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Purpose: Limited self-reported data on the real-world burden of idiopathic hypersomnia exist from a representative sample of the US
general adult population. This study described the clinical, humanistic, and economic burden of adults with idiopathic hypersomnia
compared to matched adults without idiopathic hypersomnia.

Patients and Methods: This cross-sectional study used 2021 and 2023 US National Health and Wellness Survey data. Propensity
score matching (1:2) was performed for adults (=18 years) who self-reported a physician diagnosis of idiopathic hypersomnia and
adults without idiopathic hypersomnia (non-idiopathic hypersomnia cohort). Post matching, outcomes were compared between cohorts
using cluster-robust regression models; P values for primary outcomes were not adjusted for multiplicity.

Results: Included were 163 adults with idiopathic hypersomnia (64.4% female, mean age 38.45 years) and 326 matched adults
without idiopathic hypersomnia (66.0% female, mean age 39.60 years). The idiopathic hypersomnia cohort had higher prevalence of
comorbidities (eg cardiovascular, cardiometabolic, sleep, psychiatric), higher mean Charlson comorbidity index scores (1.43 vs 0.34),
and reported worse depression (PHQ-9) and anxiety (GAD-7) and poorer mental health, physical function (SF-36v2, RAND-36), and
HRQoL (EQ-5D-5L, SF-6D, EQ-VAS) compared to the matched non-idiopathic hypersomnia cohort (P < 0.01). The idiopathic
hypersomnia cohort reported more mean healthcare provider visits (13.34 vs 3.14), emergency department visits (0.88 vs 0.45), and
hospitalizations (0.95 vs 0.35) in the past 6 months and higher annualized direct medical costs ($46,424.39 vs $14,700.21) than the
matched non-idiopathic hypersomnia cohort (P < 0.05). The idiopathic hypersomnia cohort reported greater mean work productivity
loss (49.07 vs 32.28) and activity impairment (48.22 vs 30.77), and annualized indirect costs ($15,269.22 vs $10,576.96) than the
matched non-idiopathic hypersomnia cohort (P < 0.05).

Conclusion: This study highlights the substantial real-world burden, including comorbidity, HRQoL, and economic, of idiopathic
hypersomnia compared to the matched non-idiopathic hypersomnia cohort.

Plain Language Summary: Idiopathic hypersomnia is a sleep disorder that causes extreme daytime sleepiness, even after a full
night of sleep. In this large US survey study, adults with idiopathic hypersomnia were compared with similar adults who did not have
the condition. The study found that people with idiopathic hypersomnia had more health problems, including higher levels of
depression and anxiety, and reported lower overall physical and mental well-being than people without the condition. People with
idiopathic hypersomnia also described greater challenges in daily life, such as reduced energy, difficulty staying alert, and trouble
completing everyday activities.

In addition, people with idiopathic hypersomnia used more healthcare services, had higher medical costs, and experienced greater
work productivity loss than those without idiopathic hypersomnia. These findings suggest that idiopathic hypersomnia impacts many
aspects of life, including health, work, finances, and day-to-day functioning, and they highlight the need for better support and
treatment options for those living with this condition.
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Introduction

Idiopathic hypersomnia is a central disorder of hypersomnolence, characterized by excessive daytime sleepiness, sleep
inertia, prolonged and unrefreshing naps, long sleep duration, unrefreshing sleep, and cognitive impairment.'> While the
exact prevalence of idiopathic hypersomnia is unknown, the estimated prevalence ranges from 0.04% (37.0 cases per
100,000 people, based on insurance claims data)’ to 1.5% (based on the Wisconsin Sleep Cohort study), and research
suggests that idiopathic hypersomnia is underdiagnosed.* Symptoms of idiopathic hypersomnia typically present during
adolescence or early adulthood and often persist, with up to one-third of people experiencing unexpected improvement or
resolution from the disease.”’

Idiopathic hypersomnia imposes a substantial burden on the affected individuals.®® Individuals with idiopathic
hypersomnia are more likely to have had a motor vehicle accident in the past 5 years'® and are more likely to experience
anxiety and depression compared with healthy controls.'’ In addition, compared to individuals without idiopathic
hypersomnia, those with idiopathic hypersomnia have higher rates of comorbid conditions, such as mood disorders,
sleep apnea, headaches/migraines, and cardiovascular conditions.'>'* Idiopathic hypersomnia is associated with poorer
health-related quality of life (HRQoL), daily functioning, cognition, mood, relationships, and work productivity, which
collectively contribute to its humanistic burden (the impact of a health condition on overall well-being and everyday
functioning from the patient’s perspective).®'> Individuals with idiopathic hypersomnia also have higher health-related
and social-transfer costs as well as lower levels of employment and income.”'¢

Although previous studies have estimated the burden of idiopathic hypersomnia, there is limited understanding of this
disease, especially among a representative sample of adults in the US. Limitations of the prior literature include small
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sample sizes,'” clinical samples (mostly limited in geography), non-US populations, lack of recent data,
studies with limited outcomes. Previous analyses of administrative claims databases found that individuals with
idiopathic hypersomnia had high healthcare resource use (HCRU) and medical costs;'® however, data evaluating the
economic burden of idiopathic hypersomnia are scarce in the US.'* Therefore, in the current study, we utilized cross-
sectional patient-reported data to characterize the clinical, humanistic, and economic burden associated with idiopathic
hypersomnia in a community-dwelling, geographically diverse sample of adults with idiopathic hypersomnia residing in

the US compared to matched adults without idiopathic hypersomnia.

Materials and Methods

Study Design

This study was an observational, retrospective, cross-sectional analysis of an existing database of survey responses to the
US National Health and Wellness Survey (NHWS) conducted in 2021 and 2023."° De-duplicated data from both NHWS
datasets were utilized in this analysis, with the most recent data from 2023 included for respondents who participated in
both years.

Data Source

The NHWS is a nationally representative, cross-sectional, self-administered, online questionnaire survey designed to
reflect the health of the general adult population (aged >18 years) in the US, with approximately 75,000 respondents
per year."” Potential respondents were recruited via an existing, general-purpose (ie not healthcare-specific) web-based
consumer panel. The respondents were identified through participation in opt-in online survey panels. Quota sampling,
stratified by sex, age, and race/ethnicity, was employed to ensure that the demographic composition of the NHWS sample
represented the US adult population. More specifically, data from the US Census Bureau are used to identify the relative
proportions of sex, age, and racial/ethnic groups in the US; these proportions are mimicked during the recruitment of
panel members to ensure the final NHWS sample matches the demographic proportions. The 2023 NHWS protocol and
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questionnaire were reviewed by Pearl Institutional Review Board (Indianapolis, IN) and received exemption status
according to 45 CFR 46.104(d)(2) Tests, Survey, Interviews on April 27, 2023 (IRB ID: 2023-0121). The 2021 NHWS
protocol and questionnaire were reviewed by Pearl Institutional Review Board (Indianapolis, IN) and received exemption
status according to FDA 21 CFR 56.104 and 45CFR46.104(b)(2): (2) Tests, Surveys, Interviews on February 4, 2021
(IRB ID: 21-KANT-248). All respondents provided informed consent electronically. Data collection occurred for NHWS
2021 from April through August 2021 and for NHWS 2023 from May through August 2023. This study complies with
the principles outlined in the Declaration of Helsinki for all human or experimental investigations.

Participants

The study population consisted of adults (aged >18 years) residing in the US who participated in the US NHWS in 2021
or 2023. The study population was stratified into two cohorts based on idiopathic hypersomnia status. Respondents were
included in the idiopathic hypersomnia cohort if they self-reported a physician diagnosis of idiopathic hypersomnia and
self-reported experiencing idiopathic hypersomnia symptoms in the past 12 months. Respondents were included in the
non-idiopathic hypersomnia cohort if they did not self-report a physician diagnosis of idiopathic hypersomnia and did not
report experiencing idiopathic hypersomnia symptoms in the past 12 months. As narcolepsy, especially narcolepsy type
2, has many overlapping symptoms with idiopathic hypersomnia,?® respondents were excluded from the study if they
self-reported a diagnosis of narcolepsy. Excluding individuals with narcolepsy from both cohorts minimizes the potential
for differential misclassification between groups.

Variables

Sociodemographic and general health characteristics included age, sex, race/ethnicity, marital status, education, employ-
ment status, labor force participation, household income, health insurance, body mass index, smoking status, alcohol use,
and exercise. Years since diagnosis of idiopathic hypersomnia and Epworth Sleepiness Scale (ESS) scores were also
measured.”’ The ESS measures the likelihood of falling asleep in eight scenarios on a 4-point scale (O=would never doze
to 3=high chance of dozing).?'? Items are summed to form a single measure (range: 0—24); higher scores represent
greater daytime sleepiness. Scores of 0—10 indicate normal daytime sleepiness, whereas scores of 11-12, 13—15, and
16-24, are indicative of mild, moderate, and severe excessive daytime sleepiness, respectively. Sleep condition—specific
clinical and treatment characteristics of the idiopathic hypersomnia cohort were captured as categorical and continuous
variables in the sleep-condition module, which is administered to anyone who reported experiencing idiopathic hyper-
somnia, insomnia, narcolepsy, sleep apnea, or other sleep difficulties in the past 12 months. With the exception of
self-reported condition severity and current use of prescription medication to treat idiopathic hypersomnia (yes/no), the
clinical and treatment characteristics are not specific to idiopathic hypersomnia for respondents who experienced more
than one sleep condition in the past 12 months.

Comorbidity burden was assessed using the Charlson comorbidity index (CCI), a measure designed to predict
mortality by assigning a weight to comorbidities based on their relative risk of mortality and computing a summary
score.”>** The updated index from Quan et al, 2011 was used in this study; it includes the following 12 conditions and
weights (shown in parentheses): chronic pulmonary disease (1); diabetes with chronic complications (1); renal disease
(1); rtheumatologic disease (1); any malignancy, including leukemia and lymphoma (2); congestive heart failure (2);
dementia (2); hemiplegia (2); mild liver disease (2); acquired immune deficiency syndrome/human immunodeficiency
virus (4); moderate or severe liver disease (4); and metastatic solid tumor (6).>* A higher score indicates a greater
comorbidity burden on the individual. A categorical variable was also created to understand the distribution of
respondents with CCI of 0, 1, 2, and 3 or more (0=no comorbidities; 1=1 comorbidity with a weight of 1; 2=either 2
comorbidities with a weight of 1 or 1 comorbidity with a weight of 2; 3=at least 1 comorbidity with a weight of >3 or
multiple comorbidities with weights summing to >3). Self-reported physician diagnoses of other comorbidities were also
collected. Primary diagnosed comorbidity outcomes included cardiometabolic, emotional/mental health, liver, and renal
conditions. All other diagnosed comorbidities were secondary outcomes.

Primary humanistic outcomes included depression and anxiety severity and were measured using the 9-item Patient
Health Questionnaire (PHQ-9)* and the 7-item Generalized Anxiety Disorder (GAD-7) assessment,”® respectively, each

Nature and Science of Sleep 2026:18 heeps: 3



@ Drachenberg et al

dichotomized (<10 and >10). Additionally, HRQoL and health utility measures included the 36-Item Short Form Health
Survey Version 2 (SF-36v2) physical and mental component summary scores (PCS and MCS; 2021 NHWS only),27’28
the 36-Item RAND Short Form Health Survey (RAND-36) physical and mental health composite scores (PHC and MHC;
2023 NHWS only),?’ the Short Form Six-Dimension (SF-6D) health utility index scores (2021 NHWS only),>*>? the
5-level EQ-5D version (EQ-5D-5L),*"*? and the EQ visual analog scale (EQ-VAS).33

Depression and anxiety symptoms experienced in the past two weeks were rated on a 4-point scale (0=not at all to
3=nearly every day). Higher scores (PHQ-9 range: 0-27, GAD-7 range: 0-21) indicate more severe depression/anxiety;
scores >10 are generally indicative of major depressive disorder (PHQ-9) and generalized anxiety disorder (GAD-7). For
the PHQ-9, the following score categories were used to define depression severity: mild (5-9), moderate (10-14),
moderately severe (15-19), and severe (20-27).** For the GAD-7, the following score categories were used to define
anxiety severity: mild (5-9), moderate (10-14), and severe (15-21).2° The minimal clinically important difference
(MCID) is 5 points for PHQ-9° and 4 points for GAD-7.%

The SF-36v2 is a generic health status instrument, including two health component summaries and eight health
domains. The PCS and MCS scores are standardized to have a mean of 50 and a standard deviation (SD) of 10 for the US
population (range: 0-100; higher scores indicate better HRQoL). Minimally important difference (MID) values for
groups with mean T-scores of 30-40 were proposed for SF-36v2 component mean scores (2 for PCS; 3 for MCS); for
higher T-score ranges, MID values tend to be higher.*’

The RAND-36 is a multipurpose, generic HRQoL instrument measuring eight health concepts.”” PHC and MHC
scores range from 0 to 100, with 50 as the population mean (SD: 10; higher scores indicate better HRQoL). Differences
of 3—5 points indicate clinically meaningful differences.®*°

The SF-6D index is a preference-based single utility index that uses data from the SF-36v2 to calculate a health utility
score and provides meaningful measures of health state classification.”®*° The SF-6D index scores on a theoretical 0—1
scale (higher scores indicate better HRQoL; MID: 0.041).>” Only 2021 NHWS participants have an SF-6D index score.

The EQ-5D-5L is a health state measure comprising the EQ-5D descriptive system and the EQ-VAS.*'**> The EQ-5D
descriptive system calculates EQ-5D utility index scores where O=health state equivalent to death and 1=perfect health.
MID for the EQ-5D is 0.074.*” The EQ-VAS, which captures participants’ assessment of their health status, ranges from
0 to 100, with 0 indicating the “worst imaginable health state” and 100 representing the “best imaginable health state.”
MCID/MID values for EQ-VAS range from 6.5 to 12,3334

Primary economic outcomes included HCRU measures; total annual direct and indirect costs; and work productivity
and activity impairment outcomes measured using the Work Productivity and Activity Impairment (WPAI) questionnaire.

HCRU included the total number of visits to healthcare providers (HCPs) in the past 6 months (inclusive of visits to
primary care and specialty care providers), in aggregate and separately for the following specialties: neurologists,
pulmonologists, psychiatrists, and psychologists/therapists, as well as the number of emergency department (ED) visits
and hospitalizations in the past 6 months.

Direct medical costs were computed by annualizing the number of HCP visits, ED visits, and hospitalizations in the
past 6 months and multiplying them by the respective unit costs from the 2021 Medical Expenditure Panel Survey
(MEPS) data.*! Costs were derived as mean expenditure per event and stratified by age groups (18-44, 45-64, and >65
years). MEPS office-based physician visit costs were used to estimate costs for HCP visits, emergency room visit costs
were used to estimate ED visit costs, and inpatient stay costs were used to estimate hospitalization costs. Annual direct
medical costs were calculated for each visit type and aggregated to estimate total annual direct costs.

For analyses including the US 2023 NHWS data, costs were adjusted from 2021 to 2023 values using the Consumer
Price Index (CPI) for Medical Care published by the US Bureau of Labor Statistics.** CPI values were averaged across
July to September 2021 and July to September 2023 to align with NHWS data collection periods. The rate of inflation
was calculated by dividing the 2023 CPI by the 2021 CPI and applied to 2023 cost estimates.

Work productivity and activity impairment were measured using the WPAI questionnaire, a 6-item validated
instrument with four metrics: absenteeism, presenteeism, overall work productivity loss, and activity impairment.*®
Respondents who reported being full-time, part-time, or self-employed provided data on absenteeism, presenteeism, and
overall work impairment, while activity impairment data were provided by all respondents.
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Indirect costs associated with productivity impairment were calculated using age- and sex-adjusted wage estimates
provided by the US Bureau of Labor Statistics.** The latest wage data available were from 2021; data were inflated to
2023 for the US 2023 NHWS.** Therefore, indirect costs were calculated using 2021 rates for 2021 data and 2023 rates
for 2023 data. Total lost wages were estimated by multiplying hours missed due to absenteeism and presenteeism (in the
last week) by hourly wage rates. Annual indirect costs were estimated by multiplying total lost wages by the average
number of work weeks per year. Annual indirect costs due to absenteeism and presenteeism were reported individually
and summed for total annual indirect costs.

Secondary humanistic outcomes included domain-level subscale scores from the SF-36v2?7* and RAND-36
instruments.*’ Secondary economic outcomes included binary HCRU indicators (>1 visit in the past 6 months by visit
type), annualized direct costs by resource category (HCP visits, ED visits, and hospitalizations), and annualized indirect
costs attributable to absenteeism and presenteeism.

Statistical Methods

Descriptive statistics were employed to characterize both the idiopathic hypersomnia and non-idiopathic hypersomnia
cohorts. Frequencies and percentages were reported for categorical variables and means and SDs and medians, first
quartiles, and third quartiles for continuous variables. Bivariate analyses compared sociodemographic and health
characteristics between the idiopathic hypersomnia cohort and the full non-idiopathic hypersomnia cohort to identify
covariates for propensity score matching. Independent samples t-tests were used for continuous variables and chi-square
tests for categorical variables.

A 1:2 propensity score matching ratio was used to minimize the baseline differences in demographic and health
characteristics between idiopathic hypersomnia and non-idiopathic hypersomnia cohorts. Propensity scores were esti-
mated using a binary logistic regression model with idiopathic hypersomnia status (yes/no) as the dependent variable.
The covariates used for matching were survey year (2021; 2023), sex (female; male), age (categorical: 18-24; 25-34;
35-44; 45-54; 55-64; >65 years), race (Asian or Asian American; Black or African American; White; any other race or
origin or multi-race), marital status (married or living with partner; single, never married, divorced, separated, or
widowed), education (4-year university degree or higher; less than 4-year university degree), annual household income
(<$50,000; $50,000 to <$100,000; >$100,000 or decline to answer), insurance type (commercial; other type; uninsured),
smoking status (never; former; current), and days exercising vigorously for >20 minutes within the previous month (0
days; >1 day). As no respondents in the idiopathic hypersomnia cohort selected “Decline to answer” for marital status or
education, respondents without idiopathic hypersomnia who selected “decline to answer” for either of these questions
were removed prior to running the matching analyses. Each idiopathic hypersomnia individual was then matched to two
individuals without idiopathic hypersomnia using a 1:2 greedy nearest neighbor matching algorithm without replacement
within a specific caliper distance (set to 0.2).** A standardized mean difference (SMD) of <0.10 was used to indicate
a good balance between the matched samples.

Post matching, outcomes were compared between cohorts using generalized estimating equations (GEESs) to account
for within-cluster correlation from matching and to estimate cluster-robust standard errors. An appropriate distribution
and link function were specified for each outcome. Humanistic outcomes (including HRQoL measures), number of HCP
visits in the past 6 months, WPAI measures, and all cost outcomes were analyzed as continuous variables using a normal
distribution with identity link. Alternative model specifications for skewed cost data were examined, and the normal
distribution provided the best overall fit. Other HCRU measures (eg ED visits and hospitalizations) were analyzed using
a negative binomial distribution with log link. Binary outcomes, including comorbidity prevalence, depression and
anxiety severity (PHQ-9 and GAD-7 dichotomized as 0-9 vs >10), and binary HCRU indicators (0 vs >1 visit), were
analyzed using a binomial distribution with log link.

Model-based estimates (means or proportions) with 95% confidence intervals (CIs) were reported. Effect size
estimates included standardized mean differences (SMDs) for continuous outcomes and prevalence ratios (PRs) for
negative binomial and binomial models, each with 95% CI.

Primary and secondary outcomes were prespecified within each burden domain (comorbidity, humanistic,
economic) prior to analysis. For primary outcomes, P values < 0.05, two-tailed, were considered statistically
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significant. For secondary outcomes, adjustments for multiple testing were applied at the outcome-family level.
Secondary comorbidity outcomes were evaluated using a Bonferroni-adjusted significance threshold of a < 0.0017.
Secondary humanistic outcomes were evaluated using a Bonferroni-adjusted significance threshold of a < 0.0031.
Secondary economic outcomes were evaluated using a Bonferroni-adjusted significance threshold of o < 0.0042. All
statistical tests were two sided. An outlier sensitivity analysis was performed on models where there were extreme
values (HCRU number in past 6 months, direct medical cost variables), where models were rerun excluding
observations with extreme outlier values. All analyses were conducted using R 4.2.0, SAS 9.4, and SPSS 29.0.

Results

Prior to matching procedures, analyses included 163 adults with idiopathic hypersomnia and 141,345 individuals without
idiopathic hypersomnia. After matching, the idiopathic hypersomnia cohort was compared to 326 individuals in the
matched non—idiopathic hypersomnia cohort (Figure 1).

Participant Characteristics

The mean (SD) age of adults with idiopathic hypersomnia was 38.45 (13.69) years; the majority were female (64.4%),
White (79.8%), non-Hispanic (85.9%), and employed (66.3%). Fewer than half of adults with idiopathic hypersomnia
were married/living with a partner (47.9%), had a four-year university degree or higher education (43.6%), or were
commercially insured (49.1%) (Supplementary Table 1).

US 2021 and 2023 NHWS?
N = 150,105

Duplicate responses
n=6261

US 2021 and 2023 NHWS?
(de-duplicated)
n = 143,844

No idiopathic hypersomnia
experienced within past 12 months
n = 141,879

Physician-diagnosed idiopathic
}7 hypersomnia
n=71

Physician-diagnosed No idiopathic hypersomnia
narcolepsy experienced or diagnosed®
n=27 n=141,808

Physician-diagnosed
narcolepsy
n =463

No idiopathic hypersomnia®; no

Idiopathic hypersomnia®
n =190

narcolepsy
Idiopathic n = 141,345
hypersomnia cohort
n=163

Matched non-idiopathic
hypersomnia cohort
n =326

Figure | Study population in the 2021 or 2023 US NHWS survey.

Notes: *NHWS was reviewed by Pearl Institutional Review Board (Indianapolis, IN) and granted exemption status. "Respondents experienced idiopathic hypersomnia within
the past 12 months and reported a physician diagnosis of idiopathic hypersomnia. “Respondents did not experience idiopathic hypersomnia within the past 12 months or
report a physician diagnosis of idiopathic hypersomnia.

Abbreviations: NHWS, National Health and Wellness Survey; US, United States.
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Before propensity score matching, the mean (SD) age of adults without idiopathic hypersomnia was 47.77 (17.65)
years; the majority were White (72.0%), non-Hispanic (87.0%), and employed (61.2%). Over half of adults without
idiopathic hypersomnia were female (54.9%), were married/living with a partner (58.3%), had a four-year university
degree or higher education (52.3%), and were commercially insured (52.6%) (Supplementary Table 1).

Adults with idiopathic hypersomnia received a physician diagnosis of their condition a mean (SD) of 11.80 (12.02)
years before they completed the NHWS. Less than half (44.2%) were currently taking prescription medication for the
treatment of idiopathic hypersomnia, of which 69.4% (n=50, 30.7% of the total idiopathic hypersomnia cohort) were
taking an alerting agent (stimulant or wakefulness-promoting) and 4.2% (n=3, 1.8% of the total idiopathic hypersomnia
cohort) were taking an oxybate (Supplementary Table 2). Among adults with idiopathic hypersomnia, the mean (SD)
ESS score was 12.69 (6.07), and the median ESS score was 14.00 (data not shown).

Prior to propensity score matching, differences were observed in all sociodemographic and general health character-

istics between the idiopathic hypersomnia and non-idiopathic hypersomnia cohorts, except for ethnicity (Table 1 and
Supplementary Table 1). After propensity score matching, covariates were well balanced between the two cohorts (all
SMDs < 0.10) (Table 1). A love plot depicting covariate balance before and after matching is included as Supplementary
Figure 1. The largest maximum empirical cumulative distribution function (eCDF) before matching was 0.164, which

was for the covariate age, category >65 years. Post match, the largest maximum e¢CDF was 0.057, which was for the
covariate race, category Black or African American.

Relative to the matched non-idiopathic hypersomnia cohort, the idiopathic hypersomnia cohort had a higher body
mass index (mean [SD]: 29.01 [8.57] vs 27.33 [7.23], P=0.030), higher CCI scores (mean [SD]: 1.43 [2.26] vs 0.34
[1.03], P < 0.001), and a higher proportion with CCI scores of 1 (11.0% vs 4.6%), 2 (15.3% vs 8.0%), or 3+ (20.9% vs
2.8%) (P < 0.001) (Table 2).

Comorbidity Burden

The prevalence of self-reported physician-diagnosed comorbidities among the idiopathic hypersomnia and matched non-
idiopathic hypersomnia cohorts is shown in Table 3. The most prevalent comorbid conditions among the idiopathic
hypersomnia cohort, all of which were more prevalent compared with the matched non-idiopathic hypersomnia cohort

Table | Counts, Frequencies, and Standardized Mean Differences of Covariates Before and After Matching

Idiopathic Non-Ildiopathic Matched Non- Absolute SMD?*
Hypersomnia Hypersomnia Cohort Idiopathic
Before After
Cohort Before Matching Hypersomnia . )
Matching | matching
(n=163) (n=140,528)* Cohort
(n=326)
Survey year, n (%) 0.267 0.019
2021 57 (35.0) 67,009 (47.7) 111 (34.0)
2023 106 (65.0) 73,519 (52.3) 215 (66.0)
Age, n (%)
1824 years 28 (17.2) 14,744 (10.5) 55 (16.9) 0.177 0.008
25-34 years 41 (25.2) 24,665 (17.6) 84 (25.8) 0.175 0.014
35-44 years 49 (30.1) 26,631 (19.0) 97 (29.8) 0.242 0.007
45-54 years 23 (14.1) 19,624 (14.0) 46 (14.1) 0.004 <0.001
55-64 years 13 (8.0) 24,090 (17.1) 26 (8.0) 0.338 <0.001
265 years 9 (5.5) 30,774 (21.9) 18 (5.5) 0.717 <0.001
Female, n (%) 105 (64.4) 77,134 (54.9) 215 (66.0) 0.199 0.032

(Continued)
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Table 1 (Continued).

Idiopathic Non-Idiopathic Matched Non- Absolute SMD?*
Hypersomnia Hypersomnia Cohort Idiopathic
) . Before After
Cohort Before Matching Hypersomnia . )
Matching | matching
(n=163) (n=140,528)* Cohort
(n=326)
Race, n (%)
White 130 (79.8) 101,262 (72.1) 263 (80.7) 0.192 0.023
Black/African American 19 (11.7) 18,862 (13.4) 32 (9.8) 0.055 0.057
Asian 3(1.8) 9459 (6.7) 7(2.10) 0.364 0.023
Other race or origin/multi-race Il (6.7) 10,945 (7.8) 24 (7.4) 0.042 0.025
Married/living with a partner, n (%) 78 (47.9) 82,159 (58.5) 162 (49.7) 0.212 0.037
University degree/higher, n (%) 71 (43.6) 73,799 (52.5) 136 (41.7) 0.181 0.037
Annual household income, n (%)
<$50,000 68 (41.7) 42,710 (30.4) 135 (41.4) 0.230 0.006
$50,000 to < $100,000 49 (30.1) 45,069 (32.1) 96 (29.4) 0.044 0.013
$100,000+ or decline to answer 46 (28.2) 52,749 (37.5) 95 (29.1) 0.207 0.020
Insurance type, n (%)
Commercially insured 80 (49.1) 74,083 (52.7) 163 (50.0) 0.073 0.018
Other insurance® or not sure 69 (42.3) 49,769 (35.4) 135 (41.4) 0.140 0.019
Not insured 14 (8.6) 16,676 (11.9) 28 (8.6) 0.117 <0.001
Smoking status, n (%)
Current smoker 45 (27.6) 23,602 (16.8) 89 (27.3) 0.242 0.007
Former smoker 37 (22.7) 30,263 (21.5) 74 (22.7) 0.028 <0.001
Never smoked 8l (49.7) 86,663 (61.7) 163 (50.0) 0.240 0.006
Exercised vigorously for 220 mins 103 (63.2) 99,505 (70.8) 206 (63.2) 0.158 <0.001
>| day in past month, n (%)

Notes: *Prior to propensity score matching, respondents who selected decline to answer for marital status or education were excluded (n=817). ®Other insurance includes
Medicaid, Medicare, VA/CHAMPUS, TRICARE.
Abbreviations: mins, minutes; SMD, standardized mean difference; VA/CHAMPUS, Veterans Affairs/Civilian Health and Medical Program of Uniformed Service.

(all P<0.001), were chronic pain (65.0% vs 29.4%, PR 2.21, 95% CI 1.83-2.26), depression (60.7% vs 30.7%, PR 1.98,
95% CI 1.64-2.38), anxiety (55.8% vs 26.7%, PR 2.09, 95% CI 1.67-2.62), generalized anxiety disorder (49.7% vs
16.6%, PR 3.00, 95% CI 2.26-3.97), headache or migraine (46.0% vs 16.0%, PR 2.88, 95% CI 2.18-3.81), pain (42.9%
vs 16.3%, PR 2.64, 95% CI 2.02-3.45), and autoimmune disorders (42.3% vs 12.0%, PR 3.54, 95% CI 2.50-5.01)
(Table 3). Other conditions that were more prevalent (=20% of the sample) and higher among adults in the idiopathic
hypersomnia cohort compared to adults in the matched non-idiopathic hypersomnia cohort included insomnia (38.7% vs
14.1%, PR 2.74, 95% CI 1.99-3.77, P < 0.001), attention deficit disorder (ADD)/attention deficit hyperactivity disorder
(ADHD; 36.2% vs 8.3%, PR 4.37, 95% CI 2.93-6.52, P < 0.001), sleep apnea (30.7% vs 4.6%, PR 6.67, 95% CI
4.04-11.00, P < 0.001), post-traumatic stress disorder (PTSD; 30.1% vs 6.4%, PR 4.67, 95% CI 2.87-7.59, P < 0.001),
high blood pressure (27.6% vs 16.6%, PR 1.67, 95% CI 1.18-2.35, P=0.003), high cholesterol (27.6% vs 15.0%, PR
1.84, 95% CI 1.32-2.55, P <0.001), digestive conditions (25.2% vs 8.9%, PR 2.83, 95% CI 1.84-4.35, P <0.001), social
anxiety disorder (24.5% vs 7.7%, PR 3.20, 95% CI 2.07-4.94, P < 0.001), panic disorder (23.3% vs 5.2%, PR 4.47, 95%
CI 2.56-7.79, P < 0.001), other sleep difficulties (23.3% vs 4.9%, PR 4.75, 95% CI 2.80-8.05, P < 0.001), asthma
(21.5% vs 8.3%, PR 2.59, 95% CI 1.62—4.14, P < 0.001), and obsessive-compulsive disorder (20.2% vs 2.5%, PR 8.25,
95% CI 3.88-17.52, P < 0.001) (Table 3).
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Table 2 Additional Sociodemographic and Health Characteristics of Idiopathic Hypersomnia Cohort Versus Matched Non-Idiopathic

Hypersomnia Cohort

Idiopathic Hypersomnia Matched Non-Idiopathic SMD"
Cohort Hypersomnia Cohort
(n=163) (n=326)
Age,” years, mean (SD) 38.45 (13.69) 39.60 (14.73) 0.080
Hispanic ethnicity, n (%) 23 (14.1) 51 (15.6) 0.043
US Census Region, n (%)
Northeast 36 (22.1) 53 (l6.3) 0.148
Midwest 33 (20.2) 77 (23.6) 0.082
South 66 (40.5) 127 (39.0) 0.031
West 28 (17.2) 69 (21.2) 0.101
Employment status, n (%)
Employed® 108 (66.3) 204 (62.6) 0.077
Retired 11 (6.7) 29 (8.9) 0.080
Short-term/long-term disability 14 (8.6) 10 (3.1) 0.236
Homemaker 10 (6.1) 31 (9.5) 0.126
Student 3(1.8) 16 (4.9) 0.170
Unemployed 17 (10.4) 36 (11.0) 0.020
Annual household income, n (%)
<$50,000 68 (41.7) 135 (41.4) 0.006
$50,000 to <$100,000 49 (30.1) 96 (29.4) 0.013
$100,000+ 40 (24.5) 83 (25.5) 0.021
Decline to answer 6 (3.7) 12 (3.7) <0.001
Insurance type,® n (%)
Commercially insured 80 (49.1) 163 (50.0) 0.018
Medicaid 37 (22.7) 67 (20.6) 0.052
Medicare 22 (13.5) 44 (13.5) <0.001
VA/CHAMPUS, TRICARE,? not sure 10 (6.1) 24 (7.4) 0.049
Not insured 14 (8.6) 28 (8.6) <0.001
Days exercised vigorously for 220 mins within past 7.00 (8.45) 7.62 (9.09) 0.070
month,* mean (SD)
Body mass index,® kg/m?, mean (SD) 29.01 (8.57) 27.33 (7.23) 0.218
CCI (continuous), mean (SD) 1.43 (2.26) 0.34 (1.03) 0.701
CClI (categorical),! n (%)
0 86 (52.8) 276 (84.7) 0.688
| 18 (11.0) 15 (4.6) 0.240
2 25 (15.3) 26 (8.0) 0.229
3+ 34 (20.9) 9(2.8) 0.561

Notes: *Denotes matching variable. ?A SMD of <0.10 is indicative of good balance between the matched samples. Full-time, self, or part-time employed. “Healthcare
program for military personnel, retirees, and their families. *Data reported for n=147 adults with idiopathic hypersomnia and n=301 individuals in the matched non-
idiopathic hypersomnia cohort, as BMI could not be calculated for 16 adults with idiopathic hypersomnia and 25 individuals in the matched cohort who declined to input
their weight. ‘CCI=0 indicates no comorbidities were reported, CCI=1 indicates | comorbidity with a weight of | was reported, CCI=2 indicates either 2 comorbidities with
weight of | or | comorbidity with a weight of 2 was reported, and CCI=3+ indicates the presence of at least | comorbidity with a weight of 23 or higher or multiple

comorbidities with weights summing to 23.

Abbreviations: BMI, body mass index; CCI, Charlson comorbidity index; mins, minutes; SD, standard deviation; SMD, standardized mean difference; VA/CHAMPUS,
Veterans Affairs/Civilian Health and Medical Program of Uniformed Service.
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Table 3 Self-Reported Comorbidity Burden Diagnosed by a Physician Among Adults with Idiopathic Hypersomnia Versus Matched
Non-Idiopathic Hypersomnia Cohort

Condition Idiopathic Matched Non- PR (95% CI) P*
Hypersomnia Cohort Idiopathic
(n=163) Hypersomnia Cohort
(n=326)
n (%) 95% ClI n (%) 95% CI
Any autoimmune disorder® 69 (42.3) 35.4-50.6 39 (12.0) 8.9-16.2 3.54 (2.50-5.01) <0.001
Any cancer/tumor 32 (19.6) 14.4-26.8 29 (8.9) 6.3-12.5 2.21 (1.43-3.40) <0.001
Arthritis: RA, PsA, or ankylosing spondylitis 27 (16.6) 11.7-23.4 15 (4.6) 2.8-7.5 3.60 (1.98-6.56) <0.001
Cardiometabolic
Angina“ 6 (3.7) 1.4-7.8 0 NE NE NE
Arrhythmia/atrial fibrillation 21 (12.9) 8.6—-19.2 7 (2.1) 1.04.4 6.00 (2.55-14.11) | <0.001
Atherosclerosis 1 (0.6) 0.1-43 I (0.3) 0.0-2.2 2.00 (0.13-31.98) 0.624
Congestive heart failure 6 (3.7) 1.7-8.1 I (0.3) 0.0-2.2 12.00 (1.44-99.67) 0.021
DvT 7 (43) 2.1-89 5 (1.5) 0.6-3.6 2.80 (0.89-8.82) 0.079
Diabetes, type |4 8 (4.9) 2.5-9.6 7 (2.1) 0.9-4.9 2.29 (0.88-5.94) 0.090
Diabetes, type 2 19 (11.7) 7.6-17.8 21 (6.4) 4298 1.81 (1.04-3.15) 0.036
Diabetes, gestational 10 (6.1) 34-11.2 I (0.3) 0.0-2.2 20.00 (2.56-156.23) | 0.004
Heart attack 6 (3.7) 1.7-8.1 3(0.9) 0.3-2.8 4.00 (1.00-15.99) 0.050
High blood pressure 45 (27.6) 21.5-35.4 54 (16.6) 12.7-21.5 1.67 (1.18-2.35) 0.003
High cholesterol 45 (27.6) 21.5-35.4 49 (15.0) 11.2-20.2 1.84 (1.32-2.55) <0.001
Mini-stroke/TIA 3(1.8) 0.6-5.6 3(0.9) 0.3-2.8 2.00 (0.40-9.91) 0.396
PAD/PVD 8 (4.9) 2.5-9.6 I (0.3) 0.0-2.2 16.00 (2.00-127.93) | 0.009
Pulmonary embolism 4 (2.5) 0.9-6.5 4 (1.2) 0.5-3.2 2.00 (0.50-8.00) 0.327
Stroke 3(1.8) 0.6-5.6 I (0.3) 0.0-2.2 6.00 (0.62-57.68) 0.121
Unstable angina/chest pains 6 (3.7) 1.7-8.1 I (0.3) 0.0-2.2 12.00 (1.44-99.67) 0.021
Chronic pain® 106 (65.0) | 58.1-72.8 96 (29.4) 24.9-34.8 2.21 (1.83-2.66) <0.001
Diabetic neuropathic pain 13 (8.0) 47-134 7 (2.1) 1.04.4 3.71 (1.55-8.88) 0.003
Fibromyalgia 28 (17.2) 12.3-24.1 9 (28) 1.4-5.6 6.22 (2.99-12.95) | <0.001
Headache or migraine 75 (46.0) 39.0-54.3 52 (16.0) 12.4-20.4 2.88 (2.18-3.81) <0.001
Lupus 7 (43) 2.1-89 6 (1.8) 0.84.0 2.33 (0.78-6.94) 0.128
Osteopenia or osteoporosis 15 (9.2) 5.7-14.9 10 3.1) 1.6-5.9 3.00 (1.47-6.14) 0.003
Pain 70 (42.9) 36.0-51.3 53 (16.3) 12.7-20.8 2.64 (2.02-3.45) <0.001
Digestive® 41 (25.2) 19.3-32.8 29 (8.9) 6.2-12.7 2.83 (1.84-4.35) <0.001
Celiac disease 2(1.2) 0.34.9 2 (0.6) 0.2-24 2.00 (0.28-14.20) 0.488
IBD (Crohn’s disease / ulcerative colitis) or IBS 40 (24.5) 18.7-32.1 27 (8.3) 58-11.9 2.96 (1.93—4.55) <0.001
(Continued)
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Table 3 (Continued).

Condition

Idiopathic Matched Non- PR (95% CI) p?
Hypersomnia Cohort Idiopathic
(n=163) Hypersomnia Cohort
(n=326)
n (%) 95% ClI n (%) 95% ClI

Emotional/mental health

ADD/ADHD

59 (36.2) 29.5-44.4

27 (8.3) 58-11.9 437 (293-6.52) | <0.001

Anxiety

91 (55.8) | 48.7-64.0

87 (26.7) 21.9-32.5 2.09 (1.67-2.62) <0.001

Bipolar disorder

31 (19.0) | 13.9-26.1

22 (6.7) 44-103 2.82 (1.71-4.65) | <0.001

Depression

99 (60.7) | 53.7-68.7

100 (30.7) 25.8-36.5 1.98 (1.64-2.38) <0.001

Generalized anxiety disorder

81 (49.7) | 42.6-580

54 (166) | 128214 | 3.0 (226-397) | <0.001

Obsessive-compulsive disorder

33 (202) | 149275

8 (2.5) 12-48 825 (3.88-17.52) | <0.001

Panic disorder

38 (233) | 17.6-308

17 (5.2) 3.1-86 447 (2.56-7.79) | <0.001

PTSD

49 (30.1) 23.8-38.0

21 (6.4) 4.1-10.0 467 (2.87-7.59) | <0.001

Schizophrenia

7 (43) 2.1-89

3(0.9) 03-28 4.67 (1.39-15.65) | 0.013

Social anxiety disorder

40 (24.5) 18.7-32.1

25 (7.7) 53-11.0 320 (2.07-4.94) | <0.001

Infectious disease: AIDS/HIV® 8 (4.9) 2.1-94 0 NE NE NE
Liver® 20 (12.3) 8.1-18.5 8 (2.5) 1.2-4.8 5.00 (2.34-10.68) | <0.001
Chronic liver disease or cirrhosis 8 (4.9) 2.5-9.6 5 (1.5) 0.6-3.6 3.20 (1.05-9.78) 0.041

NAFLD or NASH 15 (9.2) 5.7-149 4(1.2) 0.5-3.2 7.50 (2.81-19.98) | <0.001
Neurological

Epilepsy 6 (3.7) 1.7-8.1 10 (3.1) 1.7-5.6 1.20 (0.44-3.30) 0.724

Multiple sclerosis 2(1.2) 0.349 3(0.9) 0.3-2.8 1.33 (0.33-5.33) 0.684

Muscular dystrophy or Parkinson’s disease 2 (1.2) 0.34.9 1 (0.3) 0.0-2.2 4.00 (0.36-44.11) 0.258

Restless legs syndrome 32 (19.6) 14.4-26.8 9 (2.8) 1.5-5.2 7.11 (3.46-14.63) <0.001
Renal: CKD, moderate or severe renal/kidney disease 4 (2.5) 0.9-6.5 3 (0.9) 0.3-2.8 2.67 (0.60-11.91) 0.199

Respiratory

Asthma

35 (21.5) 16.0-28.8

27 (8.3) 59-117 259 (1.62-4.14) | <0.001

Chronic bronchitis, COPD, or emphysema

28 (17.2) 12.3-24.1

13 (4.0) 23-70 431 (2.30-8.07) | <0.001

Sleep condition

Insomnia 63 (387) | 319469 | 46 (14.1) | 107-187 | 274 (1.99-3.77) | <0.00I
Sleep apnea 50 (30.7) | 24.4-386 | 15 (4.6) 2875 6.67 (4.04-11.00) | <0.001
Sleep difficulties’ 38 (23.3) 17.6-30.8 16 (4.9) 3.1-7.8 4.75 (2.80-8.05) <0.001

Other conditions
Alcoholism 10 (6.1) 34-11.2 I (3.4) 1.8-6.3 1.82 (0.78-4.27) 0.169

(Continued)
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Table 3 (Continued).

Condition Idiopathic Matched Non- PR (95% CI) p®
Hypersomnia Cohort Idiopathic
(n=163) Hypersomnia Cohort
(n=326)

n (%) 95% CI n (%) 95% ClI
Connective tissue disease Il (6.7) 3.8-11.9 2 (0.6) 0.2-2.4 11.00 (2.44-49.63) 0.002
Sjogren’s syndrome 4 (2.5) 0.9-6.5 4(1.2) 0.5-32 2.00 (0.60-6.64) 0.258
Thyroid condition 28 (17.2) 12.3-24.1 24 (7.4) 5.0-10.8 2.33 (1.52-3.59) <0.001

Notes: *Primary comorbidity outcomes included cardiometabolic conditions, emotional/mental health conditions, any liver condition, and renal condition; P values <0.05,
two-tailed, were considered statistically significant. All other comorbidities were secondary outcomes and were evaluated using a Bonferroni-adjusted significance threshold
of a <0.0017. Bolded P values indicate statistical significance. °Includes rheumatoid arthritis, PsA, ankylosing spondylitis, lupus, celiac disease, IBD (Crohn’s disease or
ulcerative colitis), type | diabetes, multiple sclerosis, restless legs syndrome (autoimmune-related or suspected autoimmune), connective tissue disease, Sjogren’s syndrome.
“Due to no respondents reporting angina or AIDS/HIV in the matched non-idiopathic hypersomnia cohort, the 95% Cl was not estimable for the matched non-idiopathic
hypersomnia group. Likewise, PR was not estimable. “Includes type | diabetes or latent autoimmune diabetes. *Counts and frequencies indicate the presence of | or more of
the individual conditions listed below the comorbidity type. ‘Includes sleep difficulties other than idiopathic hypersomnia, insomnia, narcolepsy, or sleep apnea.
Abbreviations: ADD, attention deficit disorder; ADHD, attention deficit hyperactivity disorder; AIDS, acquired immune deficiency syndrome; Cl, confidence interval;
CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; DVT, deep vein thrombosis; HIV, human immunodeficiency virus; IBD, inflammatory bowel
disease; IBS, irritable bowel syndrome; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; NE, not estimable; PAD, peripheral arterial disease;
PsA, psoriatic arthritis; PTSD, post-traumatic stress disorder; PVD, peripheral vascular disease; RA, rheumatoid arthritis; PR, prevalence; TIA, transient ischemia attack.

Humanistic Burden

Overall, a higher proportion (95% CI) of the idiopathic hypersomnia cohort reported PHQ-9 scores >10, indicating
moderate levels of depression, compared to the matched non-idiopathic hypersomnia cohort (62.0% [54.9—69.9] vs
34.4% [29.2-40.5], PR 1.80, 95% CI 1.50-2.16, P < 0.001). Adults with idiopathic hypersomnia showed higher
proportions (95% CI) of mild (26.4% [20.4-34.1] vs 19.6% [15.8-24.4]), moderate (30.1% [23.8-38.0] vs 14.4%
[11.3-18.5]), moderately severe (17.8% [12.8-24.8] vs 13.5% [10.1-18.0]), and severe (14.1% [9.7-20.6] vs 6.4%
[4.3-9.6]) depression based on PHQ-9 scores compared to the matched non-idiopathic hypersomnia cohort. The
idiopathic hypersomnia cohort had significantly higher mean (95% CI) PHQ-9 scores (11.91 [10.92—-12.91] vs 7.53
[6.63-8.42]; SMD 0.567, 95% CI 0.376-0.759, P < 0.001), indicative of moderate depression, compared to the matched
non-idiopathic hypersomnia cohort (Figure 2A and Table 4).

Overall, a higher proportion (95% CI) of the idiopathic hypersomnia cohort reported GAD-7 scores >10, indicating
moderate levels of anxiety, compared to the matched non-idiopathic hypersomnia cohort (43.6% [36.6-51.9] vs 23.3%
[18.7-29.0], PR 1.87, 95% CI 1.43-2.45, P < 0.001). The idiopathic hypersomnia cohort exhibited higher proportions
(95% CI) of mild (31.3% [24.9-39.3] vs 24.8% [20.4-30.3]), moderate (24.5% [18.8-32.1] vs 12.9% [9.6-17.3]), and
severe (19.0% [13.9-26.1] vs 10.4% [7.6—14.4]) anxiety as measured by GAD-7 scores, compared to the matched non-
idiopathic hypersomnia cohort. In addition, those with idiopathic hypersomnia had significantly higher mean (95% CI)
GAD-7 scores (9.16 [8.26-10.06] vs 5.73 [5.03—6.43]; SMD 0.547, 95% CI 0.355-0.738, P < 0.001), indicative of mild
anxiety, compared to the matched non-idiopathic hypersomnia cohort (Figure 2B and Table 4).

Compared to the matched non-idiopathic hypersomnia cohort, the idiopathic hypersomnia cohort reported poorer
physical function, mental health function, and HRQoL. Specifically, adults with idiopathic hypersomnia had significantly
lower mean (95% CI) PCS scores (45.09 [42.76-47.42] vs 49.93 [47.93-51.92]; SMD 0.475, 95% CI 0.152-0.798, P <
0.001, as measured by the SF-36v2 in 2021) (Figure 3A and Table 4) and PHC scores (36.80 [34.80-38.80] vs 44.95
[43.43—46.48]; SMD 0.733, 95% CI 0.494-0.972, P < 0.001, as measured by the RAND-36 in 2023) (Figure 3B and
Table 4), as well as lower scores on the physical functioning, role-physical, bodily pain, and general health subscales for
both measures (Supplementary Table 3). Likewise, adults with idiopathic hypersomnia reported significantly lower mean
(95% CI) MCS scores (37.70 [34.27-41.13] vs 43.70 [40.99-46.41]; SMD 0.425, 95% CI 0.102-0.748, P=0.001, SF-
36v2 in 2021) (Figure 3A and Table 4) and MHC scores (31.99 [29.94-34.04] vs 39.56 [37.88—41.25]; SMD 0.629, 95%
CI 0.391-0.867, P < 0.001, RAND-36 in 2023) (Figure 3B and Table 4), as well as lower scores on the social
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Figure 2 Depression and anxiety outcomes in adults with idiopathic hypersomnia versus matched non-idiopathic hypersomnia cohort. (A) PHQ-9 score. (B) GAD-7 score.
Notes: ***P < 0.001 is reported for comparisons between the idiopathic hypersomnia and matched non-idiopathic hypersomnia cohorts. Error bars represent 95% CI.
Abbreviations: Cl, confidence interval; GAD-7, 7-item Generalized Anxiety Disorder Assessment; PHQ-9, 9-item Patient Health Questionnaire.

functioning, role-emotional, and vitality subscales for both measures and the mental health subscale for the RAND-36

(Supplementary Table 3). The idiopathic hypersomnia cohort exhibited poorer HRQoL and health states compared to the

matched non-idiopathic hypersomnia cohort, as demonstrated by lower mean (95% CI) SF-6D health utility scores (0.61

Table 4 Effect Sizes (Absolute Standardized Mean Differences) and 95% Confidence
Intervals for Humanistic and Economic Outcomes Comparing Among Adults with

Idiopathic Hypersomnia to the Matched Non-ldiopathic Hypersomnia Cohort

Measure

Effect Size® (95% CI)

PHQ-9 score®

0.567 (0.376-0.759)

GAD-7 score®

0.547 (0.355-0.738)

HRQoL

SF-36v2 Physical Component Summary? (2021 only)

0.475 (0.152-0.798)

SF-36v2 Mental Component Summary® (2021 only)

0.425 (0.102-0.748)

SF-6D Health Utility Index® (2021 only)

0.589 (0.263-0.914)

RAND-36 Physical Health Composite® (2023 only)

0.769 (0.529-1.009)

RAND-36 Mental Health Composite” (2023 only)

0.629 (0.391-0.867)

EQ-5D index score’

0.574 (0.382-0.765)

EQ-VAS? 0.385 (0.196-0.575)
(Continued)
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Table 4 (Continued).

Measure Effect Size® (95% CI)

Healthcare Resource Use

Number of HCP visits, past 6 months 0.950 (0.753-1.147)
Neurologist visits 6.80 (2.55-18.13)
Pulmonologist visits 26.00 (5.78-116.98)
Psychiatrist visits 9.26 (5.04-17.00)
Psychologist/therapist visits 13.67 (5.16-36.20)

Number of ED visits, past 6 months 1.97 (1.23-3.16)

Number of hospitalizations, past 6 months 270 (1.09-6.67)

Annualized Direct Medical Costs, USD

HCP visits costs 0.943 (0.746—1.140)
ED visits costs 0.271 (0.082-0.460)
Hospitalizations costs 0.204 (0.015-0.392)
Total direct medical costs 0.282 (0.094-0.471)

Work Productivity and Activity Impairment”

Absenteeism (%)’ 0.246 (0.004-0.487)
Presenteeism (%)! 0.383 (0.138-0.629)
Overall work productivity impairment (%)* 0.514 (0.267-0.761)
Activity impairment (%)' 0.569 (0.378-0.761)

Annualized Indirect Costs, USD

Absenteeism-related costs™ 0.201 (—0.034-0.435)
Presenteeism-related costs™ 0.218 (—0.026-0.462)
Total indirect costs 0.343 (0.107-0.578)

Notes: *Absolute SMDs are reported for PHQ-9, GAD-7, HRQoL, number of HCP visits in past 6 months, direct costs, WPAI,
and indirect costs. PRs are reported for all other healthcare resource use variables. 5Scores range from 0 to 27; a higher score
indicates more severe depression/anxiety. “Scores range from 0 to 21; a higher score indicates more severe depression/anxiety.
9Scores range from 0 to 100; a higher score indicates better HRQoL. *Scores range from 0 to |; a higher score indicates better
HRQoL. ‘Scores range from 0 to |; a higher score indicates better health state. 8cores range from 0 to 100; a higher score
indicates better imaginable health state. PScores range from 0 to 100; a higher score indicates more impairment [Reilly
Associates]. Absenteeism was not calculated for those who worked 0 hours and missed 0 hours in the last 7 days, and
presenteeism was evaluated among those who worked >0 hours in the last 7 days. ‘Absenteeism, defined as percentage of work
time missed due to health issues within past 7 days, was calculated for 103 of 163 adults with idiopathic hypersomnia and 186 of
326 individuals in the matched non-idiopathic hypersomnia cohort with data for this outcome. Presenteeism, defined as
percentage of impairment at work because of health issues within past 7 days, was calculated for 102 of 163 adults with
idiopathic hypersomnia and 178 of 326 individuals in the matched non-idiopathic hypersomnia cohort with data for this
outcome. “Overall work productivity impairment, defined as overall impairment estimate combining absenteeism and
presenteeism, was calculated for 102 of 163 adults with idiopathic hypersomnia and 178 of 326 individuals in the matched
non-idiopathic hypersomnia cohort with data for this outcome. 'Activity impairment, defined as percentage of impairment in
daily activities because of health issues within past 7 days, was calculated for 163 of 163 adults with idiopathic hypersomnia and
326 of 326 individuals in the matched non—idiopathic hypersomnia cohort with data for this outcome. Annualized absenteeism-
related indirect costs and total annual indirect costs were calculated for those who had a valid response to number of hours
missed (idiopathic hypersomnia=107; non-idiopathic hypersomnia=204); annualized presenteeism-related indirect costs were
calculated for those who had a valid response to both number of hours worked and work productivity affected (idiopathic
hypersomnia=102; non-idiopathic hypersomnia=178). ™Annualized absenteeism-related indirect costs were calculated for
those who had a valid response to number of hours missed, annualized presenteeism-related indirect costs were calculated for
those who had a valid response to both number of hours worked and work productivity affected.

Abbreviations: Cl, confidence interval; ED, emergency department; EQ-VAS, EQ visual analog scale; GAD-7, 7-item
Generalized Anxiety Disorder Assessment; HCP, healthcare provider; HRQol, health-related quality of life; PHQ-9,
9-item Patient Health Questionnaire; PR, prevalence ratio; RAND-36, 36-item RAND Short Form Survey; SF-36v2, 36-
item Short Form Health Survey version 2; SF-6D, Short Form Six-Dimension; SMD, standardized mean difference; USD,
United States dollar; WPAI, work productivity and activity impairment.
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Figure 3 HRQoL outcomes among adults with idiopathic hypersomnia versus matched non-idiopathic hypersomnia cohort. (A) SF-36v2.* (B) RAND-36.® (C) SF-6D Health
Utilities Index® and EQ-5D Index. (D) EQ-VAS.

Notes: *SF-36v2 completed by 2021 US NHWS respondents (Idiopathic Hypersomnia Cohort: n=57; Matched Non-Idiopathic Hypersomnia Cohort: n=111) "RAND-36
completed by 2023 US NHWS respondents (ldiopathic Hypersomnia Cohort: n=106; Matched Non-Idiopathic Hypersomnia Cohort: n=215). ¥**P < 0.001 is reported for
comparisons between the idiopathic hypersomnia and matched non-idiopathic hypersomnia cohorts. Error bars represent 95% CI.

Abbreviations: Cl, confidence interval; EQ-VAS, EQ visual analog scale; HRQoL, health-related quality of life; RAND-36, 36-item RAND Short Form Survey; SF-36v2, 36-
item Short Form Health Survey version 2; SF-6D, Short Form Six-Dimension.

[0.58-0.63] vs 0.69 [0.66—0.72]; SMD 0.589, 95% CI 0.263-0.914, P < 0.001), EQ-5D index scores (0.68 [0.65-0.70] vs
0.79 [0.76-0.80]; SMD 0.574, 95% CI 0.382-0.765, P < 0.001), and EQ-VAS scores (63.67 [59.90-67.44] vs 73.00
[70.39-75.61]; SMD 0.385, 95% CI 0.196-0.575, P < 0.001) (Figure 3C and D, Table 4). The differences observed
between the idiopathic hypersomnia and the matched non-idiopathic hypersomnia cohorts on these HRQoL measures
exceed established clinically meaningful thresholds.

Economic Burden

The idiopathic hypersomnia cohort had significantly more HCP visits in the past 6 months compared to the matched non-
idiopathic hypersomnia cohort (mean [95% CI]: 13.34 [10.66-16.03] vs 3.14 [2.64-3.63]; SMD 0.950, 95% CI
0.753-1.147, P < 0.001), with a notably higher mean (95% CI) number of visits to neurologists (0.63 [0.29—1.33] vs
0.09 [0.05-0.17]; SMD 6.80, 95% CI 2.55-18.13, P < 0.001), pulmonologists (0.16 [0.09—0.28] vs 0.01 [0.00-0.02];
SMD 26.00, 95% CI 5.78-116.98, P < 0.001), psychiatrists (1.53 [0.92-2.56] vs 0.17 [0.10-0.26]; SMD 9.26, 95% CI
5.04-17.00, P < 0.001), psychologists/therapists (2.81 [2.03-3.89] vs 0.21 [0.08-0.50]; SMD 13.67, 95% CI 5.16-36.20,
P <0.001), as well as ED visits (0.88 [0.64—1.20] vs 0.45 [0.30-0.65]; SMD 1.97, 95% CI 1.23-3.16, P=0.005) and
hospitalizations (0.95 [0.48—1.85] vs 0.35 [0.19-0.65]; SMD 2.70, 95% CI 1.09-6.67, P=0.031) (Figure 4A and Figure
4B, Table 4). A significantly higher percentage (95% CI) of individuals in the idiopathic hypersomnia cohort had at least
one HCP visit in the past 6 months compared with individuals in the matched non-idiopathic hypersomnia cohort (97.6%
[95.2-99.9] vs 74.9% [69.8-80.3], PR 1.30, 95% CI 1.21-1.40, P < 0.001), with a greater proportion also visiting
neurologists, pulmonologists, psychiatrists, psychologists/therapists, visiting EDs, or being hospitalized during this
period (Supplementary Table 4).

The idiopathic hypersomnia cohort showed significantly higher annualized mean (95% CI) direct medical costs compared
to the matched non-idiopathic hypersomnia cohort, including costs for HCP visits ($10,575.63 [8422.62—12,728.64] vs
$2470.94 [2084.00-2857.88]; SMD 0.943, 95% CI 0.746-1.140, P < 0.001), ED visits ($2533.41 [1737.22-3329.60] vs
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Figure 4 HCRU and associated annualized direct medical costs in adults with idiopathic hypersomnia versus matched non—idiopathic hypersomnia cohort. (A) Mean number of
total HCP visits within past 6 months. (B) Mean number of select specialist visits, ED visits, and hospitalizations within past 6 months. (C) Mean annualized direct medical costs.
Notes: ***P < 0.001, **P < 0.01, and *P < 0.05 are reported for comparisons between the idiopathic hypersomnia and matched non-idiopathic hypersomnia cohorts. *HCP
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specialists. Error bars represent 95% CI.

Abbreviations: Cl, confidence interval; ED, emergency department; HCP, healthcare provider; HCRU, healthcare resource use.

$1262.95 [783.20-1742.69]; SMD 0.271, 95% CI 0.082—0.460, P=0.005), hospitalizations ($33,315.35 [7327.42-59,303.29]
vs $10,966.32 [4324.64-17,608.01]; SMD 0.204, 95% CI 0.015-0.392, P=0.101), and total direct medical costs ($46,424.39
[20,134.62-72,714.16] vs $14,700.21 [7589.51-21,810.91]; SMD 0.282, 95% CI 0.094-0.471, P=0.022) (Figure 4C and
Table 4). Median (Q1-Q3) values for HCRU and cost outcomes further characterize the distribution of utilization and
expenditures across cohorts, demonstrating right-skewed cost distributions with higher central tendencies among individuals
with idiopathic hypersomnia (Supplementary Table 5).

The idiopathic hypersomnia cohort showed higher mean (95% CI) absenteeism (20.15 [15.18-25.11] vs 13.81 [10.09-
—17.52]; SMD 0.246, 95% CI 0.004-0.487, P=0.034), presenteeism (40.59 [34.97-46.21] vs 28.88 [24.26-33.50]; SMD
0.383, 95% CI 0.138-0.629, P < 0.001), overall work productivity impairment (49.07 [42.98-55.16] vs 32.28 [27.38-37.19];
SMD 0.514, 95% C1 0.267-0.761, P < 0.001), and activity impairment (48.22 [43.69-52.75] vs 30.77 [27.38-34.16]; SMD
0.569, 95% CI 0.378-0.761, P < 0.001) compared to the matched non-idiopathic hypersomnia cohort, indicating substantial
impacts on both professional and daily activities (Figure 5A and Table 4). Compared to the matched non-idiopathic
hypersomnia cohort, the idiopathic hypersomnia cohort also had higher total indirect costs due to overall work productivity
impairment (mean [95% CI]: $15,269.22 [12,465.07-18,073.37] vs $10,576.96 [8784.28-12,369.65]; SMD 0.343, 95% CI
0.107-0.578, P=0.002) (Figure 5B and Table 4). Median indirect costs are presented in Supplementary Table 5.

Sensitivity Analysis

After removal of extreme outliers, the results were consistent with the primary analysis, with higher mean (95% CI)
healthcare utilization (HCP visits: 10.82 [9.34-12.30] vs 3.14 [2.64-3.63]; SMD 1.17, 95% CI 0.966-1.373, P < 0.001)
and higher mean (95% CI) total direct medical costs (27,954.26 [20,347.95-35,560.57] vs 9317.71 [6682.19-11,953.22];

16 https: Nature and Science of Sleep 2026:18


https://www.dovepress.com/article/supplementary_file/568980/568980%20Supplementary%20Material.pdf
https://www.dovepress.com/article/supplementary_file/568980/568980%20Supplementary%20Material.pdf

Drachenberg et al @

60 - (A) Work Productivity Activity Impairment
49.07 48.22 A
= %0 4059 5
: E
g
840 4 32,28 g
g 28.88** 30.77+* é
= ©
< 30 >
3 20.15 2
= S
8 20 A 13.81 g
]
3 I o
2 £
10 A g
o
s
0 T T T
Absenteeism? Presenteeism P Overall work productivity Activity impairment
impairment ©
Matched Non-Idiopathic Hypersomnia Cohort m |diopathic Hypersomnia Cohort
(B) Indirect Costs
- 20,000.00 4 15,269.22
+ 18,000.00 -
& 16,000.00 §2)
o ]
5 1400000 4 11,056.24 10,576.96* 38
5 12,000.00 4 8565.36 .E
< 10,000.00 - I B
c -
(] 4
g 800000 4729.63 2
3 6000.00 - 3103.26 @
®» 4000.00 A I G
=] £
? 2000.00 A
0.00
Annualized absenteeism-related Annualized presenteeism-related Annualized total
indirect costs, $ indirect costs, $ indirect costs, $

Matched Non-Idiopathic Hypersomnia Cohort m [diopathic Hypersomnia Cohort

Figure 5 WPAI and associated annualized indirect costs among adults with idiopathic hypersomnia versus matched non-idiopathic hypersomnia cohort. (A) Work
productivity and activity impairment. (B) Annualized indirect costs.

Notes: ***P < 0.001, **P < 0.01, and *P < 0.05 are reported for comparisons between the idiopathic hypersomnia and matched non-idiopathic hypersomnia cohorts. *In the
last 7 days, absenteeism was not calculated for those who worked 0 hours and missed 0 hours, and presenteeism was evaluated among those who worked >0 hours.
Absenteeism, defined as percentage of work time missed due to health issues within past 7 days, was calculated for 103 of 163 adults with idiopathic hypersomnia and 186 of
326 individuals in the matched non—idiopathic hypersomnia cohort with data for this outcome. ®Presenteeism, defined as percentage of impairment at work because of
health issues within past 7 days, was calculated for 102 of 163 adults with idiopathic hypersomnia and 178 of 326 individuals in the matched non-idiopathic hypersomnia
cohort with data for this outcome. “Overall work productivity impairment, defined as overall impairment estimate combining absenteeism and presenteeism, was calculated
for 102 of 163 adults with idiopathic hypersomnia and 178 of 326 individuals in the matched non—idiopathic hypersomnia cohort with data for this outcome. “Activity
impairment, defined as percentage of impairment in daily activities because of health issues within past 7 days, was calculated for 163 of 163 adults with idiopathic
hypersomnia and 326 of 326 individuals in the matched non—idiopathic hypersomnia cohort with data for this outcome. Annualized absenteeism-related indirect costs and
total annual indirect costs were calculated for those who had a valid response to number of hours missed (idiopathic hypersomnia=107; non-idiopathic hypersomnia=204);
annualized presenteeism-related indirect costs were calculated for those who had a valid response to both number of hours worked and work productivity affected
(idiopathic hypersomnia=102; non-idiopathic hypersomnia=178). Error bars represent 95% Cl.

Abbreviations: Cl, confidence interval; WPAI, work productivity and activity impairment.

SMD 0.55, 95% CI 0.36-0.75, P < 0.001) observed in the idiopathic hypersomnia cohort compared with the matched
non-idiopathic hypersomnia cohort (Supplementary Tables 6a and 6b).

Discussion

This cross-sectional study, using de-duplicated self-reported data from the 2021 and 2023 NHWS, builds on prior
research that utilized administrative claims databases'” to highlight the significant comorbidity, humanistic, and eco-
nomic burden among individuals with idiopathic hypersomnia compared with a matched sample of individuals without
idiopathic hypersomnia in the US. Overall, results showed that idiopathic hypersomnia respondents had significantly
higher comorbidity burden, poorer HRQoL, greater impairments in work productivity and activity, and higher HCRU and
associated costs compared with matched respondents without idiopathic hypersomnia.

In the present study, adults with idiopathic hypersomnia had a significantly higher prevalence of physician-diagnosed
comorbidities across various conditions compared with matched respondents without idiopathic hypersomnia, including
cardiovascular and cardiometabolic (eg arrhythmia, type 2 diabetes, high cholesterol, high blood pressure), sleep (eg
insomnia, sleep apnea), psychiatric (eg ADD/ADHD, anxiety, depression, PTSD), and other (eg headache/migraine,
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autoimmune and thyroid conditions, restless leg syndrome) comorbidities. Nearly two-thirds of the respondents reported
chronic pain, and 42% reported autoimmune disorders. These findings align with claims-based studies that found higher
prevalence of cardiovascular, cardiometabolic, sleep, psychiatric, and other comorbidities (eg headache/migraine, auto-
immune, or renal) among those with idiopathic hypersomnia compared to matched individuals without idiopathic
hypersomnia.'*'* In line with a recent study,'? nearly one-third of our study respondents had sleep apnea. However,
the prevalence of several comorbidities, such as anxiety, depression, PTSD, and restless legs syndrome, reported in the
current study are higher than earlier reports of individuals with idiopathic hypersomnia.**> The higher prevalence of
comorbidities in individuals with idiopathic hypersomnia may compound the burden of this condition and worsen their
HRQoL.

Idiopathic hypersomnia respondents reported significantly higher humanistic burden as evidenced by higher levels of
depression and anxiety compared with the matched non-idiopathic hypersomnia cohort. It is notable that over 60% and
40% of adults with idiopathic hypersomnia had PHQ-9 and GAD-7 scale scores >10, which may indicate the presence of
major depressive disorder and generalized anxiety disorder, respectively. Additionally, clinical visits to behavioral HCPs
(eg psychiatrists and psychologists/therapists) accounted for approximately one-third of the number of HCP visits in the
past 6 months, on average (mean number of psychologist visits [2.81] + mean number of psychiatrist visits [1.53]=4.34/
mean number of HCP visits [13.34]=32.5%). These findings are in agreement with other studies that reported
a substantial burden of depression and anxiety among those with idiopathic hypersomnia.®*® In the Real-World
Idiopathic Hypersomnia Outcomes study (ARISE), nearly 35% of the idiopathic hypersomnia respondents reported
anxiety and 12% reported experiencing major depressive disorder.® In another cross-sectional study, PHQ-9 scores were
higher among idiopathic hypersomnia respondents compared to a healthy cohort.*® However, these studies utilized
smaller sample sizes, thereby limiting the generalizability of the results to a broader population.

In addition, adults with idiopathic hypersomnia exhibited poorer physical function, mental health function, and
HRQoL than the matched non-idiopathic hypersomnia cohort. Our findings corroborate previous research that reported
diminished HRQoL and impairment in daily functioning in individuals with idiopathic hypersomnia.®*® That the
differences between these cohorts exceeded established MCIDs/MIDs indicates that the idiopathic hypersomnia cohort
had clinically meaningful lower HRQoL compared to the non-idiopathic hypersomnia cohort.

Our study also demonstrated the economic burden of idiopathic hypersomnia. The number of hospitalizations, HCP
visits, and ED visits in a 6-month period was significantly higher among the idiopathic hypersomnia cohort than among
the matched non-idiopathic hypersomnia cohort. Total annualized direct medical costs were over 3 times greater among
the idiopathic hypersomnia cohort than the matched non-idiopathic hypersomnia cohort. Further, employed adults in the
idiopathic hypersomnia cohort had higher absenteeism, presentecism, and overall work productivity impairment com-
pared to the employed matched non-idiopathic hypersomnia cohort. Activity impairment was also higher among the
idiopathic hypersomnia cohort than the matched non-idiopathic hypersomnia cohort. Greater work productivity impair-
ment resulted in higher indirect costs among the idiopathic hypersomnia cohort compared with the matched non-
idiopathic hypersomnia cohort. On average, employed adults with idiopathic hypersomnia reported work productivity
impairment 49% of the time in the current study, which is similar to the rate found in the ARISE study (51%).® Studies
by Jennum et al in the Danish population reported higher total direct medical costs and indirect costs among individuals
with idiopathic hypersomnia than among controls.”'® Taken together, these findings signify the high economic burden of
idiopathic hypersomnia. The present study, which utilizes US data, indicates that the costs of idiopathic hypersomnia are
substantial and pose a significant burden on individuals with idiopathic hypersomnia, employers, and the healthcare
system.

In the current study, less than half of the idiopathic hypersomnia cohort (44%) was taking a prescription medication
for their idiopathic hypersomnia. While two-thirds of the treated adults with idiopathic hypersomnia were taking an
alerting agent (stimulant or wakefulness-promoting drug), this represents less than one-third (31%) of the total idiopathic
hypersomnia sample. Further, just three respondents were taking an oxybate for their idiopathic hypersomnia. These
findings may suggest that the unmet need experienced by individuals with idiopathic hypersomnia could be addressed
through optimizing treatment strategies. However, as there was no approved medication for the treatment of idiopathic

47—
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hypersomnia until low-sodium oxybate was approved in August 202 individuals with idiopathic hypersomnia only
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had the option of off-label medications. While off-label treatments may improve daytime alertness in other conditions,
data regarding their effectiveness for the treatment of idiopathic hypersomnia are limited.”’ This could be one reason we
observed lower proportions of prescription medication usage in our study.

The overall study findings align with prior literature that idiopathic hypersomnia commonly exists with other
burdensome comorbid conditions, which may result in daily life challenges due to poor HRQoL, work and activity
impairment, and high HCRU and associated costs, thereby emphasizing the need to assess specific aspects of care,
treatment, and comorbidities among this patient population. The underlying risk or increased prevalence of cardiovas-
cular, cardiometabolic, and psychiatric comorbidities in individuals with idiopathic hypersomnia should be considered
when selecting treatment.’

Strengths and Limitations

To the best of our knowledge, this study is the first to demonstrate multiple dimensions of patient-reported outcomes,
including clinical, humanistic, and economic burden, among a geographically diverse sample of adults with idiopathic
hypersomnia living in the US. The retrospective, cross-sectional study design provided an efficient, population-level
snapshot of these dimensions and allowed for meaningful comparisons with matched controls in a real-world context.
The study is distinguished by its use of patient-reported outcomes to capture the direct experience and perspectives of
community-dwelling adults with idiopathic hypersomnia, rather than relying on a clinical trial population, thereby
increasing its generalizability. Almost two-thirds of the idiopathic hypersomnia cohort in our study were female,
which is consistent with previous reports.'!!'?

The study was limited by its reliance on self-reported data, which may be influenced by recall bias or false reporting,
whether deliberate or unintentional, and may also reflect respondents’ own perceptions and understanding of their
conditions, which can contribute to misclassification or under-/over-estimation of certain outcomes. Although individuals
with self-reported narcolepsy were excluded, other central hypersomnolence disorders were not specifically excluded.
Consequently, some respondents may have had overlapping hypersomnolence conditions, which could influence the
observed estimates. Because the study design is cross-sectional, causal relationships cannot be established, and future
research could incorporate association or regression analyses to further explore the potential relationships among these
variables. In addition, we were unable to disentangle potential effects of treatment on health outcomes among the
idiopathic hypersomnia cohort. As the NHWS is conducted via the Internet, this study may not adequately represent
individuals without Internet access or those uncomfortable using the Internet, as well as those who are institutionalized or
have severe disabilities; there may be potential bias between respondents who participated and did not participate in the
recontact survey. Furthermore, the survey was conducted during the COVID-19 pandemic, and factors such as depres-
sion, anxiety, insomnia, and overall well-being could have been equally affected in both cohorts.”*>* Another potential
limitation of the study is that we measured all-cause HCRU, which limits our ability to solely attribute greater HCRU and
associated direct medical costs to idiopathic hypersomnia. Furthermore, the greater HCRU and associated direct medical
costs observed could be driven by the higher prevalence of comorbidities in the idiopathic hypersomnia cohort.
Regardless of the cause of the greater burden, the higher prevalence of comorbidities in the idiopathic hypersomnia
cohort demonstrates the burden of idiopathic hypersomnia compared to those without idiopathic hypersomnia.

Conclusion

This study underscores the substantial comorbidity, HRQoL, HCRU, direct medical cost, and work productivity and
activity impairment burdens experienced by adults with idiopathic hypersomnia. The overall findings suggest that an
unmet need exists among individuals with idiopathic hypersomnia, indicating the need to assess specific aspects of care,
treatment, and comorbidities that contribute to this burden as well as the importance of accurate diagnosis and treatment.
Careful attention to optimizing treatment strategies that consider the increased clinical burden in this vulnerable
population is needed to minimize the consequences of this devastating disorder.
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analog scale; ESS, Epworth Sleepiness Scale; GAD-7, 7-item Generalized Anxiety Disorder Assessment; HCP, healthcare
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WPALI, work productivity and activity impairment.
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(https://www.sleepmeeting.org/wp-content/uploads/2024/05/sleep-2024-late-breaking-abstracts.pdf), available on the

SLEEP Meeting website (https://www.sleepmeeting.org/abstract-supplements/). In addition, these posters were presented
as encore posters, one at AMCP Nexus 2024 and the other at Psych Congress 2024. The AMCP Nexus 2024 poster’s title
and author names were published in a supplement of the Journal of Managed Care + Specialty Pharmacy: https://doi.

org/10.18553/jmcp.2024.30.10-c.s1. None of the poster’s abstracts were published in any journal.
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