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ABSTRACT

ARTICLE HISTORY

Objective: We aimed to determine the frequency of restless legs syndrome (RLS) in children
with allergic diseases.

Methods: The age, gender, height, weight, BMI z-scores, and laboratory values of children
diagnosed with asthma, allergic rhinitis, atopic dermatitis, and chronic urticaria, as well as a
healthy control group, were examined. RLS was assessed using a questionnaire based on the
diagnostic criteria of the International Restless Legs Syndrome Study Group. Neurological
examination findings, questionnaire results, and RLS severity scores were evaluated by a
pediatric neurology specialist.

Results: The study evaluated data from 270 children diagnosed with allergic diseases and
150 healthy controls. Both groups were statistically similar in terms of age, gender, weight,
height, and BMI z-scores (p>0.05). The frequency of RLS was reported as 13.3% in children
with allergic airway disease, 15.5% in those with allergic skin disease, and 6.7% in the control
group. The frequency of RLS in children with allergic airway disease and allergic skin disease
was significantly higher compared to the control group (p=0.041 and p=0.022, respectively).
The frequency of mild RLS in children with allergic diseases and the control group was 43.6%
(n=17) and 50% (n=5), respectively (p=0.737). The rate of females with RLS was significantly
higher than those without RLS (69.2% vs. 30.8%) (p=0.045). According to logistic regression
analysis, individuals with allergic diseases were 2.307 (95.0% Cl of OR 1.087 to 4.897) times
more likely to develop RLS compared to those without allergic diseases (p=0.029).
Conclusion: The frequency of RLS is higher in children with allergic diseases. Early diagnosis
of RLS may allow for a holistic management of quality-of-life-reducing problems, such as
sleep disorders, that may be associated with both conditions.
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Introduction

The prevalence of allergic diseases has been increasing
recently (1). Allergic diseases occur as a result of the
immune system’s hypersensitivity to certain substances.
(2). Asthma and allergic rhinitis are the most common
allergic diseases in children (3,4). Chronic urticaria
and atopic dermatitis are other common allergic dis-
eases in childhood in which in which skin manifes-
tations predominate (5).

The most common clinical findings in children
with asthma are shortness of breath, wheezing and
cough which worsens mostly at night (6). In patients

with allergic rhinitis, the common findings include
sneezing, itching, runny nose, nasal congestion, and
ocular redness and tearing (7). In patients with atopic
dermatitis, skin dryness and itching are the main
findings (5). Chronic urticaria is characterized by the
recurrent or continuous occurrence of itchy, raised
and red rash lesions on the skin for at least six weeks
(8). These findings accompanying allergic diseases
may negatively affect quality of life, school success
and mental health in children (9-11). In addition,
sleep disorders may also be observed in individuals
with allergic diseases due to disease symptoms. In
asthmatic children, sleep-related problems may be
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observed due to nocturnal cough (12). It has been
reported that sleep disorders such as nocturnal breath-
ing disorder and parasomnia may be observed in
patients with allergic rhinitis due to nasal congestion
(13). Chronic urticaria and atopic dermatitis may also
cause symptoms such as itching in patients and lead
to sleep disorders (14).

Restless legs syndrome (RLS) is a disorder charac-
terized by the urge or need to move the legs. In RLS,
individuals experience a feeling of discomfort that cre-
ates the need to move their legs especially at rest and/
or before falling asleep and is relieved by movement
(15). RLS is not a rare disorder in children and the
prevalence of RLS in children has been reported to be
around 2-4% in studies (16-18). Prolonged sleep tran-
sition time and decreased total sleep time may be
observed in individuals with RLS (19). Although the
etiopathogenesis is not clearly known, iron depletion
and dopaminergic dysfunction in the central nervous
system are thought to play a role (20). It has been
reported in the literature that immune system disorders
and inflammation may also play a role in the devel-
opment of RLS (21). In a study conducted in children
aged 8-18years, RLS was observed more than twice as
frequently in children diagnosed with allergic rhinitis
compared to the control group (22). In our previous
study conducted in our allergy clinic, we found an
increased frequency of RLS in AR patients compared
to the control group (23). In this study, we aimed to
determine the frequency of RLS in children with
asthma, allergic rhinitis, atopic dermatitis and chronic
urticaria who presented to our clinic.

Materials and methods
Study type, population, and sample

The study is of a cross-sectional type. The population
consists of children aged 8-18years who have been
diagnosed with at least one of the following conditions:
asthma, allergic rhinitis, atopic dermatitis, or chronic
urticaria, and who presented to the pediatric allergy
and immunology clinic. The control group consists of
children aged 8-18years who have no diagnosis of
allergic or chronic diseases and who presented to our
hospital’s pediatric health and diseases outpatient clinic.
The sample size was calculated as 204, assuming a
15.7% prevalence of RLS in children with allergic dis-
eases, a 5% margin of error, and a 95% confidence
level. For the control group, the sample size was cal-
culated as 76, assuming a 5.2% prevalence of RLS, a
5% margin of error, and a 95% confidence level (23).
Patients with anemia, active cancer, peripheral vascular
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disease, polyneuropathy/myelopathy, and those using
neuroleptic/antiepileptic medications were excluded
from the study. Children with a diagnosed chronic
diseases, psychiatric disorder, or a diagnosed sleep dis-
order were not included in either the case or control
groups. Additionally, the study included newly diag-
nosed allergic patients who had not previously used
any allergy medications. Since the use of medication
could potentially have an impact on the development
of RLS through possible neurological mechanisms,
those who had used medications were excluded.

Measurements

The study evaluated age at diagnosis, gender, weight,
height, BMI z-scores, and levels of specific IgE, total
IgE, WBC (white blood cell count), lymphocytes, neu-
trophils, eosinophils, eosinophil percentage, and plate-
lets. In patients diagnosed with RLS, levels of ferritin,
vitamin B12, folic acid, thyroid-stimulating hormone
(TSH), free T4, and vitamin D were also examined.
The diagnosis of RLS was made using a questionnaire
that included the revised diagnostic criteria and sever-
ity scoring for the pediatric age group from the
International Restless Legs Syndrome Study Group
(IRLSSG) (24). The questionnaire evaluation and neu-
rological examination were performed by a pediatric
neurology specialist.

Statistical analysis

Statistical analyses and data recording were conducted
using the SPSS (Statistical Package for Social Sciences)
for the Windows 25.0 program. Descriptive data are
presented as median, minimum and maximum values,
and numbers (n) and percentages (%). The normality
of the distribution of continuous variables was assessed
visually (histograms and probability plots) and ana-
lytically (Kolmogorov-Smirnov/Shapiro-Wilk tests).
For comparisons between the two groups, the Mann-
Whitney U test was used for non-normally distributed
data. Fisher’s exact test or Pearson’s chi-square test
was used for the analysis of categorical variables.
Logistic regression analysis was used as multivariate
analysis for the evaluation of the factors affecting the
presence of restless legs syndrome. The odds ratios
(OR) and 95% confidence intervals (CI) were calcu-
lated to determine the relationship between indepen-
dent variables and the outcome. A p-value of <0.05
was considered statistically significant. Post-hoc power
analysis was conducted to evaluate the achieved power
of the study using a chi-square test. The power of
the analysis, based on the prevalence of RLS in the
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case and control groups, was calculated as 67.0%
(a=0.05), using a total sample size of 420 children
(270 with allergic diseases and 150 healthy controls)
and an Odds Ratio of 2.343.

Ethics

Ethics committee approval was obtained from the
Health Sciences University Umraniye Education and
Research Ethics Committee on 05/10/2023 with deci-
sion number 357. Informed consent was obtained
from patients and parents.

Results

The data of 270 children with allergic diseases and
150 healthy control subjects were evaluated. Among
children with allergic diseases, 19.0% (n=80) were
diagnosed with asthma, 19.0% (#=80) with AR, 11.9%
(n=50) with AD, and 14.3% (n=60) with chronic
urticaria.

Age, gender, weight, height and BMI z scores of
children with allergic diseases and the control group
were compared. No statistical difference was found
between the two groups for all variables (p>0.05).
While 54.4% (n=147) of the children diagnosed with
allergic disease were girls, 55.3% (n=283) of the con-
trol group were girls (p=0.861). The median age was
13.0 (8.0-18.0) years in both case and control groups
(p=0.053). Height, weight and BMI z scores are also
shown in Table 1.

Laboratory values and allergen sensitivities of the
case group were evaluated. The median WBC value
of the patients was 7270.0 103/pL (5020.0-16010.0).
The median values of eosinophils and eosinophil per-
centage were 230.0 103/uL (0-2700.0) and 3.1%
(0-21.1), respectively. Other laboratory values are

Table 1. Gender, age and anthropometric measurements of
case and control groups.

Group
Case Control P value
Gender, n (%)
Female 147 (54.4) 83 (55.3) 0.861
Male 123 (45.6) 67 (44.7)
Age, median 13.0 (8.0-18.0) 13.0 (8.0-18.0) 0.053
(min-max)
Weight z score, 0.43 (-3.0-3.0) 0.71 (=2.71-2.93) 0.071
median
(min-max)
Height z score, 0.03 (—5.91-4.48) 0.08 (—3.05-3.08) 0.361
median
(min-max)
BMI z score, 0.52 (-3.0-2.57) 0.86 (—2.36-2.65) 0.086
median
(min-max)

given in Table 2. House dust mite sensitization was
present in 59.6% (n=159) of the patients. The fre-
quency of cat and pollen allergen sensitization was
22.8% and 10.1% (n=27), respectively (Table 2).

To assess the prevalence of restless legs syndrome,
the case group was divided into two groups: allergic
airway disease (asthma, allergic rhinitis) and allergic
skin disease (atopic dermatitis and chronic urticaria).
The prevalence of RLS in all allergic children was
14.4% (n=39), while this percentage was 13.3%
(n=22) in children with allergic airway disease. The
prevalence of RLS in children with allergic skin dis-
ease was 15.5% (n=17). There was no statistically
significant difference in the prevalence of RLS between
children with allergic airway disease and those with
allergic skin disease (p=0.695). The prevalence of RLS
in the control group was 6.7% (n=10). Compared to
the control group, the prevalence of RLS was higher
in allergic airway diseases and allergic skin diseases
(p=0.041 and p=0.022, respectively) (Table 3).

The severity of RLS in the case and control groups
was evaluated. The prevalence of mild RLS was 43.6%
(n=17) and 50% (n=5) in the case and control
groups, respectively. The prevalence of moderate RLS
was 38.5% (n=15) and 40.0% (n=4) in the case and
control groups, respectively. The prevalence of severe
RLS was 12.8% (n=5) and 10.0% (n=1) in the case
and control groups, respectively. Very severe RLS was
not seen in the control group, whereas it was seen
in two patients (5.1%) in the case group. To evaluate
the difference in RLS severity between the case and
control groups, the participants were divided into two
categories: mild RLS and moderate/severe/very severe
RLS. No statistically significant difference was found
between the case and control groups in terms of RLS
severity (p=0.737) (Table 3).

Laboratory values including ferritin, B12, and folic
acid were evaluated in the case and control groups
of children with restless legs syndrome. The median
value of ferritin was 32.2ng/mL (6.0-80.0) in the case

Table 2. Laboratory values and allergen sensitivity of case
group.
Laboratory values

WBC (10%/uL)

Neutrophils (103/uL)
Eosinophils (absolute) (103/uL)
Eosinophils (%)

Lymphocyte (10%/ul)

Platelet (103/uL)

Total IgE (IU/mL)

Median (min-max)

7270.0 (5020.0-16010.0)
3900.0 (1750.0-11730.0)
230.0 (0-2700.0)

3.1 (0-21.1)

2415.0 (1520.0-7010.0)
308000.0 (156000.0-536000.0)
182.5 (1.0-5167.0)

Allergen sensitivity n (%)

House dust mite 159 (59.6)
Cat 61 (22.8)
Pollen 27 (10.1)

BMI: Body mass index.

WBC: White blood cell.
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Table 3. The frequency of restless legs syndrome among case and control groups.

No n (%) Yes n (%) P1 P2 P3
Case group - Allergic airway 138 (86.3) 22 (13.8) 0.022 0.041 0.695
disease
Case group — Allergic skin disease 93 (84.5) 17 (15.5)
Control group 140 (93.3) 10 (6.7)
Severity of RLS P value
Moderate/Severe/Very Severe 0.737
Mild n (%) n (%)
Case group 17 (43.6) 22 (56.4)
Control group 5 (50.0) 5 (50.0)

P1 for allergic skin disease versus control group, P2 for allergic airway disease versus control group, and P3 for allergic skin disease versus allergic

airway disease.

RLS: Restless legs syndrome.

Table 4. Laboratory values of children with RLS in case and

control groups.

Children with RLS

Case (n=39) Control (n=10)
Median Median

(min-max) (min-max) P value
Ferritin (ng/mL) 32.2 (6.0-80.0) 23.0 (9.0-36.0) 0.316
Vitamin B12 (ng/mL) 284.0 226.5 0.055

(111.0-539.0) (220.0-264.0)
Folic acid (ug/L) 6.0 (2.2-13.7) 3.7 (3.1-4.1) 0.045
TSH (mIU/L) 2.15 (0.8-6.5) 2.27 (1.52-4.68) 0.554
Free T4 (mg/dL) 1.17 (0.89-1.56) 1.10 (1.10-1.14) 0.264
Vitamin D (ng/mL) 15.5 (4.5-32.0) 8.2 (7.8-14.09) 0.058

TSH: Thyroid stimulating hormone; RLS: Restless legs syndrome.

Table 5. Frequency of restless legs syndrome according to the
clinical and demographic features.

Restless legs syndrome

No Yes P value
Gender, n (%)
Female 120 (51.9) 27 (69.2) 0.045
Male 111 (48.1) 12 (30.8)
Allergen sensitivity, n (%)
No 91 (39.9) 12 (30.8) 0.278
Yes 137 (60.1) 27 (69.2)
Age, median (min.-max.)  12.0 (8.0-18.0) 15.0 (8.0-18.0)  0.052
BMI z score, median 0.55 (—3.0-2.57) 0.46 0.795
(min.—max.) (—3.0-2.44)
Eosinophils,(absolute) 235.0 (0-2700.0) 200.0 0.664
(103/uL), median (20.0-1220.0)
(min.—-max.)
Total IgE, (IU/mL), 166.0 331.0 0.085
median (min.—max.) (1.0-5167.0) (4.0-4225.0)

BMI: Body mass index.

Table 6. Logistic regression analysis for the factors affecting

the presence of restless legs syndrome.

95% Cl for OR

P value OR Lower Upper

Presence of 0.029 2307 1.087 4.897
allergic
disease

Gender 0.454 0.773 0.394 1.516

BMI z score 0.725 0.952 0.726 1.250

Age 0.179 1.081 0.965 1.211

group and 23.0ng/mL (9.0-36.0) in the control group
(p=0.316). The median value of folic acid was 6.0 ug/L
(2.2-13.7) and 3.7 pug/L (3.1-4.1) in the case and con-
trol groups, respectively (p=0.045). There was no
statistically significant difference between the two
groups in other laboratory values except folic acid
value (p>0.05) (Table 4).

Potential factors associated with the diagnosis of
RLS in children with allergic conditions were evalu-
ated. The proportion of females was significantly
higher in children with RLS than in those without
RLS (69.2% and 30.8%, respectively) (p=0.045). There
was no statistically significant difference between chil-
dren with and without RLS in terms of age, BMI,
eosinophil, and total IgE values (p>0.05) (Table 5).

According to logistic regression analysis, individuals
with allergic diseases were 2.307 (95.0% CI of OR
1.087 to 4.897) times more likely to develop RLS
compared to those without allergic diseases (p=0.029).
Gender, BMI z-score, and age did not have a signif-
icant impact on the presence of RLS (Table 6).

Discussion

Chronic diseases may show similarities in terms of
pathophysiological mechanisms, and the coexistence
of certain chronic diseases may be observed. In this
context, we evaluated the relationship between com-
mon allergic diseases in children and RLS. We deter-
mined the frequency and severity of RLS in children
aged 8-18years with allergic diseases and compared
it with healthy children.

In 2023, we similarly assessed the prevalence of
RLS in children aged 10-18years diagnosed with AR
in our allergy clinic and compared it with that of the
control group. In our previous study, the prevalence
of RLS was statistically significantly higher in children
diagnosed with AR than in healthy children in the
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same age group (15.7% and 5.2%, respectively) (23).
In a study conducted in our country in 2018 on chil-
dren with AR in a similar age group, an increased
prevalence of RLS was found in children with AR
compared to the control group (9.1% vs. 4.2%, respec-
tively), although this difference did not reach statis-
tical significance (22). In a study conducted in adults
with chronic urticaria in a different country, the prev-
alence of RLS in patients diagnosed with urticaria
was found to be statistically significantly higher than
in the healthy control group (25). In two different
studies conducted in the literature among adults diag-
nosed with AD and asthma, the frequency of RLS
was reported to be higher in the case group compared
to the control group (26,27). In this study, the prev-
alence of RLS was 13.8% in children with allergic
airway disease, 15.5% in children with allergic skin
disease and 6.7% in healthy children. Thus, in addi-
tion to previous studies, we determined the prevalence
of RLS in both respiratory and dermal allergies in
the same study and found that it increased compared
to the control group. This suggests that allergic dis-
eases may be associated with RLS regardless of
whether the allergic disease is respiratory or dermal
allergy, and that allergic diseases may have similar
etiology with RLS. Findings such as cough, itching
and snoring due to allergic diseases may adversely
affect sleep quality in children and cause the devel-
opment of RLS through a number of pathophysiologic
mechanisms. Additionally, increased proinflammatory
cytokines in allergic diseases may cross the blood-brain
barrier and lead to neuroinflammation (2,28).
Neuroinflammation, through various neural pathways,
may cause the development of RLS. Given the
cross-sectional design of our study, establishing a
causal relationship between allergic diseases and RLS,
as well as elucidating the underlying pathophysiolog-
ical mechanisms, remains challenging. Therefore, fur-
ther studies with prospective design are needed.

In our study, the severity of RLS was evaluated in
allergic children and in children with RLS in the
control group. While the frequency of moderate/
severe/very severe RLS was 56.4% in allergic children,
half of the control group had moderate and severe
RLS and there were no children with very severe RLS
in the control group. In our previous study, the inci-
dence of severe RLS in children with a diagnosis of
AR was found to be higher in the control group (23).
In both of our studies, the severity of RLS was found
to be minimally more severe in children with a diag-
nosis of allergic disease, but no statistical significance
was observed compared to the control group. In chil-
dren diagnosed with allergic disease, adversely affected

sleep quality due to nocturnal symptoms may cause
worsening of existing RLS.

Studies in the literature have reported that labora-
tory parameters, including ferritin, vitamin B12, folic
acid, and vitamin D, are lower in individuals with
RLS compared to control groups. (29-31). In our
study, we compared the ferritin, B12, folic acid, vita-
min D, sT4 and TSH values of allergic children diag-
nosed with RLS and children in the control group.
No statistically significant difference was observed
between the two groups in any laboratory values
except for the folic acid level. The fact that the two
groups were similar in terms of other etiologic factors
known to be associated with RLS suggests that the
effect of other potential confounding factors on the
higher frequency of RLS in allergic children is low.

This study evaluated factors potentially associated
with the diagnosis of RLS in children with allergic
diseases. The proportion of female gender was found
to be significantly higher in children with a diagnosis
of RLS than in those without RLS (69.2% and 30.8%,
respectively). It has been reported in the literature
that RLS is more common in the female gender (32).
In a prevalence study conducted in our country in
the same district as our study, a higher prevalence of
RLS in girls was reported in children and adolescents
aged 10-19years (33). In this study; age, BMI z score,
eosinophil and total IgE values were not found to be
statistically significantly associated with the diagnosis
of RLS. Therefore, the possible presence of RLS should
be kept in mind in children presenting to the allergy
clinic regardless of factors such as age, weight and
laboratory values. Thus, holistic interventions can be
planned for the common disease burden of RLS and
allergic diseases such as sleep disorders.

Limitations and strengths

The fact that our study was conducted in a single
center creates a limitation in terms of the generaliz-
ability of the research results. Since the clinical sever-
ity of allergic diseases was not assessed in the study,
we could not provide data on the impact of disease
severity on RLS. RLS has a certain genetic predispo-
sition, but this study did not explore the genetic back-
ground. This creates a limitation. Besides, potential
confounding factors, such as socioeconomic status,
environmental factors, living habits, and sleep quality
were not evaluated. Additionally, as the study was
designed cross-sectionally, the coexistence of the two
diseases was evaluated at a single point in time.
Therefore, interpreting the temporal relationship
between the two diseases in our study is challenging,



which is another limitation. Prospective studies can
be planned to better understand the causality between
the two diseases.

In addition to the limitations, our study has signif-
icant strengths. There are very few studies in the lit-
erature investigating the frequency of RLS in children
with allergic diseases. Given the limited data in this
area, our study makes an important contribution to
the literature. Unlike previous studies, our study sep-
arately evaluated allergic airway diseases and allergic
skin diseases, which is another strength of the study.

Conclusion

In our study, the prevalence of RLS was higher in
children with allergic diseases than in the healthy
control group. The prevalence of restless legs syn-
drome was 13.3% in children with allergic airway
diseases, 15.5% in children with allergic skin diseases
and 6.7% in the control group. Our results emphasize
the need to increase awareness among pediatricians
about the possibility of the coexistence of RLS and
allergic diseases in children. With early diagnosis of
restless legs syndrome in this group of children, prob-
lems that reduce the quality of life, such as sleep
disturbance, which may be associated with both dis-
eases, can be managed in a holistic manner. The com-
mon pathophysiologic mechanisms between allergic
diseases and RLS need further investigation.
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