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Abstract

Restless Legs Syndrome (RLS), which may be a missed diagnosis in children, is seen at an important
frequency. The aim of this study was to investigate the clinical characteristics of patients with RLS and
to show the effect of RLS on school success. Forty-three patients with RLS and 43 healthy volunteers
were included to the study. Blood samples were taken to measure ferritin. The averages of school
exam scores were recorded. The patient group was classified as mild, moderate, severe, and very
severe according to the RLS rating scale. The daytime sleepiness was measured by the Epworth
Sleepiness Scale (ESS). The"Turgay DSM-IV-Based Child and Adolescent Disruptive Behavioral
Disorders Screening and Rating Scale (T-DSM-IV-S)" was completed by parents, and patients'
inattention, and hyperactivity-impulsivity scores were compared with the control group. According to
the RLS rating scale scores 25.6% (n:11) were evaluated as mild, 60.5% (n:26) were moderate and
14% (n:6) were severe. The mean ferritin level was significantly lower in the patient group. The mean
score of inattention and hyperactivity-impulsivity in the patient group to be significantly higher than
the control. The mathematics and science course mean grades were significantly lower in the patient
group than the controls (66.7+17.7 vs 74.2+11.7). ESS scores were found to be significantly higher in
the patient group. In this study, RLS has been found associated with ADHD and iron deficiency, similar
to previous studies. There are not many studies on the effects of RLS in children on daily life and this
study has objectively shown that RLS reduces patients' school achievement.
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Introduction

Restless Legs Syndrome (RLS) is a sensory-motor
disorder that causes a need of movement in the limbs.
It is classified as sleep related movement disorder."?
Typically, symptomsget worse during rest especially in
the evening, and are relieved with movement.?3 RLS can
be seen as primary, or secondary to chronic renal failure,
iron deficiency anemia, and pregnancy. Primary RLS is
seen at younger ages and often has a familial history.®

Genetic factors, dopaminergic dysfunction of the central
nervous system (CNS), and
iron deficiency in brain tissues
are shown among the causes
of RLS.2#Iron deficiency is the
most common cause of RLS.3
Iron acts as a cofactor for
tyrosine hydroxylase, a rate-
limiting enzyme in dopamine
synthesis. Iron dysregulation
may cause dopamine
abnormalities in RLS.' 1t is
known that iron treatment
improves symptoms when
serum ferritin is below 50 ng/
mL.®

negatively.

*Restless Legs Syndrome (RLS)
sensory-motor disorder that causes a need
of movement in the limbs and classified as
sleep related movement disorder.

«It affects patients' sleep quality,
activities, emotional states, and energy

Patients

initiatingand maintaining sleep. This causes

impaired concentration, depression, anxiety,
sleepiness, and poor work performance
leading to sleep disorders.

Material and Method

This study was performed at Erciyes University’s Faculty
of Medicine after Erciyes University Clinical Research
Ethics Committee approval. All procedures were carried
out in accordance with the ethical rules and the principles
of the Declaration of Helsinki.

There was an earlier study conducted in Kayseri
provincial central to determine the prevalence of RLS
in 13-16-years old adolescents. Fourty three voluntary
patients who had been diagnosed with RLS by survey
and telephone interview,
from the previous study
were included in the present
study.” Fourty three healthy
volunteers of similar age and
sex were identified as the
control group.

Detailed physical
examinations of the patients
and control groups were
performed. Blood samples
were taken from both groups
to measure complete blood
count, liver and kidney

is a

daily

have difficulty

Muscle disorders, muscle

cramps, positional disturbances, vascular diseases,
peripheral nerve diseases, jointdisorders, attention deficit
hyperactivity disorder (ADHD), periodic leg movement
disorder (PLMD), Fabry’s disease and growth pains are
included in the differential diagnosis."®” Coexistence
with iron deficiency, ADHD, or chronic renal failure are
more frequent.? Iron deficiency and CNS dopaminergic
dysfunction plays a role in the pathophysiology of ADHD
such as RLS.® Fabry's disease is a X-linked recessive
disorder characterized by a deficiency in the activity of
a -Galactosidase A. Symptoms are defined as burning,
tingling and disturbing pain in hands and feet. It usually
starts in the first decade and decreases with age. Fabry
disease is very rare, but symptoms can be confused with
RLS and patients may be misdiagnosed.” Restless Legs
Syndrome is rated as mild, moderate, severe, and very
severe, according to the RLS rating scale developed
by the International Restless Legs Syndrome Working
Group (IRLSSG). This scale, which is used to determine
the severity of the disease and the need for treatment,
assesses how much the symptoms affect quality of life
and the frequency of symptoms.®

Restless Legs Syndrome may get worse if not treated. It
affects patients' sleep quality, daily activities, emotional
states, and energy negatively. Patients have difficulty
initiatingand maintaining sleep.This causes impaired
concentration, depression, anxiety, sleepiness, and poor
work performance leading to sleep disorders. All of these
have been shown to reduce the quality of life of patients. '

RLS is seen with a high frequency, but it is often
misdiagnosed.The number of studies examining the
effects of RLS on school success is very few.The aim of
this study was to investigate the clinical characteristics of
43 patients with diagnosed RLS and to show the effect of
RLS on school success.

function tests, ferritin and
vitamin B12, and cholesterol
levels. Blood sample was also taken from the patient
group to measure the level of a -galactosidase for
use in the Fabry disease marker. The average history,
literature, mathematics and science exam scores from
the end of the last year were recorded.

The RLS Rating Scale, consisting of ten questions, was
applied and patients were classified as mild, moderate,
and severe according to this scale. There were no
patients classified as very severe. These groups were
compared according to ferritin levels and lesson exam
scores.

The daytime sleepiness of the patient and control groups
were measured by the Epworth Sleepiness Scale
(ESS). The Turgay DSM-I1V-Based Child and Adolescent
Disruptive Behavioural Disorders Screening and Rating
Scale (T-DSM-IV-S) is scale, developed by Turgay,
which is mainly used for screening disruptive behavior
disorders including ADHD, oppositional defiant disorder,
and general behavioral disorders; and its reliability and
validity studies for the Turkish version were done by
Ercan et al."*'® The scale consists of 41 questions, 9
for hyperactivity, 9 for attention deficit, 8 for oppositional
defiance, and 15 for general behavioural disorders. The
severity of each item is measured by a four-point Likert-
type scale. In our study, the T-DSM-IV-S was fulfilled by
parents of both the patient and control groups. Parents
were informed how to complete and use the scoring
system of the T-DSM-IV-S.

The data was evaluated using the SPSS 15.0 package
program. In statistical analysis, the Pearson Chi-square
test, Fisher’s exact test, unpaired t test, one way ANOVA
test (post hock Scheffe test), and logistic regression
analysis were used. Values of p<0.05 were considered
significant.
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Results

Gender and age distributions of patients and control
groups were equal; 60.5% of the groups (n=26) were girls
and 39.5% (n=17) were boys. The mean age was 14.5+
1.0 years (min: 13 max: 16). In the patient group,2 people
had iron deficiency, 2 people had ADHD, and 1 person had
chronic hepatitis B. Totally, five patients were receiving
treatment. None of the participants in the control group
had additional pathology. In both groups, the physical
examinations of the participants were normal and there
were no orthopaedical problems or any infection findings.

According to the RLS rating scale scores 25.6% (n: 11)
were mild, 60.5% (n: 26) were moderate and 14% (n: 6)
were grouped as severe.

Mean ferritin level found 29.2+16.0 ng/mL in the patient
group and 44.8+28.0 ng/mL in the control group. The
difference was statistically significant (p=0.002). Ferritin
values were significantly higher in the milder group but
no difference was found between the moderate and
severe groups (Table 1).

There was no significant difference between the patient
and control groups from the standpoints of vitamin
B12, triglyceride and cholesterol levels (Table 2).
Alpha Galactosidase enzyme level was measured for
Fabry disease diagnosis in patient group and enzyme
deficiency was not detected.

Table 1

Ferritin Values According to RLS Severity

RLS Severity n Ferritin (ng/mL) (Mean*SD)
Mild 1 41.0 £ 11.02
Moderate 26 25.8 + 16.8°
Severe 6 21.9+7.5°
Total 43 29.2 +16.0

F=5.01, p=0.011, 2*: The difference between groups with different letters is significant.

Table 2
Comparison of B12 vitamin, Triglyceride and Cholesterol Values in
Patient and Control Groups

The mean grades of mathematics and science courses
were found significantly lower in the patient group
than the controls. (66.7£17.7 vs 74.2+11.7) (p=0.022).
However, the mean grades of history and literature
in the study groups were not significantly different
(75.2£13.5 vs 77.219.0) (p>0.05). In patients classified
as severe, the mean grade point was lower than in the
other groups; but there was no statistically significant

difference between the groups (Table 3)

The "DSM-4 based Scanning and Assessment Scale
for Behavioral Disorders in Children and Adolescents"
was filled out by parents. The mean score of inattention
and of hyperactivity-impulsivity in the patient group
(9.30+6.63/8.91+£6.14) was significantly higher than
the control group (5.84+3.81/4.91+£3.09). Additionally,
the mean scores of mild, moderate, and severe groups
were compared and no significant difference was found

between the groups (Table 4).

Daytime sleepiness was accepted when the ESS
score was 10 or more. Mean ESS scores and daytime
sleepiness in the patient and control groups were
compared. Both ESS scores and percentage of daytime
sleepiness were found significantly higher in the patient
group (Table 5).

Discussion

The number of studies on the effect of RLS on daily life
in children is increasing. Studies have been carried out
to examine the daily life effects of RLS, which is known
to distrupt sleep quality and to cause the patients to
work poorly; but there have been few studies on school
achievement. In a study performed by Yilmaz et al,
children were asked to describe their school success as
good-medium-poor and school performance was found
to be poorer in RLS cases.'® Similarly, in this study, the
lesson’s exam scores of the patients and control groups

Table 5
ESS Scores and Daytime Sleepiness in Patient and Control

Values Patient (n=43) Control (n=43) p ErenTe ESS score Daytime Sleepiness

(MeanSD) (MeantSD) Mean * SD Number %
B12 (pg/mL) 2911119 288+88.2 0.786 Patient 43 10.8+3.4 29 67.4
Triglyceride (mg/dL) 114.3+57.8 97.9+44.2 0.146 Control 43 6.5+3.6 9 20.9
Cholesterol (mg/dL) 138.2425.2 137.4+24 .4 0.881 t=5,641, p<0.001, X2=18.860, p<0.001
Table 3
History and Literature) and Mathematics and Science Lessons Scores According to the severity of RLS

Severity of RLS
Lesson Mild (n=11) Moderate (n=26) Severe (n=6) Total (n=43) P
(MeantSD) (MeantSD) (MeantSD) (MeantSD)
History and Literature 71.5£14.5 77.0£13.0 74.7£15.3 75.2+13.6 0.536
Mathematics and Science 64.9+18.4 70.0+£16.2 55.6+20.5 66.7+17.6 0.187
Table 4
Inattention and Hyperactivity-Impulsivity Scores According to the severity of RLS
Severity of RLS
Scores . F P
Mild (n=11) Moderate (n=26) Severe (n=6)

Inattention Score (Mean+SD) 8.91+6.38 8.69+6.42 12.67+7.37 0.927 0.404
Hyperactivity-Impulsivity Score (Mean+SD) 7.00+£7.04 9.1945.41 11.17+7.49 0.963 0.390
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were compared. The Mean grade of mathematics and
science courses were found significantly lower in the
patient group. In patients classified as severe, the mean
grade point was lower than in the other groups; but there
was no statistically significant difference between the
groups. This situation has been associated with RLS
causing problems in focusing on the lesson. This may
be preceded by the fact that RLS causes leg pain, sleep
and movement problems. Further studies are needed
to quantitatively measure focus and attention skills in
RLS patients.

Iron deficiency is known to be involved in the causes
of Restless Legs Syndrome and improvements in
the symptoms of patients with iron treatments were
achieved, even if serum iron levels and haemoglobin
levels were normal. In some adult studies, ferritin
margins that are considered normal, such as 50 ng/
mL for 75 ng/mL, have been shown as limit values
for starting treatment in RLS."'® In our study, Ferritin
values of the groups were compared and were found
lower in the patient group than in the control group.
According to the degree of disease, Ferritin values
were found highest in the mild disease group than in
the other two groups. There was no difference between
the moderate and severe groups, but this could be due
to the small number of cases in the group. Considering
that sensory disturbances that may develop due to
lack of vitamin B12 might be mixed with the disturbing
sensations in RLS, vitamin B12 levels were compared
in the patient and control groups; and there was no
significant difference between the groups.

In a study conducted by Dominguez et al. in Fabry
patients; it has been shown that RLS symptoms may be
related to neuropathic pain, and symptoms are reduced
by enzyme treatment.” In this study, the enzyme activity
of alpha galactosidase was checked for Fabry's disease
in the patient group, and enzyme deficiency was not
detected.

ADHD is a disorder associated with RLS, and in both,
the pathophysiology is characterized by iron deficiency.
According to previous studies, approximately 25% of
RLS patients have ADHD, whereas 12% to 35% of
ADHD cases have RLS." Picchietti et al. found that
23.9% of children between 8-11 years of age and 26.8%
of children between 12-17 years of age, have RLS
accompanied with ADHD.? In our study, carelessness
and impulsivity-hyperactivity scores in the patient group
were significantly higher than the control group.

Restless Legs Syndrome worsens the quality of life of
patients when their diagnosis is delayed or untreated.
RLS has been shown to cause depression, anxiety,
daytime sleepiness, and poor work performance, with
sleep disturbance the leading problem.2%-22 Picchietti et
al. found sleeping disorders in 69.4% of patients with
RLS.?° In our study, the mean EES score was found
to be 10.8£3.4 in the RLS group, and 6.5+3.6 in the
control group. 67.4% of the RLS patients had daytime
sleepiness similar to the above mentioned study (ESS
score> 10).

Conclusion

In this study, RLS has been found to be associated with
ADHD and iron deficiency, like previous studies. There
are few studies on the daily life effects of RLS, which
is difficult to diagnose, in children and this study has
shown objectively that RLS reduces patients' school
achievement.
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