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Correlation of Anaemia and Restless
Legs Syndrome in Elderly:

A Cross-sectional Study
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ABSTRACT

Introduction: Restless Legs Syndrome (RLS) also known as
Willis Ekbom Disease (WED) which manifests as a neurologic
disorder among patients with anaemia, particularly with iron
deficiency anaemia.

Aim: To find the association of anaemia with RLS in the elderly
population.

Materials and Methods: In this cross-sectional study, 100
patients of age >60 years were enrolled and categorised into
mild, moderate, and severe anaemia as per World Health
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Organisation (WHO) criteria. Every participant was enquired
about RLS via a questionnaire based on the International RLS
Study Group Rating Scale (IRLSSGRS) for its Severity and for the
diagnosis (Essential clinical criteria for the diagnosis of RLS).

Results: The study showed that patients with anaemia had a
statistically significant correlation with RLS (p=0.04) and severity
of RLS (p=0.032). Serum ferritin levels too showed a statistically
significant correlation with RLS (p=0.032).

Conclusion: Patients with severe anaemia and lower serum
ferritin levels were more prone to RLS and had more RLS severity.
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INTRODUCTION

The Restless Legs Syndrome (RLS) also known as WED is a
disorder characterised by neurologic features like the urge of
rhythmic limb movement, which can either decrease or stop on
limb motion. There is a creepy-crawly sensation along with itchiness
and pins and needles like feeling [1-3]. The patients are likely to
be misdiagnosed and physicians need to keep a comprehensive
approach towards RLS to recognise, investigate, diagnose, and
manage RLS. The prevalence of RLS is from 5% to 10% among
adults and increases with age [4,5]. It is far more common in
females, especially multiparous women [6,7]. Usual age of onset of
RLS symptoms is around the fourth to the fifth decade, however,
studies had shown more prevalent among the elderly population
with 20% of people above the age of 65 years [2,8].

Primary and secondary RLS is indistinguishable at the initial
presentation. Primary idiopathic RLS is not age-specific. Primary
RLS often has genetic predilection whereas secondary RLS is often
triggered by drugs or conditions like anaemia, Chronic Kidney Disease
(CKD), etc., [9-11]. The mechanism behind it is said to be linked to an
inherited defect in dopamine metabolism. In dopamine production,
iron is a cofactor for tyrosine hydroxylase, a rate-limiting enzyme
that undergoes hydroxylation [12-14]. Even RLS secondary to CKD,
pregnancy, and anaemia involves alterations in iron metabolism. The
pathology lies in the substantia nigra showing reduced iron storage
visualised by the MRI brain of RLS patients. The reduced levels of
iron are found to be proportionate to RLS severity.

Serum iron is lower at night and the RLS severity too increases by
evening which coincides with lower serum iron values. Serum iron
according to a study is central in RLS [13,14]. Even iron deficiency
anaemia is 4 to 5 folds more in RLS patients [15]. This study aimed
to find the prevalence of RLS in a rural population of Wardha district
of Maharashtra in central India, as it remains an underdiagnosed
entity especially in anaemic elderly.

MATERIALS AND METHODS

This cross-sectional study was conducted at Department of
Medicine, Jawaharlal Nehru Medical College, Wardha, central India,

after obtaining permission from the Institutional Ethics Committee
{Reg No. DMIMS (DU)/IEC/2019/4074}.

Inclusion criteria: All consecutive patients of age >60 years,
diagnosed with anaemia (iron deficiency anaemia), and admitted in
rural teaching hospital Wardha from October 2019 to December
2019. Patients with a history of diabetes mellitus (for not more than
10 years), hypertension and smoking were also included in this
study.

Exclusion criteria: Patients suffering from thyroid disorders,
Parkinson’s disease, peripheral neuropathy (ruled out by clinical
evaluation as Nerve Conduction Velocity (NCV) was not done
due to financial constraint (deep tendon reflex examination was
the cornerstone to examine neuropathies, a focal loss of deep
tendon reflex, absent ankle jerks with preserved reflex at other sites
suggests length-dependent axonopathies). Patients on antipsychotics,
antidepressants, anticonvulsants, statins, and steroids, and alcohol
consumers were also excluded.

Power analysis was done in G*Power (point biserial correlation) and
an adequate sample size was taken with power (0.80), alpha (0.05),
a small effect size (p=0.1), and two tails. Based on the above-
mentioned assumptions, the desired sample size was 100.

Detailed information regarding the patient’s past medical disorders
and pharmacological interventions were taken. All participants
were subjected to general and systemic examination. Anaemia
was further classified into mild (haemoglobin between 10-10.9 mg/
dL), moderate (haemoglobin between 7-9.9 mg/dL) and severe
when (haemoglobin <7 mg/dL) according to WHO criteria,
VMNIS 3 [16]. Spectrophotometry (CLIA) was used for ferritin
studies, 4 mL serum from 1 Serum Separating Tube (SST) was
taken and haemolysis was avoided. An overnight fasting sample
was preferred.

Each patient was provided with a RLS/WED diagnostic criteria:
Updated IRLSSG consensus criteria [6,17-19] by a third person who
was oblivious to the nature of the study and its possible outcome, to
avoid bias. The diagnosis of disease status was exclusively based
upon the patient’s medical history alone.
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Patients under study were questioned for RLS diagnosis. The
questions were as follows:

1. The presence of an urge for leg movement is sometimes
associated with or due to an unpleasant/uncomfortable leg
sensation.

2. Presence of an urge for leg movement with unpleasant
sensation while lying down/sitting that starts or aggravates
during rest or period of inactivity.

3. Presence of an urge for leg movement with the unpleasant
sensation which may resolve completely or incompletely on
stretching of the limb/walking till the movement persists.

4. Presence of an urge for leg movement along with an unpleasant
sensation that starts or aggravates at night or evening more than
daytime, during a period of rest or absence of limb movement.

5.  Excluding the presence of such features solely because of
other medical or behavioural states like arthritis, habitual foot
tapping, myalgia, oedema, venous stasis, leg cramps, etc.,

RLS severity was assessed using the IRLSSG, RLS rating scale for
severity in which patients were inquired via the mentioned questions:

1. Rate the discomfort due to RLS in arms and legs
2. Rate the need for moving due to RLS.

3. Quantify the relief achieved on movement in the discomfort in
arms and legs due to RLS.

How much disturbance in sleep is present due to RLS?
How much tired or sleepless do you feel due to RLS?
Describe the RLS severity in total.

What is the frequency of RLS features?

© N o o~

On an average day, describe the RLS Severity if symptoms
occur?

9. How impactful is RLS over your work, school, family, and
social life?

10. Describe the severity of disturbance in mood, irritability, anxiety,
depression, anger, or sadness due to RLS.

The study group was categorised into 5 groups based on their
respective scores: patients with score=0 into “none” group, patients
with a score between 1 to 10 into “mild” group, patients with a
score between 11 to 20 into “moderate” group, patients with a
score between 21 to 30 into the “severe” group and patients with a
score between 31 to 40 into “very severe” group [17]. The general
examination was done for all patients and vitals checked, blood
pressure was measured in the right arm, supine position by the
auscultatory method.

STATISTICAL ANALYSIS

Statistical analysis was done by using descriptive and inferential
statistics using the chi-square test and one way ANOVA and
software used in the analysis were Statistical Package for the Social
Sciences (SPSS) 24.0 version and GraphPad Prism 7.0 version and
p<0.05 was considered as the level of significance.

RESULTS

In this study, out of 100 elderly patients of age >60 years, the
majority (75) were in the age group of 60 to 69 years. The mean
age of patients was 66.27 years and there were 76 males. The
majority (83) patients did not have RLS symptoms. The mean Hb%
was 7.39, mean MCV was 73.63, and mean serum Ferritin was
103.95 [Table/Fig-1].

Of the 100 elderly patients, in the age group of 60 to 69 years,
1.33% have severe RLS. In the age group 70 to 79 years, 4.35%
have severe RLS. In the age group >80 years, 50% have severe RLS.
The correlation between age and severity of RLS was statistically
(p=0.002) as shown in [Table/Fig-2].
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Variables No. of patients
Age (Years)

60-69 75

70-79 23

>80 2
Mean+SD 66.27+5.45 (60-85 year)
Gender

Male 76

Female 24

H/O DM

Present 22

Absent 78

H/O HTN

Present 49

Absent 51

H/O Smoking

Present 24

Absent 76

RLS

Present 17

Absent 83
Severity of RLS

None 83

Mild 3
Moderate 11

Severe 3

Very severe 0

Hb (gm%) 7.39+1.98 (3.20-12)
MCV (fl) 73.63+13 (50-110)
Ferritin (ng/mL) 103.95+89 (7-300)
Ferritin (RLS present) 61.58
Ferritin (RLS absent) 112.62
Anaemia

Mild 15
Moderate 36

Severe 49

[Table/Fig-1]: Baseline characteristics of study participants.

RLS: Restless legs syndrome; Hb: Haemoglobin; MCV: Mean corpuscular volume; H/O: History of;
HTN: Hypertension; DM: Diabetes mellitus; SD: Standard deviation

Out of 100 patients, 15 had mild anaemia, of which 6.67%
patient had severe RLS. 36 patients had moderate anaemia, of
which 2.78% patient had severe RLS. Out of 49 patients with
severe anaemia, 2.04% patient had severe RLS, as shown in
[Table/Fig-3,4].

Out of 100 patients, 3 patients had mild RLS and their mean serum
ferritin was 13.0, 11 patients had moderate RLS and their mean
serum ferritin was 78.09 and 3 patients had severe RLS with their
mean serum ferritin value being 49.66. The correlation of serum
ferritin with the severity of RLS was statistically significant (p=0.032)
as shown in [Table/Fig-5].

Multiple logistic regression analysis showed that age was the main
factor that was associated with RLS (p=0.041) [Table/Fig-6].

DISCUSSION

Anaemia has an impact on RLS as well as its severity specifically
among the elderly population. The primary outcome of the study was
to find the strength of association between anaemia and RLS and the
secondary endpoint was to determine, if RLS symptoms increased
with the severity of anaemia. Various other factors are already known
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[Table/Fig-2]: Correlation of age in years with the severity of RLS.

Severity of RLS
Age (Years) None Mild Moderate Severe Very severe Total Chi-square value
60-69 66 (88%) 1 (1.33%) 7 (9.33%) 1 (1.33%) 0 (0%) 75 (%)
70-79 16 (69.57%) 2 (8.70%) 4 (17.39%) 1 (4.35%) 0 (0%) 23 (%) 21.05
>80 1 (50%) 0 (0%) 0 (0%) 1 (50%) 0 (0%) 2 (%) p=0.002
Total 83 (83%) 3 (3%) 11 (11%) 3 (3%) 0 (0%) 100 (100%)

Chi-Square was applied; RLS- Restless legs syndrome; p<0.05 was considered as the level of significance

RLS .
Chi-square
Anaemia Present Absent Total value
Mild 1(6.67%) 14 (93.33%) 15 (15%)
Moderate 3(8.33%) 33 (91.67%) 36 (36%) 6.20
Severe 13 (26.53%) | 36 (73.47%) 49 (49%) p=0.04
Total 17 (17%) 83 (83%) 100 (100%)

[Table/Fig-3]: Correlation of anaemia with Restless Legs Syndrome (RLS).

Chi-Square test was applied; p<0.05 was considered as the level of significance

the present study, correlation of anaemia to RLS was statistically
significant (p=0.04). It was also found that RLS severity increased
with the severity of anaemia (p=0.032). Other studies also showed
patients having anaemia had a significantly higher risk of developing
RLS [21,22].

In the present study, patients with RLS had lower mean serum
ferritin levels (61.58) than patients who did not have RLS (112.62).
Lower serum ferritin levels were found to be associated with more
severe RLS symptoms (p=0.032). Some studies showed that there

[Table/Fig-4]: Correlation of anaemia with the severity of RLS.

Severity of RLS | N Mean | Std. deviation | Std. error mean | F-value
None 83 | 112.62 86.11 9.45

Mild 3 13.00 6.24 3.60

Moderate iR 78.09 109.93 33.14 3.05
Severe 3 | 49.66 63.51 36.67 p=0.032
Very severe

Total 100 | 103.95 89.00 8.90

[Table/Fig-5]: Correlation of Sr. ferritin with of severity of RLS.

ANOVA was applied; RLS: Restless legs syndrome; Sr. ferritin is represented in ng/mL.
p<0.05 was considered as the level of significance

95% ClI for EXP (B)
Parameters B SE p-value Exp (B) Lower Upper
Age -0.141 | 0.069 0.041 0.869 0.760 0.994
Gender -0.030 | 0.673 0.965 0.971 0.260 3.628
Hb 0.210 | 0.190 0.268 1.234 0.851 1.791
MCV 0.013 | 0.087 0.730 1.013 0.942 1.089
Ferritin 0.008 | 0.005 0.100 1.008 0.998 1.018
DM 0.745 | 0.798 0.350 2.107 0.441 10.059
HTN 0.514 | 0.622 0.409 1.672 0.494 5.660
Smoking -1.379 | 0.925 0.136 0.252 0.041 1.543
Constant 8.319 | 5.818

[Table/Fig-6]: Multiple logistic regression analysis for RLS.

Hb: Haemoglobin; MCV: Mean corpuscular volume; HTN: Hypertension; DM: Diabetes mellitus;
SE: Standard error; p<0.05 was considered as the level of significance

to predispose a patient towards RLS, factors like ferritin levels in iron
deficiency anaemia, diabetes mellitus, hypertension, and smoking.
It was found that RLS has a statistically significant correlation to
anaemia and serum ferritin, although no such correlation was found
with other variables like Mean Corpuscular Volume (MCV), diabetes
mellitus, hypertension, and smoking. The correlation between age
and severity of RLS was statistically significant (p=0.002). Similarly
in another study, the authors showed a higher prevalence of RLS
among the elderly population (24.2%). However, they did not
divide the severity group of RLS as in the index study [19,20]. In

Severity of RLS
Anaemia None Mild Moderate Severe Very severe Total Chi-square value
Mild 13 (86.67%) 0 (0%) 1 (6.67%) 1 (6.67%) 0(0%) 15 (15%)
Moderate 31(86.11%) 1 (2.78%) 3(8.33%) 1 (2.78%) 0 (0%) 36 (36%) 6.85
Severe 39 (79.59%) 2 (4.08%) 7 (14.29%) 1 (2.04%) 0 (0%) 49 (49%) p=0.032
Total 83 (83%) 3 (3%) 11 (11%) 3 (3%) 0(0%) 100 (100%)

Chi-Square was applied; RLS- Restless legs syndrome; p<0.05 was considered as the level of significance

was decreased serum ferritin in the elderly population associated
with RLS and among other RLS patients [21,23,24]. In this study, no
significant relationship was found between MCV, diabetes mellitus,
hypertension, and smoking. In a study, the authors included
110 consecutive patients from age 34 to 87 years having type 2
diabetes. RLS was detected in 27 patients, however relation was
not significant (p=0.31) [25]. In another study, the authors found
that RLS was present in 22 diabetic patients (17.7%) and only
5 controls (5.5%) and that RLS was independently associated with
type 2 diabetes (p<0.04) [26]. Another study confirmed a positive
relationship and a high prevalence of RLS among patients with
T2DM visiting primary healthcare [27].

A study showed patients with higher systolic and diastolic
blood pressure had higher RLS frequency. Hypertension was
more prevalent among women and RLS frequency increased
with hypertension. Among the RLS group with higher frequency
(15 episodes per month), hypertension was more prevalent
(833%), patients with RLS frequency of 5 to 14 episodes
per month had a prevalence of hypertension of about 26%
and the prevalence was the lowest (21.4%) among patients
without RLS [28]. Another study showed that patients with
hypertension, hypertension with diabetes mellitus, and only
diabetes mellitus had a higher frequency of RLS (30%, 30%, and
21%, respectively) [29]. This was contradictory to the present
study finding which could have been because all the patients
were elderly while the stated study included patients below 60
years. Another study concluded the consistent and-long term
improvement of RLS symptoms by cigarette smoking possibly
due to stimulation of nicotine acetylcholine receptors in a similar
neuronal dopaminergic population [30]. However in the present
study, no significant correlation was found between smokers and
RLS symptoms.

Limitation(s)

No objective methodology could be used for excluding the
conditions as mentioned in the exclusion criteria of the study, due
to financial constraints.
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CONCLUSION(S)

Restless Legs Syndrome (RLS) is a commonly occurring, but a
frequently underdiagnosed and neglected condition among elderly
patients, as it showed significant correlation to age, anaemia, and
serum ferritin level in this study. RLS severity increased with age and
with severity of anaemia. Patients with severe anaemia and lower
serum ferritin levels are more prone to RLS and had more severity
of RLS. This article gives an insight into why physicians must focus
on symptoms of RLS to improve patient care and must have a
background knowledge about RLS to diagnose and manage it.
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