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Background: Hypersomnia of central origin from narcolepsy 
or idiopathic hypersomnia (IHS) is characterized by 
pathological levels of excessive daytime sleepiness (EDS). 
Central hypersomnia has historically been underdiagnosed 
and poorly understood, especially with respect to its impact 
on daytime functioning and quality of life in children.
Objective: Describe the psychosocial adjustment of children 
treated for narcolepsy or IHS on school performance, quality 
of life, and physical/extracurricular activities.
Methods: Using a matched case control design, we 
compared child self- and parent-reported data from thirty-
three 8- to 16-year-olds with an established diagnosis of 
narcolepsy or IHS, according to ICSD-2 criteria, to that of 
33 healthy children matched by age, race/ethnicity, gender, 
and household income. Assessments evaluated academic 
performance, quality of life and wellness, sleepiness, and 
participation in extracurricular activities.
Results: Compared to healthy controls, children with central 
hypersomnia had poorer daytime functioning in multiple 

domains. Children with hypersomnia missed more days of 
school and had lower grades than healthy controls. Children 
with hypersomnia had poorer quality of life by both parent 
and child report. Children with hypersomnia were signifi cantly 
sleepier, had higher BMI, and were more likely to report a 
history of recent injury. Finally, children with hypersomnia 
engaged in fewer after-school activities than healthy controls.
Conclusions: A range of signifi cant psychosocial 
consequences are reported in children with hypersomnia 
even after a diagnosis has been made and treatments 
initiated. Health care professionals should be mindful of the 
psychosocial problems that may present in children with 
hypersomnia over the course of treatment.
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Patients with hypersomnia of central origin are unable to 
stay awake and alert during the day and have unintended 

lapses into sleep that are not due to disturbed nocturnal sleep, 
insuffi cient sleep time, or misaligned circadian rhythms.1 
Central hypersomnias include narcolepsy and idiopathic 
hypersomnia, both of which are characterized by chronic 
and persistent pathological sleepiness despite obtaining suf-
fi cient amounts of sleep of good quality. Patients may not 
complain of excessive sleepiness, but instead describe a 
sense of being in a fog, mental dullness, forgetfulness, ir-
ritability, declining performance in school, inattentiveness, 
and even hyperactivity as they attempt to “fi ght” sleep.2–5 
On average, central hypersomnia takes ten years to diagnose, 
with up to three referrals made before an accurate diagnosis 
is achieved.6 Prior to diagnosis, individuals with central hy-
persomnia are often stigmatized as lazy, inattentive, unmo-
tivated, or depressed; over time, the presence of the disorder 
results in signifi cant psychosocial consequences.2–17

Three primary areas of psychosocial diffi culty are re-
ported among adults with CH: diminished academic/oc-
cupational performance, poor quality of life, and reduced 
activity/extracurricular activity levels. Within the academic/
occupational domain, the presence of central hypersomnia 

 Psychosocial Characteristics of Children with Central 
Disorders of Hypersomnolence Versus Matched 

Healthy Children
Kristin T. Avis, PhD, CBSM1; Jiabin Shen, PhD2; Patrick Weaver, BS2; David C. Schwebel, PhD2

1UAB Department of Pediatrics, Birmingham, AL; 2UAB Department of Psychology, Birmingham, AL

SCIENTIFIC INVESTIGATIONS

puts individuals at high risk for academic failure, perhaps 
due to symptoms of diffi culty concentrating in class and 
mental ineffi ciency.4,7,8,13,15,18 Similar problems emerge in 
employment, where adults with central hypersomnia have 
elevated rates of unemployment, and when employed, lower 
income levels.18–22 In the quality of life domain, adults with 
central hypersomnia rate their quality of life as signifi -
cantly lower than the general population, and at a similar 
magnitude to individuals with other chronic illnesses such 
as hypertension and chronic obstructive pulmonary dis-
ease.23,24 Central hypersomnia is characterized by diffi culty 
performing everyday tasks and diffi culty with marital and 
other relationships.5,10–17,23–28 Within the health and wellness 
domain, central hypersomnia is associated with reduced per-
sonal mental and physical health, with adults with central 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Hypersomnolence may impact 
children’s daytime functioning and quality of life.
Study Impact: Pediatric central disorders of hypersomnolence infl u-
ences academic functioning, quality of life, and wellness compared to 
healthy controls matched on age, race/ethnicity, gender, and estimated 
household income.
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hypersomnia reporting elevated levels of depression, sleepi-
ness, weight gain within proximity of onset of symptoms, 
higher rates of obesity, and higher risk of injury.20,21,23 Adults 
with central hypersomnia also report reduced participa-
tion in activities. They are less physically active and less 
engaged in social or extracurricular activities than healthier 
adults, probably due to fatigue and lack of energy, and to 
greater withdrawal and isolation due to embarrassment of 
symptoms.12,20,28

Though it may seem intuitive to apply findings from adults 
with central hypersomnia to the pediatric central hypersom-
nia population, research in other chronic illnesses suggests 
developmental processes create differing risks for psycho-
social difficulties and different adaptive processes among 
children with chronic illness compared to adults.29–33 Despite 
developmental differences, it is reasonable to hypothesize 
that central hypersomnia might have a significant impact on 
children’s daytime and psychosocial functioning, and exist-
ing data, though sparse, provide initial evidence supporting 
this hypothesis.11,34–36 One study evaluated 70 children with 
central hypersomnia aged 4 to 18 from centers in the United 
Kingdom, US, Europe, and Australia using a cross-sectional 
international survey of patients and healthy controls. Chil-
dren with central hypersomnia had higher rates of behavioral 
problems and poorer quality of life based on questionnaire 
data. Limitations of this study included lack of matching 
cases with controls and failure to diagnosis children with 
central hypersomnia uniformly using overnight sleep stud-
ies and multiple sleep latency tests.36

A second study evaluated parent-report of psychosocial 
functioning of 12 children with narcolepsy based on a stan-
dardized intelligence battery and parent ratings of child’s 
behavioral functioning.34 Although 11 of 12 (92%) children 
had average intelligence, 10 of 12 (83%) were rated as having 
significant behavioral problems and 9 of 12 (75%) as having 
significant internalizing problems. A few other small studies 
have been published. A published abstract described moodi-
ness, adjustment problems and increased delinquent behav-
ior in 18 children with onset of narcolepsy symptoms prior 
to age 14; no control group was reported.36 A case overview 
of 8 children with central hypersomnia described substan-
tial behavioral and emotional difficulties among the sample, 
including 2 children with central hypersomnia who had 
been previously misdiagnosed with a psychiatric disorder.11 
Finally, Dahl and others have described obesity as a pos-
sible associated health consequence of pediatric central hy-
persomnia, but other wellness behaviors or health outcomes 
such as injury history are not well documented.37,38

The present study was designed to extend the current lit-
erature by comparing a sizable group of children with patho-
logic central hypersomnia (n = 33) to a group of healthy 
children matched by age, gender, race/ethnicity, and house-
hold income. We considered a wide range of psychosocial 
characteristics, categorized into three domains that loosely 
replicate evidence from the adult literature (school perfor-
mance, quality of life, and health/wellness). We hypoth-
esized children with central hypersomnia would have lower 
school performance, poorer quality of life, and lower indica-
tors of wellness compared to healthy matched controls.

METHODS

Participants and Recruitment
Sixty-six children participated as part of a larger study. Half 

(n = 33) had been diagnosed with central hypersomnia at the 
Pediatric Sleep Disorders Center at Children’s of Alabama 
within the past 3 years. Those children met ICSD-2 diagnostic 
criteria for a hypersomnia of central origin (narcolepsy with or 
without cataplexy, or idiopathic hypersomnia) based on diag-
nostic assessments that included overnight polysomnography 
followed by multiple sleep latency tests the following day, drug 
screening, and thorough clinical evaluation from board certi-
fied sleep specialists. All children with central hypersomnia 
were treated with wake-promoting medications. Exclusion cri-
teria were minimal. They included cognitive or physical dis-
abilities that prevented full participation in the experimental 
protocol (e.g., mental retardation, blindness); comorbid medi-
cal or neurologic conditions; and antipsychotic medication 
use. Just one child was excluded, based on recent diagnosis 
of traumatic brain injury. The sample of children with central 
hypersomnia had a mean age of 12.93 years old (SD 2.76) and 
were 51% female, 55% Caucasian, and 45% African Ameri-
can. Two of the Caucasian children were Hispanic. The sample 
came from families with a mean household income of $35,551 
(SD $11,983).

The other half of the sample (n = 33) was composed of 
healthy children recruited from community sources. The same 
exclusion criteria were applied, and no children were excluded. 
The samples were matched by age, gender, race/ethnicity, and 
average income in the zip code of residence (See Table 1).

The study protocol was approved by the Institutional Re-
view Board of the University of Alabama at Birmingham. All 
parents provided written informed consent, and all children 
provided developmentally appropriate assent to participate. 
Families were compensated for their time.

Measures

Demographics
Parents completed items addressing basic demographic and 

household information.

Academic Performance and Attendance
Three aspects of school/academic performance were as-

sessed: typical academic grades (on 6-point scale from A, 
coded as 1, to F, coded as 6), days of home-stay because of 
sickness, and days of home-stay for reasons other than sickness 
or attending medical appointments (typically for sleepiness or 
medical appointments). All 3 items were extracted from the 
Wolfson and Carskadon’s School Sleep Habits Survey.39 Previ-
ous research suggests that academic grade reports are a valid 
reflection of real-world school performance in pediatric sleep 
disordered populations.29,40

Quality of Life
Quality of life was assessed using both parent-report and 

child self-report versions of the 23-item Pediatric Quality 
of Life Inventory 4.0 Generic Core Scales (PedsQL), which 
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assesses health and functioning with 4 scales: physical (8 items), 
emotional (5 items), social (5 items), and school (5 items).41,42 
The parent report format evaluates the parent’s perception of 
their child’s quality of life. Scale scores are computed as the 
sum of the items divided by the number of the items answered, 
and total scores are transformed to a 100-point scale, with all 
scores coded such that higher scores indicate higher quality 
of life. An overall functioning scale is also computed, based 
on the sum of all items divided by total number of items. The 
scale is frequently used in both healthy children and pediatric 
patients with a variety of chronic illnesses and has demon-
strated reliability (Cronbach α ≥ 0.80 on all scales) and validity 
(including construct validity).41,42 Further psychometric infor-
mation is available in the Appendix.

Wellness
Six constructs assessed general wellness and health: sleepi-

ness, body mass index (BMI), injury history, participation 
in both physical and extracurricular activities, and study-
ing/homework time after school. To evaluate sleepiness, we 
sampled level of sleepiness on the day of evaluation using the 
Epworth Sleepiness Scale-modified for children (ESS).43 Well 
validated in adults, reliability and validity of this measure were 
recently rated as “approaching well-established” in the latest 
review of pediatric sleep measures.44 Internal reliability is ad-
equate (Cronbach α = 0.75).45 Further psychometric informa-
tion is available in the Appendix. To compute BMI, children’s 
height and weight were measured using standard anthropo-
metric techniques in a private room and BMI was calculated 
using the web-based CDC BMI calculator. Injury history was 
assessed by parent-report concerning whether the child had 
experienced an injury requiring professional medical attention 
in the past year, a standard measure in the injury prevention 
literature with adequate reliability and validity.46 Responses 
were dichotomous (yes vs no). Participation in physical and 
extracurricular activities and studying/homework time after 
school was evaluated based on report of children’s time spent 
during the past 2 weeks in (a) organized sports or a regularly 
scheduled physical activity, (b) organized extracurricular ac-
tivities, and (c) study/homework outside of school. These items 
were extracted from Wolfson and Carskadon’s School Sleep 
Habits Survey.39

Data Analysis
Descriptive data were examined first, including a com-

parison of case vs. control groups. Primary hypotheses were 

addressed using χ2 (categorical data) and independent samples 
t-tests (continuous data) to examine differences between the 
children with central hypersomnia and control children on 
available measures within the 3 primary domains of interest: 
school performance, quality of life, and wellness.

RESULTS

Demographic data are reported in Table 1, including gender, 
age, ethnic groups, and household income. As expected given 
recruitment strategies to match the samples, no statistically 
significant differences emerged between children with central 
hypersomnia and controls on gender ratio, age, racial/ethnic 
group or household income.

Academic performance and attendance were assessed with 
3 outcome measures: academic grades, days of home-stay 
because of sickness, and days of home-stay for reasons other 
than sickness. As shown in Table 2, children with central hy-
persomnia scored significantly lower on academic grades at 
school than healthy controls (t59.4 = 2.1, p < 0.05). Children 
with central hypersomnia also stayed at home for more days 
because of reasons other than sickness or attending medical 
appointments, compared to controls (t30.6 = 2.7, p < 0.05). There 
was no significant difference between groups on the days of 
home stay because of sickness (t52 = 0.7, ns).

The PedsQL quality of life instrument yields 4 scale scores 
(physical, emotional, social, and school functioning) and an 
overall scale score from both parent- and child-report. As 
shown in Table 2, parents reported children with central 
hypersomnia to have significantly lower quality of life than 
parents reported of children in the control group on physical 
(t64 = −3.7, p < 0.001), emotional (t55.7 = −2.8, p < 0.01), so-
cial (t64 = −3.2, p < 0.01), and school functioning (t64 = −5.7, 
p < 0.001). Children with central hypersomnia also scored sig-
nificantly lower on parent-reported overall quality of life scale 
(t64 = −5.0, p < 0.001). Children’s self-report on quality of life 
generally matched those of their parents. Children with central 
hypersomnia reported lower quality of life than matched con-
trol children on physical (t63 = −3.4, p < 0.01), social (t48.7 = −2.7, 
p < 0.01), and school functioning (t63 = −2.8, p < 0.01), as well 
as for overall quality of life (t63 = −3.4, p < 0.01). No significant 
difference emerged between children with central hypersom-
nia and controls on child-reported emotional functioning qual-
ity of life (t62 = −0.5, ns).

Wellness was assessed with 6 constructs: sleepiness (as 
measured by the modified ESS), BMI, injury history, and 

Table 1—Demographic characteristics of children with central hypersomnia (CH) and controls.
Characteristic CH (n = 33) Controls (n = 33)

Narcolepsy with cataplexy
Narcolepsy without cataplexy
IHS diagnosis

7
11
15

Gender ratio, male/female 16:17 16:17
Age, mean (SD; range), years 12.93 (2.76; 8.03–16.84) 12.74 (2.75; 8.38–17.81)
Race/Ethnicity, White/African American/Hispanic 16:15:2 18:15:0
Household income, mean (SD), USD $35,550.91 ($11,982.76) $36,848.97 ($13,904.82)
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participation in physical and extracurricular activities, and 
studying/homework time after school. Children with central 
hypersomnia were clinically sleepier, as measured by the ESS, 
(t56.2 = 4.6, p < 0.01). Children with central hypersomnia had sig-
nificantly higher BMI scores than controls (t54.7 = 2.2, p < 0.05). 
Relative to injury history, χ2 analysis revealed a significant dif-
ference, with 39% of children with central hypersomnia experi-
encing an injury requiring professional medical attention in the 
past year but only 15% of controls experiencing one, χ2 (1) = 4.9, 
p < 0.05. Finally, evaluation of physical and extracurricular 
activity found that children with central hypersomnia were 
significantly less engaged in all activities: organized sports or 
regularly scheduled physical activities (χ2 (1) = 4.3, p < 0.05), 
organized extracurricular activities (χ2 (1) = 11.5, p < 0.01), and 
in studying/homework time after school (χ2 (1) = 11.7, p < 0.01), 
compared to children in the control group.

DISCUSSION

Our findings document significant psychosocial difficulties 
in children with central hypersomnia in all areas we assessed: 
school performance, quality of life, and health and wellness. 
These findings extend what has been reported in the adult liter-
ature7,24 and in scattered small studies with children11,34–36 and 
lend weight to the hypothesis that children with central hyper-
somnia are at high risk for a range of psychosocial difficulties.

Our results are consistent with the broader literature, includ-
ing reports of psychosocial consequences from other pediatric 
sleep conditions. For example, similar negative psychosocial 
consequences are reported in studies of children with un-
treated nocturnal sleep disorders such as obstructive sleep ap-
nea29,40,43,47–53 and periodic limb movement disorder.54 Whether 
the current findings are due to excessive sleepiness as in other 
sleep disorders or a particular manifestation of this particular 
sleep disorder remains inconclusive and might be examined in 
future research.

We also replicated a trend from other pediatric chronic 
illness populations that parents of children with chronic ill-
ness rate children’s quality of life as lower than the children 
themselves rate it.55–58 A likely explanation for this result is 
that sleepiness (and other illness symptoms) experienced by 
the child is internalized, such that over time the children ac-
cept it as “normal.” Perhaps parents notice and recognize the 
abnormality of children’s symptoms, for example by witness-
ing children actively fall asleep at inappropriate times or by 
receiving reports from teachers about the impact of sleepiness 
on children’s school performance. This result highlights the 
importance of multi-informant assessment and addressing rel-
evant issues in clinical settings with both children and parents.

The present study has other implications for practice also. 
Once a child is diagnosed, clinicians generally have three 
primary aims of treatment for central hypersomnia: decrease 

Table 2—Independent samples t-tests between children with CH and controls.

Outcome
CH (n = 33)
Mean (SD)

Controls (n = 33)
Mean (SD) t df p

School/academic performance
Academic grades < C 25.0% 12.5% 2.1 59.4 a 0.04*
Days of home-stay (sickness) 0.96 (1.6) 0.6 (1.9) 0.7 52 0.47
Days of home-stay (other reasons) 1.9 (2.3) 0.4 (1.2) 2.7 30.6 a 0.01*

Quality of Life (Parent)
Physical functioning 62.5 (20.5) 80.6 (18.9) −3.7 64 < 0.001***
Emotional functioning 58.9 (20.3) 70.8 (13.5) −2.8 55.7 a 0.007**
Social functioning 64.8 (22.7) 81.2 (18.3) −3.2 64 0.002**
School functioning 49.8 (19.4) 77.7 (20.0) −5.7 64 < 0.001***
Overall quality of life 59.5 (16.3) 78.0 (13.5) −5.0 64 < 0.001***

Quality of life (Child)
Physical functioning 74.5 (15.6) 85.5 (10.2) −3.4 63 0.001**
Emotional functioning 76.9 (12.2) 78.8 (16.3) −0.5 62 0.61
Social functioning 75.8 (22.1) 87.8 (12.5) −2.7 48.7 a 0.01*
School functioning 65.9 (16.9) 78.1 (18.4) −2.8 63 0.007**
Overall quality of life 73.4 (12.7) 83.0 (10.1) −3.4 63 0.001**

Wellness
Sleepiness (ESS) 12.3 (5.7) 6.9 (3.8) 4.6 56.2 a < 0.001***
BMI 26.2 (8.8) 22.2 (5.6) 2.2 54.7 a 0.03*
Injury history b 39% 15% 4.9 1 0.03*
Physical activities b 30% 56% 4.3 1 0.04*
Extracurricular activities b 25% 68% 11.5 1 0.001**

Studying/homework time after school b 35% 78% 11.7 1 0.001**

adf is reduced due to failure to assume equality of variance between groups. bχ2 tests were performed for this categorical variable. *p < 0.05, **p < 0.01, 
***p < 0.001.
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sleepiness, improve functionality, and improve quality of 
life.2–5,59–61 For children and adults alike, treatment focuses on 
education, healthy sleep habits, and pharmacologic interven-
tions, with the most substantial clinical focus usually centering 
around symptom reduction of sleepiness.11,60 The effect of non-
pharmacological behavioral interventions on improving psy-
chosocial outcomes beyond sleepiness has not been evaluated 
in published trials, but our results imply there are significant 
psychosocial impacts from central hypersomnia, and clinical 
focus on the broad and associated symptom patterns should 
be considered. In fact, the sample of children with central hy-
persomnia we studied was being treated with medication and 
other educational and behavioral strategies such as recommen-
dations to increase physical activity, take short refreshing naps, 
change tasks frequently, and sit near the teacher in class,59–61 
but still reported substantial psychosocial consequences. 
Those behavioral approaches were apparently insufficient to 
achieve psychosocial functioning equivalent to matched con-
trols, suggesting further research may be needed to identify 
barriers to the current treatment recommendations and to shed 
light on alternative treatment mechanisms.

Development of psychosocial treatment strategies will ben-
efit greatly from uncovering the causal mechanism behind re-
duced psychosocial functioning among children with chronic 
illnesses such as central hypersomnia. Many causal mecha-
nisms may be considered, and we did not carefully evaluate 
specific severity factors such as severity/frequency of cata-
plexy or level of cognitive fatigue in this study. One possible 
explanation is that experiencing sleepiness in and of itself 
significantly contributes to reduced psychosocial functioning. 
Findings in the adult literature have been somewhat inconsis-
tent.62,63 In a post hoc analysis, we did find that sleepiness, as 
measured by the ESS, was significantly correlated with school 
functioning by both parent (r = −0.30, p = 0.02) and child report 
(r = −0.28, p = 0.02). By child report only, sleepiness was sig-
nificantly correlated with social functioning as well (r = −0.25, 
p = 0.048). As most peer relationships are formed at school, 
perhaps the child directly experiences the impact of sleepiness 
relative to their forming peer relationships. No other measures 
of QOL were significantly associated with sleepiness.

Another plausible hypothesis is that barriers in opportunity 
for normal development mediates the relation.29–33 Childhood is 
a critical time for development of social relationships at school, 
in the community and with a family, and also for the develop-
ment of metacognitive skills necessary for learning and school 
success. Failure to experience those developmental milestones 
due to chronic illness may lead to inferior metacognition and 
development of social skills.

As a parallel, consider the more established literature of 
psychosocial functioning and treatment of children with at-
tention deficit hyperactivity disorder (ADHD). Although we 
recognize differences between the disorders, like central hy-
persomnia, ADHD is primarily treated with medication but 
children with ADHD also benefit greatly from psychosocial 
and educational interventions designed to improve cognitive 
development, and metacognition.64 Such behavioral interven-
tions reduce cognitive impairment and improve health, social 
development, school performance, quality of life, and suc-
cess in adulthood among children with ADHD. The large 

randomized MTA study found that both treatment with medi-
cation alone and the combined treatment with medication and 
behavioral interventions result in the greatest improvement in 
ADHD symptoms.62,63 However, the combination of medica-
tion and behavioral intervention resulted in the greatest im-
provement in areas of associated psychosocial functioning 
such as anxiety, academic performance, behavioral difficulties, 
and parent child relations and relationships with peers. Receiv-
ing only pharmacological treatment did not achieve improve-
ment in those domains for children with ADHD.65 Drawing a 
parallel, it may be that similar interventions for children with 
central hypersomnia—those combining pharmacological and 
behavioral interventions—may yield similar results that re-
duce symptoms and also improve psychosocial functioning. 
Perhaps interpersonal and educational interventions (for ex-
ample, peer tutoring to increase attention and encourage so-
cial interactions; shortened tasks with breaks, support groups, 
family interaction supportive interventions, structured regular 
activities self-monitoring of symptoms) that are effective with 
children with ADHD would improve academic, neurobehav-
ioral, and psychosocial functioning among children with cen-
tral hypersomnia also.

The current study had several strengths. We evaluated a 
relatively large sample of children with central hypersomnia, 
especially compared to prior research. We used a matched case 
control design to compare children with central hypersomnia 
to healthy controls and evaluated children with central hyper-
somnia based on strict ICSD-2 clinical criteria, including re-
sults of overnight sleep study and multiple sleep latency test. 
Finally, our study is unique in that we evaluated previously 
unreported aspects of psychosocial functioning. The research 
also had limitations. It was conducted in previously diagnosed 
children whose length of treatment varied widely; exact time 
of diagnosis was not known and our analysis was not prospec-
tive in design. In addition, although we included both child- 
and parent-report measures, we relied solely on self-report 
of psychosocial functioning, and such instruments may suf-
fer from various biases, including recall bias. Further, some 
instruments (e.g., the Epworth Sleepiness Scale) are not fully 
established as valid when used with children.

Future research should use longitudinal and prospective 
designs to understand how psychosocial difficulties emerge, 
develop, and perhaps resolve among children with central hy-
persomnia, and how they persist and change as individuals 
with central hypersomnia develop into adulthood. Moderating, 
mediating, and potentially alterable medical and psychosocial 
influences should be examined in greater detail, including the 
influence of delays in diagnosis and misdiagnosis; adverse 
medication effects; pharmacological and behavioral treatment 
programs; reactions to the child’s symptoms by peers, parents, 
teachers, and others; and other potential mediating factors 
such as cataplexy, mental fogginess, or residual fatigue. Simi-
larly, although comparing children with central hypersomnia 
to healthy children provides information about difficulties 
associated with central hypersomnia, research is needed to 
identify individual difference factors that predict psychosocial 
difficulties. Some children are likely more resilient than others.

In conclusion, study findings highlight ongoing psycho-
social difficulties in children with central hypersomnia. 
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Children with central hypersomnia were found to have sig-
nificant impairment in all three domains investigated: school 
performance, quality of life, and wellness, even after re-
ceiving the standard of care treatment recommendations 
of medication, academic and behavioral modifications, and 
participation in exercise and activities. There is clear need 
for ongoing monitoring of a breadth of symptoms once treat-
ments are initiated and for further investigation in how the 
field of sleep medicine may better understand and address 
persistent psychosocial difficulties among children with cen-
tral hypersomnia.

ABBREVIATIONS

EDS, excessive daytime sleepiness
BMI, body mass index
CH, central hypersomnia
ESS, Epworth Sleepiness Scale
IHS, idiopathic hypersomnia 
PedsQL, Pediatric Quality of Life Inventory
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APPENDIX

PedsQL Pediatric Quality of Life Inventory
The PedsQL Pediatric Quality of Life Inventory is a 23-

item measure for assessment of the quality of life of children 
ages 2–18. Parent-proxy report forms are available for all ages 
and self-report measures are available for ages 5–18. Forms 
are available for the following age groups: toddler (age 2–4), 
young child (5–7), children (8–12), and teen (13–18).

The items are structured to assess the following 4 scales: 
physical, emotional, social, and school functioning (Varni, 
2001). Each item is rated on a 5-point Likert scale referring to 
how much of a problem each item has been for the child dur-
ing the past one month, ranging from 0 (never a problem) to 
4 (almost always a problem). These items are reverse scored 
and then transformed to reflect a zero to one hundred rating 
(0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0).

Scores yield an overall health related quality of life score, 
computed as the sum of the items divided by the number of 
items answered on the appropriate subscales. Higher scores re-
flect better health related quality of life.

The measure has very good feasibility (1.54% missing on 
self-report measures, 1.95% missing from parent proxy re-
ports) (Varni, 2001). High internal consistency reliability 
data has been found for all scores (total scale score: α = 0.88 
child and 0.90 parent-proxy; physical health summary score: 
α = 0.80 child and 0.88 parent-proxy; psychosocial health sum-
mary score: α = 0.83 child and 0.86 parent-proxy). The measure 
also has been shown to have good construct validity using the 
known-groups method of comparing healthy controls to both 
acutely and chronically ill children. The child self-report and 
parent proxy report measures have moderate to good agree-
ment across the scores. The highest agreements were found in 
the total score, psychosocial score, and emotional functioning 
scores (Varni, 2007).
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Epworth Sleepiness Scale
The Epworth Sleepiness Scale (Johns 1991) is a measure 

used to assess daytime sleepiness, and is modified for children 
to rate the propensity to fall asleep in 8 situations in which 
a child may be likely to fall asleep (Moore 2009; Melendres 
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2004). Response options are “would never doze’” slight chance 
of dozing,” “moderate chance of dozing,” and “high chance of 
dozing.” The questionnaire, originally designed for adults, is 
used in studies with children with slight variations in terminol-
ogy on 2 questions. First, the mention of alcohol is removed in 
question 7. Second, question 8 was modified in different ways 
across studies. In this study, question 8 was modified to indi-
cate the child is a passenger in a car. In others, question 8 is 
changed to indicate sleepiness in the event of taking a test or 
doing homework.

For children, Moore et al. (2009) reported Cronbach α = 0.75. 
In the latest review of pediatric sleep measures, the ESS was 
rated as “approaching well-established” for reliability and 

validity due to the fact that question 8 has been modified dif-
ferently across studies (Lewandowski, Toliver-Sokol, and Pal-
ermo, 2011).
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