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Background: Specific diagnostic criteria for pediatric restless legs syndrome (RLS) were published in 2003
following a workshop at the National Institutes of Health. Due to substantial new research and revision of
the adult RLS diagnostic criteria, a task force was chosen by the International Restless Legs Syndrome
Study Group (IRLSSG) to consider updates to the pediatric diagnostic criteria.
Methods: A committee of seven pediatric RLS experts developed a set of 15 consensus questions to
review, conducted a comprehensive literature search, and extensively discussed potential revisions.
The committee recommendations were approved by the IRLSSG executive committee and reviewed by
the IRLSSG membership.
Results: The pediatric RLS diagnostic criteria were simplified and integrated with the newly revised adult
RLS criteria. Specific recommendations were developed for pediatric application of the criteria, including
consideration of typical words used by children to describe their symptoms. Pediatric aspects of differ-
ential diagnosis, comorbidity, and clinical significance were then defined. In addition, the research crite-
ria for probable and possible pediatric RLS were updated and criteria for a related condition, periodic limb
movement disorder (PLMD), were clarified.
Conclusions: Revised diagnostic criteria for pediatric RLS have been developed, which are intended to
improve clinical practice and promote further research.

� 2013 The Authors. Published by Elsevier B.V. Open access under CC BY-NC-SA license.
1. Introduction

Restless legs syndrome (RLS), also known as Willis–Ekbom dis-
ease, is a common pediatric neurologic condition affecting 2–4% of
school-aged children and adolescents [1–4]. Symptoms range from
mild to severe with 25–50% of pediatric cases having moderate to
severe symptoms [2]. Both adult and pediatric RLS can adversely
impact sleep, mood, cognition, and quality of life [1,2,5–11]. Re-
cently the pathophysiology of RLS has been defined, with genetics,
the brain dopamine system, and iron found to play important roles
[1,12–15].

The current pediatric RLS diagnostic criteria were published in
2003 based on the consensus of experts at a National Institutes
of Health workshop (2002) and sponsored in part by the Interna-
tional RLS Study Group (IRLSSG) [16]. These criteria (Supplemen-
tary Table 1) were intended to conservatively but broadly define
pediatric RLS, incorporating previous criteria and research up to
that time, with knowledge that further refinement would be
needed. To promote further research, definite, probable, and possi-
ble RLS categories were defined. Weaknesses of these criteria in-
clude their complexity and the fact that they are substantially
different than the adult RLS diagnostic criteria.

Because there have been numerous pediatric RLS publications
since 2003 and because the adult RLS diagnostic criteria were
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being updated [17], the IRLSSG Executive Committee appointed a
pediatric RLS committee to reach consensus on possible revisions
to the pediatric RLS diagnostic criteria and pediatric criteria for a
related condition, periodic limb movement disorder (PLMD). In
addition, the Sleep-Wake Work Group of the Diagnostic and Statis-
tical Manual Mental Disorders (DSM) Task Force requested consider-
ation that the pediatric RLS criteria be integrated with the adult
RLS criteria, for inclusion of pediatric RLS in the fifth edition of
the DSM (DSM-5)[18].

Our report summarizes the rationale and recommendations of
the pediatric RLS committee. The IRLSSG has approved and en-
dorsed these updates.
2. Methods

A panel of seven pediatric RLS experts was approved in spring
2010 by the IRLSSG Executive Committee to provide recommenda-
tions on revision of the pediatric RLS diagnostic criteria. The com-
mittee, composed of the authors of this paper, began
correspondence in spring 2010 to identify key issues related to po-
tential revisions. Fifteen consensus questions were agreed on; thir-
teen were discussed at a face-to-face meeting in June 2010 and two
were discussed later. The questions were as follows, with re-
sponses elaborated in the next section: (1) Should the definite 1
RLS definition (Supplementary Table 1) require both urge and dis-
comfort? (2) Should the statement, ‘‘in the child’s own words’’ be
retained for definite RLS? (3) Should the lower age limit for definite
RLS be left open or be specified? (4) Is criterion 5 (differential diag-
nosis) in the new IRLSSG adult criteria (Table 1) adequate for chil-
dren? (5) Is the specifier for Clinical Significance in the new IRLSSG
adult criteria adequate for children? (6) Does the specifier for Clin-
ical Course in the new IRLSSG adult criteria apply to children? (7)
Should the definite 2 RLS category be eliminated? (8) Do the sup-
porting features in the IRLSSG adult criteria apply to children? (9)
Should probable 1 RLS (not worse at night) be retained for children,
perhaps without the supportive criteria needed? (10) Should prob-
able 2 RLS (description of RLS symptoms by someone other than
the child) be retained for children, perhaps as possible RLS? (11)
Should the pediatric RLS diagnostic criteria be merged with the
Table 1
International Restless Legs Syndrome Study Group consensus diagnostic criteria for restle

Restless legs syndrome (RLS), a neurological sensorimotor disorder often profoundly d
following features:
(1) An urge to move the legs usually but not always accompanied by or felt to b
(2) The urge to move the legs and any accompanying unpleasant sensations beg
(3) The urge to move the legs and any accompanying unpleasant sensations are pa

long as the activity continuesc

(4) The urge to move the legs and any accompanying unpleasant sensations during
dayd

(5) The occurrence of the above features are not solely accounted for as sympto
stasis, leg edema, arthritis, leg cramps, positional discomfort, habitual foot ta

Specifier for clinical significance of RLS
The symptoms of RLS cause significant distress or impairment in social, occupatio
energy/vitality, daily activities, behavior, cognition, or mood

Specifiers for clinical course of RLSf

(A) Chronic-persistent RLS: symptoms when not treated would occur on average
(B) Intermittent RLS: symptoms when not treated would occur on average <2/w

a Sometimes the urge to move the legs is present without the uncomfortable sensation
legs.

b For children, the description of these symptoms should be in the child’s own words
c When symptoms are very severe, relief by activity may not be noticeable but must
d When symptoms are very severe, the worsening in the evening or night may not be
e These conditions, often referred to as ‘‘RLS mimics,’’ have been commonly confused w

come close to meeting criteria 1–4 above. The list here gives some examples that have b
However, RLS may also occur with any of these conditions, requiring a clear delineation

f The clinical course criteria do not apply for pediatric cases or for some special cases o
be high but limited to the duration of the provocative condition.
adult RLS diagnostic criteria? (12) Should PLMD be retained as a
pediatric diagnostic entity and what is its relationship to pediatric
RLS? (13) How should clinical sleep disturbance be defined in the
PLMD definition? Subsequently, two additional questions were
discussed and agreed on: (14) What conditions commonly are
comorbid with pediatric RLS and what is their relationship to
RLS? (15) Are these criteria intended for both clinical and research
applications?

To help integrate the medical literature into the recommenda-
tions, the committee conducted a formal literature search. Using
the PubMed database, first in May 2010 and updated in March
2011, the search term restless legs AND children identified a total
of 190 articles. Abstracts from these articles were reviewed to
determine if the articles included information on children or ado-
lescents and if they contained original data and any consensus
statements on pediatric diagnosis. To be inclusive, no minimum
number of subjects was applied, but review articles, per se, were
not retained, unless diagnostic criteria consensus or discussion
was included. Based on the literature search and pearling (check-
ing of reference sections for any articles otherwise missed), 71 pa-
pers were selected for full review. Articles were divided among the
seven committee members, with data pertinent to pediatric RLS
diagnosis extracted and recorded on specific literature review
forms. This information was then integrated into the subsequent
recommendations.

After approval of the written report by all seven committee
members, the recommendations were forwarded to the IRLSSG
executive committee for review and approval and then to the
IRLSSG membership for comment.
3. Revised diagnostic criteria for pediatric RLS

3.1. Integration with the essential RLS criteria for adults

The same diagnostic criteria for adults and children are desir-
able to promote accuracy, consistency, and fluency of application.
In addition, it is unlikely that the basic underlying pathophysiology
of RLS is different at different ages. However, there was concern at
the National Institutes of Health workshop in 2002 that children
ss legs syndrome.

isturbing sleep, is diagnosed by ascertaining a syndrome that consists of all of the

e caused by uncomfortable and unpleasant sensations in the legsa,b

in or worsen during periods of rest or inactivity such as lying down or sitting
rtially or totally relieved by movement, such as walking or stretching, at least as

rest or inactivity only occur or are worse in the evening or night than during the

ms primary to another medical or a behavioral condition (e.g., myalgia, venous
pping).e

nal, educational, or other important areas of functioning by the impact on sleep,

at least twice weekly for the past year
eek for the past year, with at least five lifetime events

s and sometimes the arms or other parts of the body are involved in addition to the

.
have been previously present.
noticeable but must have been previously present.

ith RLS, particularly in surveys because they produce symptoms that meet or at least
een noted as particularly significant in epidemiologic studies and clinical practice.
of the RLS feelings from the other sensations.

f provoked RLS such as pregnancy or drug-induced RLS, in which the frequency may
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might not understand the term urge. Furthermore, both urge and
discomfort were required for diagnosis, to err toward under rather
than over diagnosis, unless other supportive criteria were present
(Supplementary Table 1). Subsequent research has shown that, in
fact, children typically do not use the word urge to describe RLS
sensations but use more age-appropriate terms such as need to
move, want to move, and got to kick [19]. Thus the concept of urge
to move is present but expressed in developmentally appropriate
terms. Additionally, research has shown that most children report
both the urge and discomfort components when given the oppor-
tunity and the correct prompts [19]. Furthermore, although the
supportive criteria of a family history of RLS and periodic limb
movements in sleep (PLMS) >5 per hour clearly are predictive of
pediatric RLS, biologic family history or polysomnography may
not be available for individual children, limiting the uniform appli-
cability of these criteria [3,4,20].

The pediatric RLS committee found broad consensus that adult
and pediatric diagnostic criteria should be combined, with pediat-
ric-specific terms and prompts considered by the diagnostician
when the criteria are applied in clinical and research settings. This
consensus also eliminated the use of two different pathways for
definitive RLS diagnosis in children, definite 1 and definite 2 RLS.
Updated integrated RLS diagnostic criteria (2012) are listed in
Table 1. Footnotes help clarify some of the items and Table 2 lists
‘‘Special considerations for the diagnosis of pediatric RLS,’’ which
are further explained below.

3.2. Application of integrated diagnostic criteria

The descriptions of the RLS sensations described in the adult’s
own words are implied but not stated in the application of RLS cri-
teria for adults. Proxy report of core sensory symptoms would not
be considered appropriate in adult RLS or in other sensory condi-
tions in children, such as pediatric migraine headaches. Thus
description of the RLS sensations in the child’s own words was
agreed on as essential by the committee. However, pediatric spe-
cific terms and prompts should be primarily considered during
the diagnostic interview, rather than adult language. Simple
straightforward pediatric prompts should be used, such as ‘‘Do
your legs bother you?’’ and ‘‘Do your legs bother you at night?’’
Further details regarding the pediatric diagnostic interview are dis-
cussed in a recent review article [1].

Based on recent research and consensus, the child’s language
and cognitive development should determine the applicability of
the RLS diagnostic criteria, rather than age [19]. However, because
the diagnostic criteria require (1) the verbal description of RLS sen-
sations by the child (urge, discomfort), (2) the relationship to rest
or inactivity (lying down, sitting), (3) relief with movement, (4)
time of day or night of the occurrence (only or worse evening/
Table 2
Special considerations for the diagnosis of pediatric restless legs syndrome.

� The child must describe the RLS symptoms in his or her own words
� The diagnostician should be aware of the typical words children and ado-

lescents use to describe RLS
� Language and cognitive development determine the applicability of the

RLS diagnostic criteria, rather than age
� It is not known if the adult specifiers for clinical course apply to pediatric

RLS
� As in adults, a significant impact on sleep, mood, cognition, and function

is found. However, impairment is manifest more often in behavioral and
educational domains
� Simplified and updated research criteria for probable and possible pediat-

ric RLS are available (Table 5)
� Periodic limb movement disorder may precede the diagnosis of RLS in

some cases

Abbreviation: RLS, restless legs syndrome.
night), and (5) the differentiation from symptoms of other condi-
tions, it is unlikely that most children less than 6 years of age will
have the skills for accurate description of these aspects.

Due to periods of prolonged sitting during the day in class, the
interaction of being worse with rest (criterion 2) and worse in the
evening/night (criterion 4) may be difficult to sort out. Please see
the Research criteria for probable and possible RLS section for further
discussion.

The differentiation of RLS from other conditions or mimics is an
important facet of the diagnostic process that has been emphasized
in recent literature [21–23], including in two pediatric studies that
found mimics in 11.8% and 27% of children who initially appeared
to meet RLS diagnostic criteria [3,4]. Careful consideration of RLS
mimics will substantially reduce the chance of misdiagnosis or
overdiagnosis. In the updated criteria, this aspect has been formal-
ized as a fifth essential element for RLS diagnosis (Table 1). To help
with differential diagnosis in pediatric cases, the committee dis-
cussed possible pediatric RLS mimics; important mimics are enu-
merated in Table 3.

Four important points are relevant to the differential diagnosis of
pediatric RLS: (1) Although some mimics meet criteria 1–4 for RLS,
many do not. For example, sore leg muscles typically are worse with
movement, not better. (2) Although pain is not an unusual descrip-
tor for RLS with approximately 45% of children using the terms pain
and hurts or hurting, all children in a recent study used other descrip-
tors for RLS—at least two descriptors and a mean of three or more in
the three age categories [19]. Thus while pain is a common element
of RLS and RLS mimics, other descriptors are used for RLS. In partic-
ular, the urge to move the legs (e.g., ‘‘got to move,’’ ‘‘have to move’’)
is uncommonly a description for the mimics. (3) Growing pains are a
common benign condition in childhood characterized by intermit-
tent bilateral leg pain that occurs in the late afternoon or evening
[24]. Pediatric RLS may be misdiagnosed as growing pains if ade-
quate history is not obtained including the presence or absence of
a need to move, which worsens with rest and is relieved with activ-
ity (RLS criteria 1–3) [2,25,26]. (4) There are some mimics that also
may occur in an individual with RLS (e.g., sore leg muscles, derma-
titis) requiring a clear delineation of the RLS feelings from the other
sensations during the diagnostic interview [1].

3.3. Comorbidity

Co-occurrence of RLS with other medical conditions has clearly
identified three exacerbating factors in adults, iron deficiency, preg-
nancy, and chronic renal failure [27–29]. Current evidence supports
relative iron deficiency and renal failure as potential aggravating fac-
tors for pediatric RLS [30–34]. Comorbidity of RLS with attention-
deficit/hyperactivity disorder, depressive symptoms, and anxiety
more often has been found in adults and children with RLS than in
comparison populations [1,35]. Approximately one-quarter of indi-
viduals with RLS have attentional problems and conversely, 13–
35% with attention-deficit/hyperactivity disorder meet criteria for
RLS [2,4,36–40]. However, the basis for these relationships is not
known, though a common underlying dopamine/iron pathophysiol-
ogy has been postulated [7,41]. In addition, parasomnias may be
more common in children with RLS, possibly triggered by PLMS
and sleep deprivation [3,4,20,42].

Associations between RLS and cardiovascular disease have been
found in adult population-based studies [43,44]. The heart rate and
blood pressure surges associated with PLMS may mediate this rela-
tionship and have been demonstrated with pediatric PLMS [45,46].

3.4. Clinical course

The pediatric RLS committee agreed that there was insufficient
pediatric information to accept the adult Specifiers for Clinical



Table 3
Differential diagnosis of pediatric restless legs syndrome.

Common mimics

� Positional discomfort
� Sore leg muscles
� Ligament sprain/tendon strain
� Positional ischemia (numbness)
� Dermatitis
� Bruises
� Growing pains

Less common mimics
� Leg cramps
� Arthritis
� Other orthopedic disorders
� Peripheral neuropathy
� Radiculopathy
� Myelopathy
� Myopathy
� Fibromyalgia
� Complex regional pain syndrome
� Drug-induced akathisia
� Sickle cell disease
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Course of RLS (Table 1) as applicable for children and adolescents.
Clearly a chronic persistent course for pediatric RLS has been de-
scribed, but it is not certain that at least twice weekly can be con-
sidered the best determinant of chronicity in pediatric cases,
particularly because the motor components (e.g., PLMS) may pre-
dominate in some children [20,47,48].
3.5. Clinical significance

The pediatric RLS committee agreed that the specifier for Clini-
cal Significance of RLS was appropriate for children and adoles-
cents, based on the current literature and clinical experience. As
in adults, a significant impact on sleep, mood, cognition, and func-
tion was found [2–4,49]. In particular, sleep disturbance was a
common and distressing aspect of pediatric RLS [2–4,49]. However,
functional consequences of RLS in children more often manifest in
behavioral and educational domains than in adults [49]. In addi-
tion, the category of other important areas of functioning for chil-
dren includes the home environment. The specifier for clinical
significance is particularly important as it provides clear delinea-
tion of RLS severe enough to impact function, a key issue when
treatment decisions are considered. However, there is a spectrum
of disease from latent or subclinical to severe. In addition, RLS is
more like migraine headache than anxiety, as the core symptoms
of RLS are not universally experienced but are limited to a subset
of the population, with genetic and environmental factors influenc-
ing severity of symptoms [1]. As such, latent or mild cases are
important to identify for genetic and epidemiologic research and
for determination of the risk for developing clinically significant
disease, which can occur with iron deficiency [27,50,51] or during
or subsequent to pregnancy [52,53].
Table 4
Clinical features supporting the diagnosis of pediatric restless legs syndrome.

The following features, though not essential for diagnosis, are closely
associated with pediatric RLS and should be noted when present:
(1) PLMS >5 per hour
(2) Family history of RLS among first-degree relatives
(3) Family history of PLMS >5 per hour
(4) Family history of PLMD among first-degree relatives

Abbreviations: RLS, restless legs syndrome; PLMS, periodic limb movements during
sleep; PLMS, periodic limb movement disorder.
3.6. Supportive and associated features

Clinical features supporting the diagnosis of RLS for adults are
as follows: (1) presence of PLMS or periodic limb movements dur-
ing wakefulness at rates greater than expected for age, (2) reduc-
tion in symptoms at least initially with dopaminergic treatment,
and (3) family history of RLS among first-degree relatives [16].
Although not essential for diagnosis, these are closely associated
with RLS and should be noted when present. Features supporting
the diagnosis of pediatric RLS are listed in Table 4.

The pediatric RLS committee agreed that PLMS and a family his-
tory of RLS among first-degree relatives are supportive of pediatric
RLS. PLMS >5 per hour have been found in 63–74% of children with
RLS (normal, <5 per hour for children [54–56]), based on single-
night sampling [20,57,58]. It is important to recognize that PLMS
significantly vary from night to night [59,60]. With sampling over
five nights, 91% of adults with RLS have been found to have PLMS
of >5 per hour compared to 70–80% using single-night sampling
[61,62]. Early-onset RLS is highly familial, with recent adult studies
showing high familial rates of 65.8% and 77% in early-onset cases
[48,63], as well as in younger age of onset in familial cases
[63,64]. A large pediatric population-based study found a positive
parental history of RLS (at least one biological parent) in 71% of
children ages 8–11 years and 80% of adolescents ages 12–17 years,
with both parents affected in 16% of cases [2]. Other pediatric stud-
ies found rates of 15–87% based on widely varying methods of
parental RLS ascertainment [3,4,20,39,58]. These parental RLS rates
are in sharp contrast to adult population-based rates of 5–10% [10].
The presence of one or both of these two supportive features is
considered to increase the diagnostic certainty of RLS for an indi-
vidual child. This finding is particularly relevant for PLMS >5 per
hour, as PLMS are an objective marker of RLS [65].

Regarding other supportive features, the committee found that
there were insufficient data on periodic limb movements during
wakefulness [56], and there was concern that supportive feature
two might unintentionally imply a clinical trial of dopaminergic
therapy when there is not a clear-cut diagnosis of RLS [66]. How-
ever, a family history of PLMS of >5 per hour or a family history
of PLMD among first-degree relatives should be considered sup-
portive of pediatric RLS based on genetic research [67]. There
was discussion to determine if a low ferritin level, which is demon-
strated by evidence to be an aggravating factor for RLS, should be
considered supportive of RLS. Serum ferritin has been found to
be lower in adults and children with RLS than in control subjects
[1], with oral iron therapy suggested for serum ferritin of
<50 mcg/L (reference range, 15–200 mcg/L) [1,68,69]. However,
because many children in the general population have serum ferri-
tin in this range [70], it is unlikely that ferritin could be a notable
differentiating feature for pediatric RLS.

Sleep disturbance is a commonly associated feature of pediatric
RLS in both population- and clinic-based studies. It often is the pri-
mary clinical complaint, is more common with more severe RLS,
and is present in over 85% of pediatric patients with RLS
[2,20,47,57,58].

3.7. Application in clinical vs research settings

These diagnostic criteria are intended for both clinical and re-
search settings. However, additional work is recommended to opti-
mize the criteria in specific situations. Development of a structured
interview would help to insure consistent application in research
studies. For epidemiologic and large scale clinical studies a simpli-
fied but sufficiently sensitive and specific set of diagnostic ques-
tions would be useful. For genetic studies, milder subclinical
cases in which clinical significance criteria are not required should
be considered part of the RLS spectrum. In addition, assessment for



Table 5
Research diagnostic criteria for probable and possible pediatric restless legs
syndrome.

Probable RLS
The child meets all five essential criteria for RLS, except criterion 4
(occurrence only or worsening in the evening or night)

Possible RLS
The child is observed to have behavior manifestations of lower extremity
discomfort when sitting or lying, accompanied by motor movement of
the affected limbs. The discomfort is characterized by RLS criteria 2–5
(is worse during rest and inactivity, relieved by movement, worse in
the evening or night, and is not solely accounted for as primary to another
medical or a behavioral condition)

Abbreviation: RLS, restless legs syndrome.

Table 6
Criteria for the diagnosis of pediatric periodic limb movements during sleep.

(1) Polysomnography shows repetitive stereotyped limb movements
that are:
(a) 0.5–10 s in duration,
(b) minimum amplitude of 8 lV above resting EMG,
(c) in a sequence of four or more movements,
(d) separated by an interval of more than 5 s (from limb movement

onset to limb movement onset) and less than 90 s (intermove-
ment intervals often are short and variable in children)

(2) The PLMS index exceeds 5/h in pediatric cases
(3) The PLMS cause clinically significant sleep disturbance or impairment

in mental, physical, social, occupational, educational, behavioral, or
other important areas of functioning

(4) The PLMS are not better explained by another current sleep disorder,
medical or neurologic disorder, mental disorder, medication use, or
substance use disorder (e.g., exclude from PLMS counts the move-
ments at the termination of cyclically occurring apneas)

Abbreviations: s, seconds; EMG, electromyogram; PLMS, periodic limb movements
during sleep.
Table modified from Allen et al. [16].

D.L. Picchietti et al. / Sleep Medicine 14 (2013) 1253–1259 1257
PLMS is likely to enhance genetic research work [67,71]. Impor-
tantly accurate translation of the pediatric diagnostic criteria to
other languages besides English is recommended for both clinical
and research applications.

3.8. Research criteria for probable and possible RLS

Daytime leg sensations are reported by two-thirds of children
and adolescents, possibly related to prolonged periods of sitting
in class [19]. Because of this, it is important to contrast an equal
duration of sitting or lying down in the day to the evening and
night when applying diagnostic criterion 4 (worse evening/night).
However, even when considering equal duration of sitting or lying
down, a significant subset of children do not report worsening at
evening and night, yet they meet all other diagnostic criteria and
have supportive features for RLS including a positive family history
[2,20,47]. For this reason the pediatric RLS committee recom-
mended probable RLS to be retained as a definition for further re-
search. However, the essential feature of a positive family history
of RLS was eliminated, as a biologic family history is not available
for some children (Table 5 and Supplementary Table 1).

A research diagnosis based on behavioral observations rather
than direct report by the child or adolescent was changed from
probable 2 RLS to possible RLS (Table 5). The behavioral observa-
tions must meet RLS criteria 2–5. We found only one publication
on this behavioral observation approach to pediatric RLS diagnosis,
which concluded that it was useful and needed [58]. The commit-
tee agreed that further exploration of this issue is warranted, but
also that more work is needed to assign probable or definite RLS
status to this approach. Accurate diagnosis by behavioral observa-
tion could be particularly helpful for children younger than 6 years
of age. In addition, children with neurodevelopmental disabilities
that involve language or cognitive impairments could potentially
benefit from this approach. A positive family history of RLS was
eliminated as an essential feature, as was recommended for the
new version of probable RLS.

The specifier for clinical significance applies to both probable
and possible RLS. In pediatric RLS research studies, it is important
to specify definite, probable, and possible RLS whenever possible.
3.9. Pediatric PLMD

Considering the latest genetic research, which indicates that
PLMS characterize a common endophenotype for RLS [71], the doc-
umentation of PLMD evolving to RLS in children over time [47] and
new literature on pediatric PLMS and PLMD [20,72–74], the com-
mittee agreed that PLMD should be retained as a diagnostic entity
related to RLS, particularly for children. Criterion 1 defines the
polysomnographic features of PLMS (Table 6). For children the
intermovement intervals may be short and variable in contrast to
the typical 15–40 s intervals in adults [56,75,76]. Criterion 3 has
been expanded, linking disturbed sleep or daytime symptoms to
the PLMS rather than some other cause. Sleep disturbance in crite-
rion 3 is defined as difficulty with sleep initiation, sleep mainte-
nance, or unrefreshing sleep. It is important to note that RLS
supersedes a diagnosis of PLMD. Thus a child can have RLS with
PLMS, but he or she cannot have RLS and PLMD [77]. In addition,
children with PLMS >5 per hour and hypersomnia should be eval-
uated for narcolepsy, as PLMS are commonly found in narcolepsy
and moderate to severe daytime sleepiness is uncommon in chil-
dren with PLMD [20,47].
4. Conclusions

These revised, simplified, and integrated diagnostic criteria for
pediatric RLS have been developed to replace the previous criteria
and are intended to improve clinical practice and to promote pedi-
atric RLS research.
4.1. Directions for future research

Important areas for future research include diagnosis in young
children aged <6 years, diagnosis in children with neurodevelop-
mental disabilities, circadian issues related to RLS expression in
children, the longitudinal course of RLS in children, comorbidity
of RLS with psychiatric conditions, and further work on the rela-
tionship of PLMS to pediatric RLS. In addition, further research is
recommended on the typical periodicity of PLMS in children [76],
normative PLMS data for children ages <2 years, and techniques
other than polysomnography to accurately measure PLMS [78].
Although a pediatric rating scale has been developed, validation
is needed for clinical and research applications [49].
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