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Background: Sleep disorders are frequent in chronic kidney 
disease (CKD). Among them, restless legs syndrome (RLS) 
may affect up to 60% of patients on dialysis, and it has been 
related to a poor quality of life and higher cardiovascular 
risk. Despite its high prevalence in advanced stages of renal 
disease, RLS frequency in non-dialysis CKD has not been 
clearly established. The aim of this study was to assess the 
frequency of RLS in non-dialysis CKD patients (stages 2 to 4) 
followed in a reference nephrology outpatient clinic.
Methods: A standardized questionnaire following the 
international RLS study group diagnostic criteria was self-
administered by 110 patients regularly followed in the 
nephrology clinic. The series comprised 69 men and 41 
women, aged 68 ± 13.2 years, with mean serum creatinine of 
1.7 ± 0.8 mg/dL. Subsequently, patients classifi ed as probable 
RLS according to the questionnaire underwent a systematic 
neurological examination. The presence of peripheral artery 
disease was evaluated by the ankle-brachial index (ABI).
Results: The frequency of probable RLS according to the 
questionnaire results was 21% (17% for men and 27% for 
women). However, after thorough neurological examination, 
the diagnosis of RLS was confi rmed in only 5 patients. 
Therefore, the overall defi nitive RLS frequency was 4.5% 

(within the prevalence reported for the general population) and 
was higher among women (9.7% vs 0.2%). In the remaining 
cases symptoms were due to leg discomfort related with other 
disorders. Patients with probable and improbable RLS were not 
signifi cantly different in age, ABI, diabetes, and other comorbid 
circumstances, except for tricyclic antidepressant prescription, 
which was more frequent in the probable RLS group (17% vs 
2%). Renal function was better in defi nitive RLS patients than 
cases classifi ed as probable RLS by the questionnaire but not 
confi rmed after neurological exam.
Conclusions: Although RLS can represent an early 
manifestation of CKD, its prevalence seems very close to that 
reported for the general population. Diagnostic confi rmation 
of RLS dramatically falls after expert examination, raising 
the question whether, in the study of RLS cohorts, CKD has 
a potentially causal relationship or is a confounding factor 
associated with other causes of leg discomfort.
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Sleep disorders are common among dialysis patients (up to 
60%) but may also be frequent in chronic kidney disease 

(CKD), even before renal replacement therapy.1 Insomnia or 
insuffi cient sleep time, excessive daytime sleepiness, restless 
legs syndrome (RLS), and obstructive sleep apnea are the most 
common problems.1,2 Since the daily clinical practice of ne-
phrologists is mainly focused on renal and cardiovascular end-
points, sleep complaints in the non-dialyzed population might 
be under-recognized. Except for severe cases, patients with 
chronic renal disease may not mention their sleep complaints to 
the nephrologist if not specifi cally asked. However, besides af-
fecting quality of life, sleep disorders may further increase car-
diovascular morbidity and mortality in the CKD population.3,4

There is growing interest to improve identifi cation of patients 
with RLS among CKD since, in addition to a negative impact on 
sleep and quality of life, it is associated with increased morbid-
ity and mortality.5 RLS is characterized by unpleasant sensations 
in the legs causing an urge to move them. These symptoms usu-
ally arise in the fi rst part of the night and worsen while sitting or 
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resting.6 RLS, which is common in the general population and 
may dramatically decrease quality of life, can be familial, idio-
pathic, or associated with a miscellaneous spectrum of disorders, 
including iron defi ciency, Parkinson disease, multiple sclerosis, 
hypertension, chronic obstructive pulmonary disease, depres-
sion, pregnancy, sleep apnea, and CKD.7–12 Alcohol, tobacco, 

BRIEF SUMMARY
Current Knowledge/Study Rationale: The frequency of restless legs 
syndrome (RLS) among patients with chronic kidney disease (CKD) is 
debated and may be overestimated due to co-morbidities and RLS mim-
ics, such as vascular disease, arthritis and peripheral neuropathy. Most 
investigations of RLS in renal disease have studied dialysis patients. The 
aim of our study was to address this issue in non dialysis CKD.
Study Impact: The results of our study suggest that the prevalence of 
RLS in CKD may be similar to that in the general population. Expert 
neurological evaluation is essential for the confi rmation of RLS, while 
self-administered questionnaires based on the consensus diagnostic cri-
teria can lead to overestimation of the frequency of RLS among patients 
with kidney diseases.

SCIENTIFIC INVESTIGATIONS
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and caffeine consumption also increase the risk of RLS.13 Renal 
disease, particularly end-stage renal disease (ESRD), is one of 
the most common disorders associated with RLS.8,11,14 In uremia, 
RLS has been mostly related to ESRD, with the reported preva-
lence among dialysis patients being as high as 50%.1–4 However, 
the prevalence of RLS in non-dialysis CKD patients, as well 
as its association with the severity of renal dysfunction is still 
unclear. The aim of this study was to ascertain the prevalence 
of RLS in patients with CKD (stages 2 to 4) and its relationship 
with renal function and other parameters.

METHODS

Based on the diagnostic criteria of the International Restless 
Legs Syndrome Study Group (IRLSSG), we prepared a written 
questionnaire with the following questions:

1.	 Do you experience an imperative need to move your 
legs accompanied or caused by discomfort or unpleasant 
sensation difficult to describe?

2.	Does moving your legs (e.g., walking, stretching), at 
least temporally, relieve these sensations?

3.	Do these unpleasant sensations occur or worsen at rest, 
lying or sitting or during inactivity, and improve with 
physical activity?

4.	Are these sensations or urge to move generally worse in 
the evening or at night than during the day?

Each question matches one of the 4 RLS diagnostic criteria.6 
Between March and June 2013, 125 patients (81 men and 44 
women) with CKD stages 2 to 4 followed at the nephrology out-
patient clinic answered the questionnaire. Subjects under 18 years 
old, pregnant women, patients on dialysis, and renal transplant pa-
tients were not included. Patients with 4 affirmative answers were 
classified as probable RLS and were then asked about severity 
through the IRLSSG rating scale standard scale,15 which includes 
10 items evaluating both frequency and severity of symptoms 
over the previous week. A 4-point score was employed, where 

0 denoted no symptoms and 4 indicated very severe symptoms. 
Only the IRLS scores of those patients who were later confirmed 
to have RLS were considered for subsequent analyses.

Demographic characteristics and comorbid clinical condi-
tions, such as heart failure, chronic obstructive pulmonary dis-
ease, depression, and diabetes were recorded. Medications that 
may exacerbate symptoms including serotonin reuptake inhibi-
tors (SSRIs), tricyclic antidepressants, dopamine antagonists 
(e.g., antiemetics), and antihistamine drugs were also registered. 
Peripheral artery disease (PAD) was screened by the ankle-
brachial index (ABI). Laboratory data including serum creati-
nine, blood urea nitrogen (BUN), sodium, potassium, uric acid, 
proteinuria (albumin to creatinine ratio), calcium, phosphorus, 
parathormone, vitamin D, C-reactive protein, hemoglobin, fo-
late, and iron status were obtained from routine blood and urine 
samples. A neurologist thoroughly examined all the patients 
with affirmative answer to all 4 questions to rule out conditions 
that may mimic RLS, such as cramps, neuropathic pain, and 
postural-induced myoclonus, as well as ruling out other under-
lying neurological disease responsible for the symptoms.

Statistical Analysis
The commercially available software SPSS (version 15.0) 

was used for statistical analysis of differences between the pa-
tient groups defined as probable or improbable RLS by the RLS 
questionnaire, as well as the definitive RLS group, as deter-
mined by neurological assessment. All results were expressed 
as mean and standard deviation. Coefficients of skewness and 
kurtosis were used to evaluate the normal distribution of the 
data. The χ2 test or Fisher exact test, as appropriate, were used 
to compare categorical variables. Differences in continuous 
variables were tested using the Mann-Whitney U-test or Krus-
kal-Wallis. P-values < 0.05 were considered significant.

RESULTS

Of 125 patients enrolled during the study period, 15 were ex-
cluded from further analysis due to incompletely or incorrectly 
filled-out RLS questionnaire. The final group consisted of 110 
patients, (69 men, 41 women) aged 68 ± 13.3 years. Twenty-
three (21%) gave 4 affirmative answers to the screening ques-
tionnaire and were thus classified as probable RLS. Distribution 
by age, sex, associated clinical conditions, and medications 
among subjects with probable and improbable RLS are sum-
marized in Table 1. There were no differences regarding age, 
diabetes, or comorbid disorders between these 2 groups. The 
percentage of patients with depression showed a trend to be 
higher in the probable RLS group, and tricyclic antidepressant 
therapy was significantly more frequent among probable RLS 
patients (17% vs 2%). In men the rate of probable RLS was 
17% (12 of 69 patients), whereas in women the frequency was 
significantly higher (27%, 11 of 41 cases). No differences were 
found in renal function, parathyroid, vitamin D, calcium/phos-
phate metabolism, and lipid profile between groups (Table 2).

Of 23 patients classified as probable RLS based on the ques-
tionnaire, 21 were systematically examined by a neurologist 
(one patient died and another moved to another city). Interest-
ingly, after careful neurological evaluation, the diagnosis of RLS 
was only confirmed in 4 women and 1 man (5 of 21 examined 

Table 1—Patient characteristics according to probability of 
RLS.

Improbable 
RLS a

Probable
RLS a

Definite
RLS b

N (%) 87 (79) 23 (21) 5 (4.5)
Age (years) 68 ± 13.4 66 ± 13.4 64 ± 9.7
Females (%) 34 48 80
BMI (kg/m2) 30 ± 5.0 31 ± 6.8 29 ± 4.5
Diabetes (%) 33 31 20
COPD (%) 24 39 0
HF (%) 14 13 20
Depression (%) 12 26 ** 20
Tricyclic (%) 2 17 * 0
SSRI (%) 17 13 0
Benzodiazepines (%) 39 43 60

a Based on the questionnaire. b After neurological examination. * p < 0.01 
(both genders); comparing improbable with probable RLS. ** p < 0.05 
(men only); comparing improbable with probable RLS. RLS, restless legs 
syndrome; BMI, body mass index; COPD, chronic obstructive pulmonary 
disease; HF, heart failure; SSRI, selective serotonin reuptake inhibitors.
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patients, 24%). This rendered a true global RLS frequency of 
4.5%, more prevalent among women (9.7% vs 0.2%). Although 
the number of definite RLS patients did not allow powered statis-
tical analysis, their clinical and biochemical characteristics were 
also included in Tables 1 and 2 for comparison. Among them, 
the IRLS score was mild in 2 patients, moderate in 2 patients, and 
very severe in one case. Surprisingly, definitive RLS patients had 
less impaired renal function than individuals for whom the diag-
nosis of RLS was not confirmed after neurological evaluation.

In the remaining 16 cases with probable RLS (76% of the 
subjects preselected by the questionnaire), oriented history tak-
ing and thorough neurological examination revealed that their 
symptoms did not meet RLS diagnostic criteria and were actu-
ally due to other causes: 3 ischemic pain of peripheral artery 
disease, 2 muscle cramps, 1 neurogenic claudication caused 
by lumbar spinal stenosis, 1 painful sensitive polyneuropathy, 
1 nicturia, and 8 unspecific leg discomfort. Thus, a diagnosis 
of RLS was ruled out in these patients. Evaluation of the ABI 
did not show significant differences between subjects classified 
with probable or improbable RLS through the questionnaire 
(Table 2). Furthermore, none of the 5 patients with definite RLS 
had pathological ABI. The percentage of true RLS among pa-
tients preselected by the questionnaire was significantly higher 
for women (4/11; 36%) than for men (1/10; 10%). Of 8 patients 
with a positive questionnaire result and chronic obstructive 
pulmonary disease (COPD), none was finally classified with 
definite RLS. Moreover, none of the patients on tricyclic anti-
depressants or SSRIs was diagnosed with definitive RLS.

DISCUSSION

Recent reports have highlighted that RLS is both under-rec-
ognized and misdiagnosed in several clinical settings, includ-
ing renal disease.16,17 The association between RLS and ESRD 
has been widely described,1–4 and a “uremic” pathomechanism 
has been suggested given improvement after renal transplanta-
tion.18 A few studies have been carried out thus far in patients 
with CKD but not on dialysis, also suggesting a high RLS prev-
alence in this patient population (10% to 30%), regardless of 
CKD stage.14,19–21 In contrast, in the present study the prevalence 
of RLS among patients with non-dialysis CKD fell from 21%—
probable RLS based on a self-administered questionnaire—to 
4.5% after comprehensive neurological examination. Allen and 
collaborators also reported a drop in RLS prevalence when the 
patients were evaluated by a trained specialist.17,22 Our results 
are also in consonance with those of Mizuno and coworkers,23 
who found that up to 77% of RLS in the elderly were false posi-
tives, and with the findings of another study that found that the 
positivity rate obtained in ESRD with questionnaires decreased 
significantly after expert examination.24 Similarly, in patients 
with early stage Parkinson disease—considered to have an etio-
pathogenic link with RLS—leg restlessness was more often 
due to akathisia and other confounders than to RLS.25

The diagnosis of RLS is based on the IRLSSG criteria.6 How-
ever, potential RLS mimics include cramps, arthritis, neuro-
pathic pain, venous insufficiency, claudication, pruritus (e.g., in 
renal osteodystrophy), and other common conditions co-occur-
ring with CKD.12,26 In our series, positional or nonspecific leg 
discomfort was the most frequent confounder. Peripheral artery 

disease was the second cause of misclassification. However, as 
ABI score was not different between patients with probable and 
improbable RLS (Table 2), this mimic did not appear to have 
been a significant contributor to bias questionnaire-based pa-
tient selection. In 2012 the IRLSSG included ruling out RLS 
mimics as a fifth diagnostic criterion (i.e., symptoms should not 
be solely accounted for by another disorder).22,26

It has been suggested that RLS in CKD might be related with 
anemia, iron status, GFR reduction, and metabolic bone dis-
ease.8,14,19–21 In order to clarify possible factors contributing both 
to RLS and to RLS mimics in our series, we compared several 
clinical and metabolic parameters between patient groups. Al-
though we did not observe association between metabolic vari-
ables and RLS, these results must be interpreted with caution, 
since the small number of patients finally diagnosed with RLS 
in our series did not allow a powered statistical analysis strati-
fying for these factors. Unexpectedly, patients with definite 
RLS showed a better renal function compared with the prob-
able RLS group, further supporting the hypothesis that RLS 
mimics may be frequently at play among CKD patients. The 
etiology of RLS has also been related to iron deficiency in the 
central nervous system.13 Interestingly, iron status parameters 
were better among patients with probable and definitive RLS 
than the improbable RLS group, suggesting that iron deficiency 
was not a significant factor underlying susceptibility to RLS/
RLS mimics in our series. Folic acid, necessary in the dopa-
mine synthesis pathway, is usually scarce in renal diet.13,27 In 

Table 2—Patient laboratory data according to probability of 
RLS.

Improbable 
RLS a

Probable
RLS a

Definite
RLS b

N 87 23 5
Hemoglobin (g/dL) 13.1 ± 1.86 13.2 ± 1.99 13.8 ± 1.51
Creatinine (mg/dL) 1.7 ± 0.83 1.8 ± 1.29 1.1 ± 0.45 **
MDRD-4 (mL/min) 48 ± 20.6 45 ± 18.9 62 ± 22.9 **
Alb/Cr ratio (mg/g) 298 ± 641.2 473 ± 654.7 137 ± 258.3
C-Reactive protein (mg/L) 6.3 ± 10.1 8.6 ± 12.4 3.1 ± 3.0
Ferritin (ng/mL) 215 ± 174.5 317 ± 226.1 * 284 ± 275.6 
Iron (μg/dL) 73 ± 22.2 84 ± 23.9 * 94 ± 26.6 
Transferrin (mg/dL) 240 ± 38.5 218 ± 37.3 * 216 ± 29.5
Transferrin saturation 
index (%)

21.8 ± 7.43 26.8 ± 8.92 * 30.0 ± 12.6

Erythropoietin, N (%) 9/87 (10.3%) 1/23 (4.3%) 0/5 (0%)
Folate (ng/mL) 8.6 ± 4.52 5.3 ± 2.60 * 4.1 ± 1.29
Vitamin B 12 (pg/mL) 693 ± 405.8 704 ± 335.6 590 ± 96.8
25 OH- Vitamin D (ng/mL) 22 ± 11.9 20 ± 10.2 22 ± 10.7
Vitamin D deficiency 
(< 10), %

46 57 40

iPTH (pg/mL) 95 ± 65.9 86 ± 44.5 62 ± 21.4
ABI 1.11 ± 0.20 1.13 ± 0.18 1.19 ± 0.79
ABI > 1.3 or < 0.9 (%) 28 27 0

a Based on the questionnaire. b After neurological examination. * p < 0.05; 
comparing improbable and probable RLS. ** p < 0.05; comparing probable 
RLS with definitive RLS. RLS, restless legs syndrome; Alb/Cr, albumin 
to creatinine ratio (urine); ABI, ankle-brachial index (0.9 < normal 
range < 1.3).
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our study folate levels were lowest in the definitive RLS group, 
perhaps contributing to this disorder. Low vitamin D levels 
have been previously reported in women with RLS.28 Although 
in our series, patients with probable RLS showed a trend to 
have lower levels of vitamin D, this difference was not statisti-
cally significant. It could be speculated whether routine vitamin 
D supplements might have contributed to ameliorate symptoms 
of RLS and thus to the low RLS prevalence in our study.

Another fact that might also have contributed to the low fre-
quency of RLS in our series is predominance of men, since in 
large studies women had twice the likelihood to meet IRLSSG 
criteria.7,22 In fact, after neurological evaluation women showed 
a higher percentage of true RLS than men. Probable RLS was 
associated in our series with depression (statistically significant in 
men) and with tricyclic antidepressants. However, none of the de-
finitive RLS patients was on antidepressants, perhaps pinpointing 
that somatizations and sleep disturbances frequently present in 
depression could be RLS mimics. COPD, another condition often 
associated with RLS, was common among patients classified as 
probable RLS by the questionnaire; however, none of the COPD 
patients was diagnosed with definitive RLS. The possibility that 
COPD-related symptoms might mimic RLS could also be inferred 
from the results of Calvacante and collaborators, who found that 
patients with RLS and COPD had better renal function.10

In summary, when RLS mimics were ruled out through 
careful examination, we observed that 4.5% of non-dialysis 
CKD patients had RLS, a prevalence strikingly similar to the 
4.6% reported in the general Spanish population.22 Although 
our study protocol—based on a strict application of RLS di-
agnostic criteria—might have led to some false negatives, this 
is unlikely and would not invalidate the main outcomes. The 
subjective, difficult to describe symptoms of sleep disturbance 
and leg discomfort, as well as the relatively high overall fre-
quency of RLS should be kept in mind to correctly interpret the 
prevalence and factors associated with RLS in CKD. Interest-
ingly, the unadjusted prevalence found in our study through the 
written questionnaire (21%) was similar to that reported previ-
ously in CKD patients, suggesting that previous investigations 
may have overestimated RLS frequency in CKD and highlight-
ing the need of expert examination, not routinely carried out in 
studies with renal endpoints. Our results also raise the question 
whether renal failure has an etiopathogenic role in RLS—as is 
generally believed—or, instead, could be a confounding factor 
when studying the etiology of RLS due to an increased occur-
rence of disorders mimicking RLS among patients with CKD.
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