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INTRODUCTION 
Restless legs syndrome (RLS), also known as Willis–Ekbom disease, 
is a common neurological sensorimotor disorder often associated with 
severe sleep disturbances and an impaired quality of life [1]. Restless 
legs syndrome (RLS) is a sensory and motor disorder characterized by 
unpleasant sensations and pain, especially in the legs, and an 
irresistible urge to move them during sleep or rest. Symptoms 
commonly occur in the evening or at night and decrease with 
movement and often lead to sleep disturbance [3]. There is often an 
unpleasant feeling in the legs that improves temporarily by moving 
them [3].This feeling is often described as aching, tingling, or crawling 
in nature [3]. Occasionally, arms may also be affected [3]. The feelings 
generally happen when at rest and therefore can make it hard to sleep. 
Additionally, many have limb twitching during sleep, a condition 
known as periodic limb movement disorder [4]. RLS is not the same as 
habitual foot-tapping or leg-rocking [1]. 

The reported prevalence of RLS in the general population varies 
between 5% and 15% [5]. Some but not all reports suggest marked 
geographic differences in the prevalence of RLS with a lower 
prevalence in Asian countries [6]. Around 2.7% of individuals 
experience at least moderately distressing symptoms likely to warrant 
treatment, of whom 55.5% experience disturbance of daytime 
functioning [7]. In a US survey of RLS prevalence and burden, 1.5% of 
respondents were identified as RLS sufferers (symptoms ≥ 2 times per 
week with moderate-to-severe distress), with a mean work 
productivity loss of 1 day per week [8]. 

RLS is thought to be a central nervous system disorder related to 
dopaminergic dysfunction and impaired iron homeostasis in the brain 
[9]. Proteomic analysis of the cerebrospinal fluid of patients with RLS 
reveals a protein profile that is consistent with clinical findings of 
disruptive sleep, cardiovascular dysfunction, and painful symptoms 
[10]. Around 60% of patients with idiopathic/primary RLS have a first-
degree relative who also suffers from the disorder, [11] and genome-
wide association studies have identified genetic risk factors [12]. 
Secondary RLS is associated with iron deficiency, pregnancy, and end-
stage renal disease; all 3 conditions are characterized by reduced 
central iron availability [13]. RLS prevalence increases with the 
progression of these diseases, and iron supplementation has been 
found to reduce the symptoms of RLS [14]. Both the prev alence and 
severity of RLS are higher in patients with IDA compared with the 
general population. Previous studies have reported the prevalence of 
RLS to be 5%–10% in the general population [15] and 25%–43% in 

patients with IDA [16]. The correlation between RLS severity and 
serum ferritin level has been well defined [13, 17]. Iron deficiency in 
the brain may lead to dysfunction of the striatal dopamine 
neurotransmission pathway, resulting in RLS [18]. Many studies were 
done on the general population; however, there are few studies on the 
relationship between iron deficiency anemia with RLS and sleep 
quality. In this sense, the present study was conducted to determine the 
relationship between iron deficiency anaemia with restless leg 
syndrome and sleep quality.

MATERIALS AND METHODS
This prospective observational study was conducted at postgraduate 
department of Psychiatry, Institute of mental health and Neurosciences 
(IMHANS), GMC, Srinagar from 2022 to 2023. In this study 92 
consecutive patients who visited the out patients department with any 
sleep related complaint were invited to participate in the study. Patients 
of either gender, age >18 years, non-surgical were included after taking 
a valid Informed / written consent. Pregnant women or having 
menorrhagia, blood dyscrasias, iron supplements or steroids, any 
neurological comorbid or comatose patients and mentally 
handicapped persons were excluded from the study. Data on 
demographic variables, (age, gender, residence) were collected. After 
a complete clinical history and physical examination, the participants 
were requested to answer a self-administered questionnaire survey 
about RLS. The questionnaire included four questions based on the 
essential diagnostic criteria for RLS as set by the IRLSSG in 2003 [2]. 
Of 92 patients, 57patients were diagnosed of restless leg syndrome 
(RLS) and were included in the study. 

Outcome variable was presence of IDA confirmed through Hb% level 
and total iron-binding capacity (TIBC), bilirubin level and serum urea 
level, Pittsburgh Sleep Quality Index (PSQI) and severity distribution 
of restless legs syndrome. Presence of comorbid like uremia was 
deemed as effect modifier. Iron deficiency anemia [defined as having 
anemia Hb<12 gm/dL in males and <11 gm/dL in females and iron 
deficiency (free erythrocyte protoporphyrin (FEP) >100 μg/dL, and 
serum total iron binding capacity (TIBC) >360 μmol/L] were noted on 
the patients. 

Statistical Analysis
Data analysis and presentation was done through SPSS-25. To evaluate 
the effect modification, study variables were stratified followed by 
application of chisquare with a p value <0.05 taken as significant. 
Further advance statistical test and correlation was also evaluated.
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ABSTRACT
Aim: This study was conducted to determine the relationship between iron deficiency anaemia with restless leg syndrome and sleep quality.  
Materials And Methods: In this prospective observational study 92 consecutive patients who visited the out patients department with any sleep 
related complaint were invited to participate in the study. Of 92 patients, 57patients were diagnosed of restless leg syndrome (RLS) and were 
included in the study. Outcome variable was presence of IDA confirmed through Hb% level and total iron-binding capacity (TIBC), bilirubin level 
and serum urea level, Pittsburgh Sleep Quality Index (PSQI) and severity distribution of restless legs syndrome. The mean restless legs Results: 
syndrome score in anaemic patients was 16.62±6.65 with the range from 4-29, while in non-anaemic patients mean restless legs syndrome score 
was 10.75±6.29 with the range from 2 to 21. A significant difference was observed between anaemic and non-anaemic patients with the p value of 
0.0001. In anaemic group maximum 12 (50%) patients had severe to very severe RLS, while in non-anaemic group 84.85% patients had mild to 
moderate RLS and only 15.15% patients had severe RLS. Mean total sleep quality score was 6.97 ± 1.92 in anaemic patients and 4.88 ± 1.57 in no-
anaemic patients. In terms of total PSQI score, there was a statistically significant difference between the anaemic and non-anaemic patients, p 
value =0.0001. Restless leg syndrome is common neurological disorder in our population. Its association with iron deficiency Conclusion: 
anaemia in well observed in other countries; same is the case with our local population and IDA affects sleep quality irrespective of co-morbid 
psychiatric disorders such as depression and anxiety. 
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RESULTS
The mean age of patients was 34.5±7.22 (range 21-59) years. There 
were 18 (32%) male patients and 39 (68%) were females. The socio-
demographic characteristics of the study groups are given in Table 1.

In this study, mean duration of RLS was 12.29±4.98 (range 4-35) days. 
The mean hemoglobin was 11.72±3.02 g/dL ranged from 6.5 to 16.2 
g/dL. The mean total iron-binding capacity was 41.95±29.91 (range 
(range 14-119) μmol/L (Table 1). 

In this study, the prevalence of iron deficiency anaemia (IDA) was 24 
(42%). Mild anemia was detected in 12 (21%) patients followed by 
moderate anaemia in 9 (16%) while severe anaemia affected 3 (5%) 
patients (Fig. 1). 

Association of Iron deficiency Anaemia with RLS
The mean restless legs syndrome score in anaemic patients was 
16.62±6.65 with the range from 4-29, while in non-anaemic patients 
mean restless legs syndrome score was 10.75±6.29 with the range from 
2 to 21. A significant difference was observed between anaemic and 
non-anaemic patients with the p value of 0.0001. In anaemic group 
maximum 12 (50%) patients had severe to very severe RLS, while in 
non-anaemic group 84.85% patients had mild to moderate RLS and 
only 15.15% patients had severe RLS (Table 2). 

 
Association of Iron deficiency Anaemia with quality of sleep
In this study, mean total sleep quality score was 6.97 ± 1.92 in anaemic 
patients and 4.88 ± 1.57 in no-anaemic patients. In terms of total PSQI 
score, there was a statistically significant difference between the 
anaemic and non-anaemic patients, p value =0.0001. The mean PSQI 
subscales are depicted in table 3.

DISCUSSION
Iron deficiency anaemia (IDA) is very common medical condition. It 
may be a cause as well as may occur as a comorbid with many illnesses. 
Many times relation of IDA with other illness seems irrelevant or 
trivial- but indeed has a great impact. As a common finding of our daily 
practice, it was observed that rest leg syndrome is quite common yet; 
ignored by the healthcare providers and the patients. The current study 
focused to investigate relation between commonly found pathologies 
i-e; RLS and sleep disorder with IDA. 

The current study found that prevalence of IDA among RLS patients 
was 42%. A study from Sao Paulo found that only 5% of RLS patients 
had IDA associated while on the other extreme a studies by Daubian-
Nose et al [19], Weinstock and Walters [20] found that 43% RLS 
patients had IDA. Allen et al [21] noted that one third of patients (31%) 
have IDA with RLS. A study from Saudi Arab noted that IDA was 
present in 57% patients of secondary RLS [22]. Thus; the single most 
consistent finding and the strongest environmental risk factor 
associated with RLS is IDA. 

In a study conducted by Hyoeun Bae et al. [23] in Korea aimed at the 
prevalence of RLS in patients with iron deficiency anemia, 40.3% of 
patients had RLS, the majority (82%) of which was severe and very 
severe. Also, patients with iron deficiency anemia and RLS had more 
sleep disorders and emotional problems than patients with iron 
deficiency anemia without RLS.

In our study, a significant correlation was observed between iron 
deficiency anaemia and RLS. In this study 50% patients among 
anaemic had severe to very severe RLS and in non-anemic patients 
only 15.15% had severe RLS. General ly,  al though the 
pathophysiology of RLS is still not fully understood; however, 
dopaminergic system disorder, genetics, and iron deficiency have been 
mentioned among the causes of this disease [24, 25]. Iron is implicated 
in different brain physiological processes, such as dopamine 
production, synaptic density, myelin synthesis, and energy production, 
and probably in norepinephrine and serotonin neurotransmitter 
systems [26]. There is strong evidence linking iron deficiency to the 
pathophysiology of RLS, PLMD, ADHD, and RSD. The brain 
dopamine production system is known to play an important role in 
these conditions [26, 27]. Due to its ability to interconvert ferric and 
ferrous forms, iron is one of the core elements of oxygen transport 
(hemoglobin), oxygen storage (myoglobin), and energy production 
(cytochromes), and of the catabolism of several enzymes, such as 
tyrosine hydroxylase, which is the rate-limiting step in dopamine 
production. Iron levels are kept within physiologic ranges through 
feedback loops regulating iron absorption [28]. Hepcidin is known as 
the main regulator of iron homeostasis in gut and blood cells [29]. 

Iron deficiency has been described to cause behavioral and 
developmental symptoms [30]. Iron has a complex effect on 
dopaminergic function. It is a cofactor for tyrosine hydroxylase and is 
integral to D2 receptor function [31]. In our study a significant 
correlation was observed between iron deficiency and sleep disorders. 
In this study, mean total sleep quality score was 6.97 ± 1.92 in anaemic 
patients and 4.88 ± 1.57 in no-anaemic patients. Neuromodulation by 
the DA system plays an important role in sleep regulation, comprising 
the modulation of REM sleep quality, quantity, and timing [32]. Holst 
et al. [33] studied sleep-wake regulation in humans and combined 
pharmacogenetic and neurophysiologic methods to analyze the effects 
of the 3′-UTR variable-number-tandem-repeat polymorphism of the 
gene (DAT1, SLC6A3) encoding dopamine transporter. Their results 
recommended that the dopamine transporter contributes to 
homeostatic sleep-wake regulation in humans. Peirano et al. [34] 
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Table 1: Baseline demographic characteristics of patients 
Age (Mean ± SD) 34.5 7.22
Age group (Years)
18-30 (No. /%) 21 37
31-45 (No. /%) 17 30
46-60 (No. /%) 12 21
>60 (No. /%) 7 12
Gender
Male (No. /%) 18 32
Female (No. /%) 39 68
Marital status
Unmarried (No. /%) 13 23
Married (No. /%) 44 77
Income status
Low (No. /%) 19 33
Middle (No. /%) 27 48
High (No. /%) 11 19
Duration of RLS (Mean/range) days 12.29±4.98 4-35
Hemoglobin (Mean/range) g/dL 11.72±3.02 6.5-16.2
Total iron-binding capacity (Mean/range) 
μmol/L

41.95±29.91 14-119

Table 2: Severity distribution of restless legs syndrome 
Severity Anaemic patients 

(N=24)
Non-anaemic patients 
(N=33)

No. of 
patients

Percentag
e

No. of 
patients

Percentage

Mild (0-10) 5 21.83 17 51.52
Moderate (11-20) 7 29.17 11 33.33
Severe (21) 9 37.5 5 15.15
Very severe (22-40) 3 12.5 0 0
Mean 16.62±6.65 (range 4-

29)
10.75±6.29 (range 2-
21)

P Value= 00001

Table 3: Distribution of the Pittsburgh Sleep Quality Index 
(PSQI) and its scales
Questionnaires Anaemic 

(mean)
Non-anaemic 
(mean) 

P Value

Subjective sleep quality 1.28 ± 0.27 0.90 ± 0.31 0.0001 
Sleep latency 1.26 ± 0.22 1.02 ± 0.31 0.0001
Sleep duration 0.71 ± 0.21 0.65 ± 0.11 0.080 8
Habitual sleep efficiency 0.62 ± 0.23 0.56 ± 0.19 0.1423
Sleep disturbances 1.55 ± 0.19 1.01 ± 0.11 0.0001 
Use of sleep medication 0.38 ± 0.10 0.05 ± 0.01 0.001
General dysfunction 1.31 ± 0.23 0.95 ± 0.21 0.0001 
Total sleep disorder 6.97 ± 1.92 4.88 ± 1.57 0.0001 



described that relative to controls, children with IDA showed longer 
duration of REM sleep episodes in the first third and shorter in the last 
third; more REM sleep episodes in the first third and fewer in the 
second third; and shorter latency to the first REM sleep episode and 
shorter NREM stage 2. Thus, their outcomes display that IDA is allied 
with long-lasting alterations in the temporal organization of sleep 
patterns. Peirano et al. [34] recommended that the changes in the 
neurotransmitter metabolism caused by iron deficiency, psychological 
status or a likely restless leg syndrome (RLS) influences sleep 
negatively. These outcomes might be clarified by some mechanisms. 
One possible explanation for the differences is that long-lasting effects 
of iron deficiency on the developing dopamine (DA) system are a 
promising example [35]. 

CONCLUSION
Restless leg syndrome is common neurological disorder in our 
population. Its association with iron deficiency anaemia in well 
observed in other countries; same is the case with our local population 
and IDA affects sleep quality irrespective of co-morbid psychiatric 
disorders such as depression and anxiety. And similarly, it was shown 
that subjective sleep quality was worse in patients with IDA when 
compared to non-anaemic patients.
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