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Many people have a habit of moving their legs and 
believe that this behavior is due to the restless legs syn-
drome (RLS), a highly prevalent neurological condition 
that greatly impairs the quality of life of affected individu-
als. This  behavioral pattern, characterized by the habit of 

ABSTRACT 
Many people have a habit of moving their legs and believe that this behavior is due to the restless legs syndrome (RLS), a highly prevalent 
neurological condition that greatly impairs the quality of life of affected individuals. This behavioral pattern, characterized by the habit of 
moving one’s legs and feet, may be an important confounding factor in the diagnosis of RLS. Objective:  To describe the main movements 
associated with this benign behavioral state to characterize a possible clinical condition that can contribute to the differential diagnosis 
of RLS. Methods:  Experienced sleep specialists, who primarily see RLS patients listed the most frequent movements people without RLS 
report while describing their suspected RLS. We first compiled a list of the lower-limb movements described by the specialists. Then, one of 
the authors (KC) carried out all movements of the list on camera to obtain a video footage. This footage was sent to one of the authors, EPC, 
who, alongside a group of students, drew graphic representations (cartoons) of the recorded movements. Results:  The panel of sleep experts 
described 13 leg movements commonly reported by their patients. The experts reported 11 simple movements and two combined movements. 
Conclusion: In this study we developed an instrument that allows us to oppose and distinguish a pathological condition (RLS) from a behavioral 
phenomenon. This state of behavioral leg fidgeting needs to be better characterized and may eventually be recognized as a clinical entity per se. 
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RESUMO 
Muitas pessoas têm o hábito de movimentar as pernas e acreditam que esse comportamento decorre da Síndrome das Pernas Inquietas 
(SPI), uma condição neurológica altamente prevalente com grande impacto na qualidade de vida dos indivíduos acometidos. Esse padrão 
de comportamento, caracterizado pelo costume de mover as pernas e os pés, pode ser um importante fator confundidor no diagnóstico da 
SPI. Objetivo:  Descrever os principais movimentos associados a esse estado comportamental benigno, com a finalidade de caracterizar uma 
eventual condição clínica que possa contribuir para o diagnóstico diferencial da SPI. Métodos:  Especialistas em distúrbios do sono, que atendem 
principalmente pacientes com SPI, listaram os movimentos que as pessoas sem SPI reportam com maior frequência enquanto descrevem a sua 
suspeita de síndrome. Elaboramos uma lista de movimentos dos membros inferiores descritos pelos especialistas e um dos autores (KC) realizou 
esses movimentos para que fossem gravados em vídeo. Essa filmagem foi enviada ao autor EPC, que, em conjunto com um grupo de alunos, 
realizou a representação gráfica (cartoon) dos movimentos gravados. Resultados:  Os especialistas reportaram 13 movimentos de pernas, 
sendo 11 movimentos simples e dois movimentos combinados. Conclusão:  Neste estudo, elaboramos um instrumento que permite opor, com a 
finalidade de diferenciá-las, uma condição patológica (SPI) de um fenômeno comportamental. Esse estado de inquietude comportamental das 
pernas necessita ser mais bem caracterizado, podendo eventualmente vir a ser reconhecido como uma entidade clínica per se. 
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moving one’s legs and feet, may be an important confound-
ing factor in the diagnosis of RLS1.

Unlike the everyday habit of leg fidgeting, the main charac-
teristic of the Restless Legs Syndrome/Willis-Ekbom disease 
(RLS/WED) is an irresistible urge to move the legs, usually 
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associated with an unpleasant sensation that occurs dur-
ing rest, especially in the evening and night, which improves 
with movement and cannot be explained by other clinical or 
behavioral conditions1,2.

As movement is a core clinical feature of RLS, there may 
be some difficulty in distinguishing the disease from the non-
pathological habit of leg fidgeting in various everyday situa-
tions3. In addition, the presence of the word “restless” in the 
name of the disease may suggest that repetitive movements 
are enough to characterize it, even though restlessness alone 
is not enough to define RLS/WED4. Diagnostic criteria have 
been updated over the years, and the expression “motor rest-
lessness”, for example, has been replaced by an “urge to move”, 
demonstrating the concern of the IRLSSG to specify the rea-
son why affected individuals perform these movements2,5.

In RLS/WED, leg movement is an important, impera-
tive factor without which the individual cannot relieve the 
uncomfortable symptoms they experience. In the non-path-
ological behavior pattern, legs movement merely represents 
a habit; it does not serve the purpose of reducing or abolish-
ing any discomfort or symptom felt in the legs6. On the other 
hand, individuals often move their legs without being fully 
aware of the movement or of the reason behind it, although 
it “feels good”.

Some movement patterns have been more clearly 
described in the differential diagnosis of RLS3,7, including, for 
example, hypotensive akathisia, painful legs and moving toes, 
and neuroleptic-related akathisia8. However, to date, no stud-
ies have described and clearly characterized the movements 
associated with the benign behavioral state of leg fidgeting, 
which is often confused with RLS, not only by physicians but 
also by the general population, contributing to diagnostic 
errors and stigmatization of RLS patients, respectively.

The purpose of this study is to describe the main move-
ments associated with this benign behavioral state to charac-
terize a possible clinical condition that can contribute to the 
differential diagnosis of RLS.

METHODS

Experienced sleep specialists, who primarily see RLS 
patients, listed the most frequent movements that people 
without RLS report while describing their suspected RLS. 
In view of the difficulty of describing some movements, one 
of the authors (KC) asked the participating experts to imi-
tate the movements reported by patients. We attempted to 
classify those reported movements according to the moving 
joint, side, and posture of the legs.

This study was carried out jointly with students of the 
Design program of Universidade de São Paulo, School of 
Architecture and Urban Planning (FAU-USP) and was 
approved by the Research Ethics Committee of Universidade 
Federal de São Paulo (UNIFESP).

Cartoons
We first compiled a list of the lower-limb movements 

described by the specialists. Then, one of the authors (KC) car-
ried out all movements of the list on camera to obtain a video 
footage. This footage was sent to one of the authors (EPC), who, 
alongside a group of students from USP Design program, drew 
graphic representations (cartoons) of the recorded movements. 
These cartoon representations should be simple and easy to 
recognize, to ensure applicability in future population-based 
studies. We used this criterion to select the best set of cartoons.

Selection of cartoons
Two authors (GFP and KC) analyzed the proposed car-

toons and chose the set that best met the afore mentioned 
criteria of simplicity and ease of recognition.

Classification of movements
We classified movements as “simple” when they involved 

only one joint, whether unilaterally or bilaterally. Conversely, 
we classified those movements in which two or more joints 
were actively involved as “combined”.

Movement recognition test
The selected set of cartoons (Figures 1 and 2) was pre-

sented to five neurologists who were participating in a Sleep 

Figure 1. Representation of legs movements.
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Medicine fellowship program. The fellows were then asked to 
reproduce the illustrated movements. These physicians had 
not participated in any previous stage of the study.

RESULTS

The panel of sleep experts described 13 leg movements 
commonly reported by their patients, listed below according to 
the lower limb joints involved. The experts reported 11 simple 
movements (Table 1) and 2 combined movements (Table 2).

Selection of cartoons
We received 19 sets of cartoons and selected only one 

set, which represented the movements clearly and was easily 
interpreted. Even so, Movements 2, 3, and 4 were somewhat 
difficult to recognize (supplementary data).

In Movement 2, the cartoon gave the impression of 
four feet, as the legs were drawn very close to each other 
and the shading confused the actual movement, suggest-
ing there were two feet moving up and two, moving down. 
In Movement 3, the left heel was not visible in the cartoon 
and the arrows were not aligned with the corresponding feet 
to indicate movement. In Movement 4, the shading of the car-
toon was deemed confusing, making the interpretation of the 

Table 1. Simple movements.

Movement Description Figure

1 Tapping toes on the floor, 
both feet concomitantly 1

2 Tapping toes on the floor, 
both feet alternately 1

3 Tapping heels on the floor, 
both feet concomitantly 1

4 Tapping heels on the floor, 
both feet alternately 1

5 Abducting and adducting the thighs 1

7

Legs crossed, limb resting on the 
contralateral thigh, heel of supporting 

limb fixed and in contact with the 
ground, forefoot moving up and down

2

8

Legs crossed, limb resting on 
the contralateral thigh, forefoot 

of supporting limb fixed and 
in contact with the ground, 
heel moving up and down

2

9

Legs crossed, popliteal region 
over the thigh of the supporting 

limb, flexing/extending the 
knee of the overlying leg

2

11 Concomitant, bilateral knee 
extension and semiflexion 2

12A

Legs crossed, popliteal region 
over the thigh of the supporting 

limb, foot of the overlying 
leg moving up and down

2

12B
Legs crossed, popliteal region over 

the thigh of the supporting limb, foot 
of the overlying leg moving laterally

2

Movement Description Figure

6 Internal rotation of the hip + 
adduction and abduction of the thigh 1

10

Legs crossed, popliteal region 
over the thigh of the supporting 

limb, flexing/extending the 
knee of the overlying leg + 
ankle moving up and down

2

Table 2. Combined movements.

left lower limb position difficult. These issues were addressed, 
and a definitive set of figures was developed (Figures 1 and 2).

All sleep medicine fellows who participated in the move-
ment recognition stage had no difficulty reproducing any of 
the movements correctly.

DISCUSSION

The main result of this study was the creation of an 
adequate visual representation of the movements most 

Figure 2. Representation of legs movements.
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commonly reported by individuals who experience habitual 
leg fidgeting.

The movements were easily identified even in version one 
of the set of cartoons; only movements 2, 3, and 4 required 
clarification, and, in the final version, were very clear and easy 
to recognize.

This study is an important step toward the creation of an 
instrument designed to differentiate patterns of movement 
associated with the benign habit of leg fidgeting from those 
of RLS/WED, a pathological condition with clinical conse-
quences and impact on quality of life9-10.

These cartoons may be part of future population-based 
studies aimed at identifying and increasing awareness 
of a phenomenon that is often mistaken for RLS/WED. 
Patients with RLS are stigmatized because, from the point 
of view of the general population, a medical diagnosis of 
RLS represents only the habit of moving one’s legs, which 
we have termed as leg fidgeting - something that is far from 

representing a problem1,9. Friends and family often do not 
understand why patients with RLS need to take medica-
tions, as they presume they also have “restless legs” and 
cope well with it. People with this habit cannot see RLS as 
a real health condition, since they confuse the disease with 
benign leg fidgeting.

 One weakness of this study is that our option for simplic-
ity and lightness of the drawings could bring some difficulty 
of representation. The number of medical specialists inter-
viewed was small, and no specialists from large cities were 
interviewed. An advantage of the present study was the use of 
simple lines and the aid of direction signals outside the draw-
ing, making the drawings simpler and less numerous.

In summary, in this study we developed an instrument 
that allows us to oppose and distinguish a pathological con-
dition (RLS) from a behavioral phenomenon3-7. This state of 
behavioral leg fidgeting needs to be better characterized and 
may eventually be recognized as a clinical entity per se.
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