients with idiopathic hypersomnia reported scores on the Beck Depression Inventory II that were similar to those of patients 
with psychiatric disorders (eg, major depressive disorder, bipolar disorder).27

Participants in ARISE reported high levels of absenteeism, presenteeism, and overall activity impairment on the 
WPAI:SHP due to idiopathic hypersomnia. This is not entirely surprising, given that excessive daytime sleepiness, 
cognitive difficulties, and brain fog symptoms experienced by people with this disorder could all interfere heavily with 
work responsibilities. The mean impairment scores on presenteeism (47.6%) and overall activity (64.0%) were lower 
than or similar to those observed in participants with idiopathic hypersomnia at baseline in a clinical trial (55.3% and 
65.2%, respectively).23 However, ARISE participants reported a mean absenteeism rate (12.3%) that was higher than that 
reported by participants in the idiopathic hypersomnia clinical trial (7.1%),23 and even greater than that reported by 
people with narcolepsy in another clinical trial (6.1%).31 Although ARISE participants’ absenteeism scores were highly 
variable, this rate is greatly concerning given that the absenteeism rate due to illness or injury in the overall US 
population is 1.3%.32 While presenteeism impairment may indicate an inability to be productive while at work, high 
absenteeism suggests that even the task of showing up to work was often too difficult for people with idiopathic 
hypersomnia participating in the ARISE trial. The lack of consistency in the ARISE absenteeism rate with that of the 
clinical trial participants may be partially due to the fact that ARISE was an internet-based survey and had fewer 
participants than the clinical trial.

Notably, these impairments in daily functioning, cognition, mood, and work productivity were observed in partici-
pants regardless of LST phenotype. Although ARISE was not designed to compare differences between participants with 
and without LST, several studies have reported greater symptom prevalence in participants with LST, such as brain fog, 
difficulty waking up, fatigue, and sleep inertia,6,7 which could be expected to lead to greater impairments in daily 
functioning and quality of life. Future studies, including clinical trials, should aim to formally compare differences in 
these areas between people with idiopathic hypersomnia with LST and those without LST.

This study highlights the association of idiopathic hypersomnia with impairments in daily functioning, social aspects, 
cognition, affect, and work productivity. An important point is that these impairments were observed despite most 
participants (89.3%) taking off-label medications to treat idiopathic hypersomnia, primarily stimulants, wake-promoting 
agents, and antidepressants.15 This suggests that off-label treatment options are not sufficient to manage symptoms in 
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most people with idiopathic hypersomnia. Baseline scores for daily functioning and work productivity were similarly low 
in participants of a Phase 3 trial (of whom 55.8% were taking off-label alerting agents), which further supports the 
inadequacy of off-label treatment options.23 Following the ARISE study, however, in August 2021, the United States 
Food and Drug Administration approved calcium, magnesium, potassium and sodium oxybates (Xywav®; low-sodium 
oxybate)33–36 for the treatment of idiopathic hypersomnia in adults.22 This approval was based on data from 
a randomized, double-blind, placebo-controlled clinical study that demonstrated efficacy over excessive daytime sleepi-
ness and other idiopathic hypersomnia symptoms, as well as improved daily functioning and work productivity (on the 
FOSQ-10 and WPAI:SHP scales, respectively).22 The current findings from ARISE help to more clearly define the 
symptom burden of idiopathic hypersomnia, which is important to evaluating the impact of therapeutic options.

A strength of the ARISE study is that the proportion of females (81.3%) is reflective of other survey studies that have 
larger idiopathic hypersomnia populations (eg, 85.8%;6 89.1%),37 which supports the validity and generalizability of the 
present findings. Of note, the proportions of females in this study, and the 2 cited above, are higher than that from a phase 
3 clinical trial (68.0%),22 perhaps due to gender bias in the willingness to participate in online surveys.38 Another 
strength is the inclusion of summary data for participants who did or did not have LST (defined as ≥11 hours of sleep in 
a 24-hour period). Given the heterogeneity of idiopathic hypersomnia, defining a distinct clinical phenotype can be 
valuable in developing treatment plans for patients. Although this study was not designed to evaluate differences between 
these 2 groups, the inclusion of these subgroups may be informative for future studies. Further strengths include the 
assessment of the Social Roles and Stigma subscales of the Neuro-QoL, as well as the WPAI:SHP, in a real-world 
population. To the authors’ knowledge, these assessments have not been previously reported in a real-world population 
with idiopathic hypersomnia.

A limitation of ARISE is that comprehensive demographic data, such as race and ethnicity, were not collected as 
a part of the survey. Because the study was virtual, people who did not have access to the internet or an appropriate 
electronic device were excluded. It is also possible that ARISE participants were skewed toward being less satisfied with 
their symptom management because those who had better symptom control may have been less motivated to take part in 
the study, which could potentially bias the results.

Conclusion
Findings from this real-world study demonstrate the associations of idiopathic hypersomnia with substantial impairments 
in quality of life, daily functioning, cognition, mood, relationships, and work productivity. These results indicate that 
measures of functional impairments are important to include in effectiveness trials for idiopathic hypersomnia treatments, 
and provide a baseline against which treatment effectiveness may be evaluated.
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