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Objective: Clinical reports in children implicate restless legs
syndrome (RLS) with sleep and behavior problems. However,
population-based studies on this association in adolescents
and young adults are limited. Furthermore, few studies have
evaluated the association between symptoms consistent with
RLS and quality of life (QoL).

Study Design: This cross-sectional study included 214
Caucasian and Hispanic adolescents and young adults aged
12-20 years. Symptoms consistent with RLS were based on
four essential criteria and if the symptoms occurred = 5 days/
month. Trouble falling asleep was present if reported “yes, still
have the problem.” Quality of life (QoL) was assessed using the
Pediatric QoL Inventory. Three summary QoL scores ranging
from 0-100 were evaluated; higher scores indicated better QoL.
Results: Participants were 50% male and 68.1% Caucasian.
Prevalence of RLS was 8.4% (n = 18). RLS was associated
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with trouble falling asleep (OR = 3.1, p = 0.049), and trouble
falling asleep was associated with worse Psychosocial Health
scores (Coeff. -5.6, p = 0.004) and Total Scale scores for
quality of life (Coeff. -4.6, p = 0.007).

Conclusions: The prevalence of symptoms consistent with
RLS in this community-based sample of adolescents and young
adults, aged 12-20, is comparable to rates reported in older
cohorts. Symptoms consistent with RLS may be associated
with trouble falling asleep and psychosocial distress that may
contribute to a lower health-related quality of life.
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estless legs syndrome (RLS) is defined as a sensori-

motor disorder that can have a pronounced disturbance
on sleep with symptom severity ranging from mild and
occasional to nightly and severe with complete disruption
of sleep. Four essential criteria have been identified and are
required for the identification of RLS.! These are: (1) an urge
to move the legs often accompanied by unpleasant sensa-
tions; (2) the urge is worsened during rest or inactivity; (3)
the urge is improved with leg movement; and (4) the urge is
worsened in the evening or night. The prevalence of RLS in
adults is approximately 10% and has been associated with
iron deficiency, pregnancy, end-stage renal disease, and
family history of RLS.%* RLS was first described in children
by Walters in 1994,* and the prevalence of RLS has been
reported to be between 2% and 6%,>¢ although relatively
few studies of RLS have been conducted in the pediatric and
adolescent populations. In adults, RLS has been associated
with depression.” However, little information is available on
the impact of RLS on quality of life. In one study, RLS was
found to have a significant impact on health-related quality
of life, measured using the SF-36 (Medical Outcomes Study
36-Item Short Form health survey), in 85 adult subjects with
RLS as compared to 2,474 subjects from the general popu-
lation.® Subjects with RLS reported significant deficits in
health-related quality of life when compared to subjects with
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Clinical reports in children im-
plicate restless legs syndrome (RLS) with sleep and behavior problems.
The purpose of this study is to investigate the prevalence of symptoms
consistent with RLS in a community sample of adolescents and young
adults and its association with sleep and health-related quality of life.
Study Impact: Results from this study show that RLS symptoms in
adolescents and young adults are similar to previously published RLS
prevalence rates in adults. RLS symptoms were significantly with greater
odds of having trouble falling asleep, and trouble falling asleep was as-
sociated with lower health-related quality of life.

hypertension, cardiovascular conditions, diabetes, and those
with osteoarthritis. Similarly in another study including 3,433
older men and women, those with RLS had lower health-
related quality of life in all physical domains of the SF-36
compared to subjects with no RLS.?

In children, RLS has been associated with attention deficit
hyperactivity disorder (ADHD), growing pains, behavioral
disorders, and low ferritin levels.'™"® However, only a small
number of studies have evaluated RLS in the adolescent popu-
lation, and fewer have assessed RLS and its correlates including
quality of life in community pediatric populations. The aim of
this study is to investigate the prevalence of symptoms consis-
tent with RLS in a community sample of adolescents and young
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adults and its association with sleep and health-related quality
of life.

METHODS

Design and Protocol

The Tucson Children’s Assessment of Sleep Apnea Study
(TuCASA) is a prospective cohort study designed to investigate
the natural history of sleep disordered breathing and its impact
on school and neurocognitive performances. At its initial base-
line assessment, 503 Hispanic and Caucasian children aged 6
to 12 years were recruited to undergo unattended home poly-
somnograms (PSGs), perform neurocognitive assessments,
and complete a sleep habits questionnaire (SHQ)."* Excluded
were children whose parents reported them to have a history
of tonsillectomy, ADHD, mental retardation, or other mental
or physiological conditions that would affect neurocognitive
or sleep testing. Included were Hispanic or Caucasian chil-
dren who returned the screening questionnaire with recruit-
ment information and did not meet exclusion criteria. A second
assessment was conducted approximately 5 years after the first
examination.

A third assessment of the participants was undertaken when
participants were aged to 12-20 years, consisting of a follow-up
sleep and health-related quality of life questionnaire only. This
questionnaire was mailed to all participants who completed the
baseline and second phase assessments and comprised 43 ques-
tions that were used in the SHQ and the addition of 23 ques-
tions from the Pediatric Quality of Life (PedsQL) questionnaire.
Participants were asked to complete the questionnaire them-
selves. A total of 218 subjects returned the follow-up question-
naire; 4 of these had missing RLS-related questions and thus
were excluded from further analyses. The present analysis is
based on the 214 subjects with complete RLS-related questions.
The TuCASA study was approved by the University of Arizona
Institutional Review Board, as well as the Tucson Unified
School District Research Committee. Complete details of the
TuCASA study design have been published previously.'*!

Excessive daytime sleepiness (EDS) was defined as present
if affirmative answers were given to any of the following ques-
tions: Are you sleepy during the daytime? Do you fall asleep at
school or while working? or Do you fall asleep while watching
television? Participants were classified as having learning prob-
lems or snoring if they answered frequently or almost always
to the following questions: Do you have learning problems?
or How often do you snore now? Reports of never, rarely, or
occasionally were considered negative. Sleepwalking and
sleep talking were present if participants reported having
these symptoms > 3 times per month and absent if participants
answered having the symptoms < 3 times per month. Diag-
nosed sleep apnea was present if participants noted that health-
care providers had told them that they had sleep apnea, and
witnessed apnea was present if participants answered affirma-
tive to the question, Based on what household members have
told you, are there times when you stop breathing during your
sleep? Difficulty initiating and maintaining sleep (DIMS) was
present if participants answered yes, and still have the problem
for having trouble falling asleep, trouble staying asleep, or
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waking up too early and not being able to get back to sleep and
was negative for answers of yes, but no longer have the problem
or no, do not have the problem. Sleep onset latency (SOL) was
computed from the question, How long does it usually take you
to fall asleep after going to bed? Total sleep time (TST) was
computed from the question, How many hours of sleep do you
usually get on week nights or school nights? The body mass
index (BMI) was computed as kg/m? from self-reports of height
in inches and weight in pounds. The amount of time playing
video games or games on a computer per day and the amount of
time watching television per day also were asked.

Symptoms consistent with restless legs syndrome were
determined using the International Restless Legs Syndrome
Study Group rating scale (IRSSG),' consisting of 4 essential
criteria for the identification of RLS. Criterion 1 was present
if participants endorsed having an urge to move their legs or
unpleasant or uncomfortable feelings in their legs during the
past year. Criterion 2 was present if participants reported that
the symptoms were most likely to occur when they were resting,
sitting, or lying down. Criterion 3 was present if participants
reported that the symptoms improved if they got up and started
walking. Criterion 4 was present if the symptoms occurred in the
evening or nighttime, or if the symptoms persisted both day and
night, but worsened in the evening or night. In addition, RLS
was considered present if symptoms were reported > 5 days per
month and considered negative if symptoms were reported < 4
times per month in order to identify participants with signifi-
cant RLS symptoms.

Health-related quality of life was assessed using the Pedi-
atric Quality of Life Inventory (PedsQL).'" The PedsQL is
a 23-item self-report scale for children aged 2-18 that uses 4
subscales to evaluate: (1) Physical Functioning (8 items), (2)
Emotional Functioning (5 items), (3) Social Functioning (5
items), and (4) School Functioning (5 items). The instructions
ask how much of a problem each item has been during the past
one month. A 5-point response scale is utilized (0 = never a
problem; 1 = almost never a problem; 2 = sometimes a problem;
3 = often a problem; 4 = almost always a problem). Items were
reverse-scored and linearly transformed to a 0 to 100 scale
(0=100, 1 =75,2=150,3 =25,4=0), so that higher scores
indicated better health-related quality of life. Subscale scores
were computed as the sum of the items divided by the number
of items answered, which accounted for missing data. If > 50%
of the items in the subscale were missing, the subscale score
was not computed. For this study, > 99% of respondents were
included in the subscale score analyses. The Total Scale Score
was computed as the sum of all the items over the number of
answered items on all scales. To create the Psychosocial Health
Summary Score (15 items), the mean was computed as the
sum of the items divided by the number of answered items in
the Emotional, Social, and School Functioning subscales. The
Physical Health Summary Score (8 items) was the subscale
score for the Physical Functioning subscale.

Analyses

The Fisher exact test was used to compare differences
in proportions between each of the categorical variables by
status of symptoms consistent with RLS and between each
variable and gender. The Student #-test was used to compare



differences in mean values for continuous variables by status
of symptoms consistent with RLS and by gender. Multivar-
iate logistic regressions were fitted to evaluate odds of having
trouble falling asleep by status of symptoms consistent with
RLS. Models were adjusted for diagnosed sleep apnea, EDS,
and learning problems. Models also were adjusted for DIMS,
witnessed apnea, snoring, gender, ethnicity, and hours of tele-
vision or video watching; however, these additional variables
were not significant and were excluded from the final model.

Separate multiple linear regression models were fitted
to estimate the effect of having trouble falling asleep as the
independent variable on health-related quality of life summary
scores for Physical Function, Psychosocial Health, and Total
Score as dependent variables. Models were adjusted for gender,
ethnicity, diagnosed sleep apnea, EDS, and learning problems.
Models also were adjusted for snoring, witnessed apnea, sleep-
walking, sleep talking, and television or video watching; these
additional variables, however, were not significant and were
not kept in the final models. Variables tested in the logistic
and linear models were selected in accordance with possible
biologic associations, significance, or in accordance with previ-
ously published studies. Statistical analyses were conducted
using Intercooled Stata version 12.0 statistical software (Stata
Corp, College Station, TX). A significance level of p <0.05 was
used for all statistical tests.

RESULTS

Participants had the following demographics: mean age of
15.4 years (SD 1.7), 50% male and 50% female, 68.1% Cauca-
sian, and 31.9% Hispanic. Eighteen participants (8.4%) were
classified as having symptoms consistent with RLS (8 males
and 10 females). Trouble falling asleep was present in 35%
(68 of 196) of those without RLS symptoms and in 67% (12
of 18) of those with RLS symptoms (p = 0.001). Diagnosed
sleep apnea was present in 5% (9 of 187) of those without RLS
symptoms and in 16.7% (3 of 18) of those with RLS symp-
toms (p = 0.06; Table 1). No significant differences, however,
were observed for SOL, TST, BMI, or video or television time
(Table 2). In this study, SOL was a self-reported measure of the
usual amount of time that was required for participants to fall
asleep, whereas trouble falling asleep referred to the partici-
pant’s perceived distress with falling asleep, so that there is
no direct correlation between these two variables. Comparing
the subset of subjects who participated in the questionnaire
follow-up with those in the second assessment we found no
difference in gender (p = 0.545). However, a lower proportion
of Hispanics (25.4%) than Caucasians (42.2%, p < 0.001) and
those who were slightly younger (mean difference 0.53 years,
p =0.005, data not shown) participated in the follow-up study.

Mean Psychosocial Health Summary Scores were signifi-
cantly lower for participants with RLS symptoms (70.9) than
for those without RLS symptoms (79.8, p = 0.01). Likewise,
the Total Scale Scores were lower for participants with RLS
symptoms (76.1) than for those without RLS symptoms (82.7,
p = 0.03; Figure 1). Individual items in the Emotional Func-
tioning subscale were lower for those with RLS symptoms
than for those without RLS symptoms with significant differ-
ences for those reporting feeling blue, angry, having trouble
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sleeping, and worrying about what will happen to them. In the
School Functioning subscale, the item scores for hard to pay
attention in class and missing school because of not feeling well
were significantly lower for participants with RLS symptoms
than for those without RLS symptoms (54.1 vs. 69.8, p = 0.01
and 69.4 vs. 80.3, p = 0.04, respectively; Table 3). Individual
items in the Social Functioning Subscale and most items on
the Physical Functioning Subscale also were lower for subjects
with RLS symptoms than for those without RLS symptoms;
however, the differences did not achieve statistical significance.

When health-related quality of life scales were compared by
gender, females had lower mean Physical Function Summary
Scores (86.3) than males (89.5, p = 0.05). Females also had
lower scores for most individual items in the Physical Func-
tioning and Emotional Functioning subscales than males. Males
reported lower scores (83.6) than females (90.0, p = 0.03) to
the Social Functioning Subscale question, other teens tease
me. Males also spent more time playing video games (107 min)
than females (53 min, p < 0.001, data not shown). Analyses
by ethnicity showed that Hispanics spent more time watching
television (130 min) and had higher BMIs (22.8 kg/m?) than
Caucasians (99 min, p =0.02, and 20.9 kg/m?, p=0.005, respec-
tively). No other differences were noted by gender or ethnicity
(data not shown).

Logistic regression models showed that the odds of experi-
encing trouble falling asleep for participants with RLS symp-
toms were 3.1 (p = 0.049, 95% CI: 1.01-9.6) as compared to
those without RLS symptoms (Table 4). The odds of having
trouble falling asleep for participants with diagnosed sleep
apnea were 6.5 (p =0.009, 95% CI: 1.6-26.6) and 2.9 for those
participants with EDS (p = 0.001, 95% CI: 1.5-5.4), while the
odds of experiencing trouble falling asleep for those partici-
pants with learning problems were 22.6 (p = 0.003, 95% CI:
2.8-181.6, the large CI being a result of small number of subject
with learning problems). Multiple linear regressions predicting
health-related quality of life summary scores showed a signifi-
cant inverse association between trouble falling asleep and
Psychosocial Health Summary Scores (coeff. =—=5.6, p=0.004)
and between trouble falling asleep and the Total Scale Scores
(coeff. = =4.6, p = 0.007) when adjusted for other covariates
(Table 5). No associations were found between trouble falling
asleep and Physical Function Summary Scores. Diagnosed
sleep apnea, EDS, and learning problems were significant
predictors for lower health-related quality of life scores.

DISCUSSION

Results from this study showed that prevalence of symp-
toms consistent with RLS among this cohort of adolescents and
young adults is comparable to RLS prevalence rates previously
reported in adults,’? and that a large percentage of these adoles-
cents and young adults with RLS symptoms had trouble falling
asleep, which may have affected their health-related quality of
life scores. Participants with RLS symptoms had significantly
lower Psychosocial Health Summary scores and lower Total
Scale scores than participants without RLS symptoms.

Adolescents and young adults with RLS symptoms also
were more likely to have trouble falling asleep than partici-
pants without RLS symptoms, as well as to admit to EDS; the

Journal of Clinical Sleep Medicine, Vol. 10, No. 7, 2014



GE Silva, JL Goodwin, KD Vana et al.

Table 1—Descriptive characteristics by RLS symptom status for dichotomous variables **

RLS, % (n)
Variables No Yes p-value* All, % (n=214)

Total 91.6 (196) 8.4 (18)
Gender

Male 92.6 (100) 7.4 (8) 50

Female 90.6 (96) 9.4(10) 0.59 50
Ethnicity

Caucasian 92.0 (138) 8.0 (12) 68.1

Hispanic 90.6 (58) 9.4 (6) 0.7 31.9
Snoring

No 91.6 (120) 8.4 (1) 62.4

Yes 91.0(72) 9.0(7) 1.0 37.6
EDS

No 93.0 (119) 7.0(9) 40.6

Yes 89.5 (77) 10.5(9) 0.3 59.4
DIMS

No 95.2 (100) 4.8 (5) 49.3

Yes 88.0 (96) 12.0 (13) 0.08 50.7
Sleepwalking

No 91.1 (174) 8.9 (17) 88.9

Yes 95.7 (22) 43(1) 0.7 1.1
Sleep Talking

No 94.4 (102) 5.6 (6) 50.7

Yes 88.5 (93) 11.5(12) 0.1 49.3
Trouble falling asleep

No 95.5 (128) 4.5 (6) 62.7

Yes 85.0 (68) 15.0 (12) 0.001 37.3
Witnessed apnea

No 92.2 (177) 7.8 (15) 93.3

Yes 78.6 (11) 214 (3) 0.11 6.7
Diagnosed sleep apnea

No 92.6 (187) 7.4 (15) 94.5

Yes 75.0 (9) 25.0 (3) 0.06 55
Learning Problems

No 92.0 (183) 8.0 (16) 93.5

Yes 85.7 (12) 14.3(2) 0.3 6.5
Grades

Mostly Cs, Ds 91.0 (30) 9.0 (3) 15.9

Mostly As, Bs 92.0 (163) 8.0 (15) 1.0 84.1

* p-value for Fisher Exact test. p-values are for comparisons between the RLS groups No/Yes and the different categories in each of the variables.
**Total numbers may vary.

Table 2—Descriptive characteristics by RLS symptom status for continuous variables
RLS, mean (SD)

Variables All, mean (SD) No Yes p-value* Min - Max
Age (years) 15.4 (1.7) 15.3 (1.8) 15.5(1.2) 0.07 12-20
Sleep onset latency (min) 30 (40.6) 29.6 (41.3) 35.3(31.9) 0.57 2-480
Total sleep time (min) 468.4 (71.4) 470.1 (71.4) 453.2 (70.1) 0.31 210- 630
BMI (kg/m?) 21.5(4.3) 214 (4.3) 22.2 (4.2) 05 11-37
Video time (min/day) 81.5(93.4) 82.1(94.5) 84.0 (87.8) 0.9 0-480
TV time (min/day) 108.8 (88.3) 106.5 (86.6) 137.6 (106.6) 0.22 0-720

*p-value for Student t-test.
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Figure 1—Health-Related Quality of Life Summary Scores by RLS Symptom Status

>
w
(]

1001 100

.

.

60

—

o

o
!

80+

@
o
!

60

oo o oo

401

Summary Score

S
o
L

.

Total Scale Score

Physical Function
Summary Score
Psychosocial Health

.

L
. 20 .

NoRLS RLS No RLS RLS No RLS RLS

N
o
!
N
o
!

Box graphs showing distributions for Physical Function Summary Score (A), Psychosocial Health Summary Score (B), and Total Scale Score (C) by RLS
symptom status. The line in the middle of each box graph represents the median values for the scores. The boxes show lower medians for participants with
RLS symptoms than those without RLS symptoms for Physical Function (89.1 vs. 90.62), Psychosocial Health (70.8 vs. 82.5), and Total Scale (75.5 vs. 85.3)
scores. The boxes extend from the 25th to the 75th percentiles of the data. Outliers are represented by circles and are shown outside the whisker lines. The
whisker lines extend to the most extreme observations that are not more than 1.5 times the height of the box beyond either quartile.

Table 3—Health-Related Quality of Life by RLS symptom status
RLS, mean (SD)

Variables No Yes p-value
Summary Scores
Physical Function Summary Score 88.2 (12.1) 85.9 (10.7) 0.4
Psychosocial Health Summary Score 79.8 (15.3) 70.9 (13.6) 0.01
Total Scale Score 82.7 (13.1) 76.1(11.0) 0.03
Physical Functioning Subscale
It is hard for me to walk more than one block 95.5(13.2) 98.6 (5.8) 0.3
It is hard for me to run 87.1(21.3) 81.8 (22.4) 0.3
Itis hard for me to do sports activity or exercise 91 9(15.8) 88.8 (17.6) 0.4
Itis hard for me to lit something heavy 85(21.4) 80.6 (26.5) 0.4
Itis hard for me to take a bath or shower by myself 99.2 (5.0 100 (0) 0.5
Itis hard for me to do chores around the house 93.2(19.8) 98.6 (5.8) 0.2
I hurt or ache 75.8 (25.6) 65.3 (34.4) 0.1
| have low energy 77.5(24.3) 73.6 (21.8) 0.5
Emotional Functioning Subscale
| feel afraid or scared 84.8 (22.1) 76.4 (26.4) 01
| feel sad or blue 76.9 (24.7) 65.3 (21.2) 0.05
| feel angry 72.3 (25.6) 51.4(31.5) 0.001
| have trouble sleeping 75.7 (28.1) 59.7 (32.2) 0.02
| worry about what will happen to me 78.3 (27.7) 61.1(39.5) 0.01
Social Functioning Subscale
| have trouble getting along with other teens 85.2 (21.8) 77.7 (24.1) 0.17
Other teens do not want to be my friend 85.5(22.9) 81.9 (26.8) 0.5
Other teens tease me 87.1(21.8) 80.5(26.5) 0.2
| cannot do things that other teens my age can do 89.7 (18.5) 84.7 (21.2) 0.3
It is hard to keep up with my peers 92.9 (13.5) 91.6 (19.1) 0.7
School Functioning Subscale
It is hard to pay attention in class 69.8 (26.4) 54.1(31.2) 0.01
| forget things 61.1(27.1) 52.7 (30.7) 0.2
| have trouble keeping up with my schoolwork 72.4(26.1) 69.4 (31.5) 0.6
I miss school because of not feeling well 80.3 (21.3) 69.4 (27.8) 0.04
I miss school to go to the doctor or hospital 85.3 (19.6) 87.5(15.4) 0.6

*p-value for Student t-test.
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odds for experiencing trouble falling asleep for participants
with RLS symptoms were 3.1 and the odds for trouble falling
asleep were 2.9 for those participants with EDS and no RLS
symptoms. Previous studies in children and adolescents have
reported similar findings.**' Yilmaz and associates noted that
adolescents with RLS were more likely to experience diffi-
culty falling asleep than those adolescents without RLS (47%
vs. 32%) and that adolescents with RLS had generally higher
Epworth Sleepiness Scale scores.?” Arbuckle et al. noted that
79% of children and adolescents with RLS had problems falling
asleep and 70% felt tired or sleepy during the day.> However,
the direction of the association between EDS and trouble falling
asleep cannot be determined in a cross-sectional design.

While not all subjects with RLS are reported to experience
EDS,* some studies suggest a correlation between RLS, trouble
falling asleep, EDS, and impaired concentration and learning.
Picchietti et al. noted that 40% of adolescents with RLS were
unable to concentrate on their studies.® Picchietti also noted that
48% of children and adolescents with RLS (n = 16), aged 6-17,
suffered cognitively, which affected schoolwork or homework,
and that 45% (n = 15) of these children and adolescents had
difficulty concentrating.”> However, almost half of the subjects
in Picchietti’s study were diagnosed with ADHD. Associations
between RLS and ADHD have been noted previously.'**%
RLS prevalence has been found to be higher in pediatric and
adolescent subjects with ADHD than those not diagnosed with
ADHD.'>®# Yilmaz et al. noted that the RLS prevalence rate
was almost two-fold greater in adolescents aged 15-18 years
with ADHD than in those adolescents without ADHD (6.3% vs.
3.2%).% In the present study, univariate analyses showed that
participants with symptoms consistent with RLS were more
likely to admit to learning problems (14.3%) than those without

Table 4—Logistic regression predicting trouble falling asleep
by RLS symptoms adjusting for covariates

Variables Odds Ratio  p-value 95% ClI
RLS symptoms 31 0.049 1.01-96
Diagnosed sleep apnea 6.5 0.009 1.6-26.6
EDS 29 0.001 15-54
Learning problems 22.6 0.003 2.8-181.6

No RLS, apnea, EDS, and learning problems are the reference categories
respectively.

RLS symptoms (8.0%), although the difference did not reach
statistical significance. Potential participants with ADHD were
excluded from the initial TuCASA study to avoid the effects of
ADHD on home PSGs. Therefore, our data suggest that RLS
symptoms have an adverse effect on cognition in adolescents
and young adults independent of the presence of ADHD.

A small number of studies in adults have shown associations
between RLS and health-related quality of life.®2** Abetz et al.
compared scores from the Medical Outcomes Study 36-Item
Short Form (SF-36)* between 85 adults with RLS and 2,474
subjects from the general population.® Subjects with RLS had
significantly lower scores for all SF-36 scales than subjects in
the general population, including physical functioning, role-
physical, bodily pain, general health, vitality, social functioning,
role-emotional, and mental health, (p <0.001 for all). The Phys-
ical and Mental Component summary scores (PCS and MCS)
similarly were lower for subjects with RLS (p < 0.001 and
p < 0.01, respectively). Fewer studies, however, have looked
at RLS and health-related quality of life in children and adoles-
cents, with most of these studies evaluating the association
between RLS and psychiatric, anxiety, or depression comor-
bidities.?®*'*2 For example, in a study by Pullen et al., comorbid
psychiatric problems such as anxiety (11.5%), behavioral
(10.9%), and mood disturbances (29.1%) were prevalent among
374 children and adolescents with RLS.* In our study, adoles-
cents and young adults with RLS symptoms had significantly
lower scores for Psychosocial Health Summary and Total Scale
scores than adolescents and young adults without RLS symp-
toms. Furthermore, lower Psychosocial Health Summary and
Total Scale scores were significantly associated with trouble
falling asleep; thus, trouble falling asleep may be one medi-
ating sleep factor between RLS symptoms and reduced health-
related quality of life.

There are several limitations to our study. First, the number
of respondents to the follow-up sleep assessment was less than
50% of the original study population, raising the possibility that
those respondents returning surveys were not fully representa-
tive of the initial cohort. Second, the number of cases identified
as having symptoms consistent with RLS was relatively small.
Nevertheless, the relatively low power of this study makes the
statistically significant differences in health-related quality of
life and trouble falling asleep between participants with symp-
toms consistent with RLS and no RLS more striking. Third,

Table 5—Linear regressions predicting Health-Related Quality of Life scores by trouble sleeping and adjusted for covariates

Physical Function Summary Score

Psychosocial Health Summary Score

Total Scale Score

Variables Coeff.  p-value 95% ClI

Trouble falling asleep -2.8 0.12 -6.3100.8

Gender (female) -34 0.03 -6.510.3

Ethnicity (Hispanic) 24 0.14 -081t057
Diagnosed sleep apnea =71 0.05 -145t0.3

EDS -6.2 <0.001 -95t0-2.9
Learning problems -8.3 001 -150to-1.6 -
Constant 93.1 <0.001 90.3t095.9

Coeff. p-value 95% ClI Coeff.  p-value 95% ClI
-5.6 0.004 -94t0-1.8 -4.6 0.007 -79t0-1.3
-1.1 0.5 -4.4t02.1 -1.9 0.19 -4.8t00.9
-0.7 0.7 -421t02.8 0.4 0.8 -2.7t034
-1.7 0.05 -15t0 0.04 -7.5 003 -143t0-0.7
-8.8 <0.001 -123t0-5.3 -7.9 <0.001 -1to-4.8
29.1 <0.001 -36 to -22 -21.9 <0.001 -28t0o-15.6
87.5 <0.001 84.5t090.5 89.4 <0.001 86.8t092.1

The reference categories are male for gender and Caucasian for ethnicity. No is the reference category for trouble sleeping, apnea, EDS, and learning

problems.
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classification of RLS was determined by the sleep assessment
questionnaire and not by in-person interviewing raising the
possibility of case misclassification. However, we believe that
any misclassification would be nondifferential, meaning that
because symptoms were self-reported, and thus some may have
over- or under-reported their symptoms, participants would
have equal probability of being classified as either having
symptoms consistent with RLS or no RLS. In addition, our
classification for excessive daytime sleepiness (EDS) was done
using questions that were more age-appropriate for a pediatric
population and thus may not be comparable to those studies
which have used the Epworth Sleepiness Scale,* which is more
suitable for an adult population. Because this third assessment
was designed to be only a self-completed questionnaire, we
were not able to obtain polysomnography data. We previously
found that self-reports of sleep times were overestimated** and
that parental sleep-time reports* overestimated their children’s
actual total sleep time; this fact might have contributed to the
nonsignificant difference we saw with self-reported sleep onset
latency and total sleep time by RLS status in this study. Simi-
larly, we did not ask about prescribed medications that might
induce or exacerbate RLS symptoms. Despite these limitations,
the strengths of this analysis are a well-characterized general
population of adolescents and young adults and a validated
pediatric specific health-related quality of life instrument.

In summary, results from this study show that RLS symp-
toms were prevalent in 8.4% of adolescents and young adults,
which is similar to previously published RLS prevalence
rates in adults. RLS symptoms were significantly associated
with greater odds of having trouble falling asleep and trouble
falling asleep was associated with lower health-related quality
of life. RLS symptoms also were associated positively with
EDS. EDS may impact negatively health-related quality of
life and concentration, which may contribute to learning prob-
lems. Further longitudinal studies are warranted to determine
possible causal associations between RLS, EDS, and health-
related quality of life.
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