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Abstract 

Background: Restless legs syndrome is a sensorimotor disorder associated with mental health conditions 

notably depression. Restless legs symptoms and depression are commonly associated with pain. The study 

investigated the influence of restless legs symptoms on musculoskeletal pain in patients with depression or 

with increased depressive symptoms. 

Methods: A cross-sectional study of primary care patients in the Central Finland Hospital District. The 

prevalence of restless legs symptoms was studied in patients with depressive symptoms (n=695) and 

controls without a psychiatric diagnosis (n=410) by using a structured questionnaire. The depressive 

symptoms were evaluated with the Beck Depression Inventory and the psychiatric diagnosis was confirmed 

by means of a diagnostic interview (MINI). Prevalence and intensity of musculoskeletal pain was captured 

with form-based questions. Single-question screen for restless legs symptoms was applied.  

Results: There was a significant difference in the prevalence of continuous widespread musculoskeletal 

pain between the three study groups: the controls 4.6% (95% CI: 2.8 to 7.1), the patients with symptoms of 

depression without diagnosis 16.0% (11.7 to 21.1), and the patients with diagnosed depression 22.1% (18.3 

to 23.3) (p=0.006 after adjusted with age, sex, smoking, use of alcohol, education years, body mass index, 

use of antidepressants, and physical activity, after multiple corrections, all groups were significanly 

different from each oters). Compared with those having not restless legs symptoms, subjects with restless 

legs symptoms  had more often continuous widespread musculoskeletal pain  in the control subjects 

(p=0.001;  2.3% vrs 10.5%) and in the patients with depressive symptoms without a depression diagnosis 

(p=0.024; 9.1 vrs 18.7%) but not in those with diagnosed depression (p=0.98; 19.5 vrs 19.4%). The restless 

legs symptoms was associated with intensity of pain in all groups (p<0.001). 

Conclusions: : Restless legs symptoms were related to continuous widespread musculoskeletal pain in 

subjects without depressive symptoms and patients with depressive symptoms without a depression 

diagnosis. Pain intensity was  higher in the subjects with restless legs symptoms regardless of depressive 

symtoms or depression. 

Implications: Clinical management of pain in patients with restless legs symptoms should include an 

increased focus on the prevention and treatment of either conditions. 

Keywords: restless legs syndrome, depressive disorder, depression, primary health care, musculoskeletal 

pain 

 

  



Introduction 

Depression impairs health substantially and is a major global burden (1). Apart from a low-spirited mood 

and a frail quality of life, depressed patients have a more severe sense of pain compared to others (2). The 

culprit of depression is both biological and psychosocial stress. Genes and epigenetic mechanisms partly 

create the basis for depression (3). Depression and pain have been found to be related to restless legs 

symptoms (4-6).  

 

The restless legs symptoms are unpleasant sensations such as need to move, crawl or tingle in the lower 

limbs (7). Moreover some patients experienced the symptoms as pain intrinsically without any other source 

of pain (8). Often restless legs symptoms occur with widespread pain and distressing ailments such as 

tension-type headaches, migraines and fibromyalgia (9-13). Knowledge of the pathophysiology and clinical 

experience of restless legs symptoms have increased during the last decade, but the definite 

pathophysiology is still not completely elucidated.  

 

Several different theories such as the lack of folate, hormones, deficient dopaminergic neurotransmission, 

genetics, systemic inflammation, peripheral hypoxia and iron deficiency have been suggested (14-17). Lack 

of iron metabolism is more about the central nervous system than peripheral parts and inflicts 

dopaminergic function-disrupting monoamine neurotransmitter synthesis (18). For an individual this could 

explicate depressive symptoms alongside restless legs symptoms (19). It is suspected that in the depressed 

patients the number of dopamine receptor has increased (20). Dopamine agonists are effective treatments 

for symptoms of restless legs syndrome beside gabapentin, pregabalin, and opioids (21-23); along with 

those are apposite medications to treat severe or chronic pain.  

 

Aim 

Due to non-existent data on the correlation between restless legs symptoms, a diagnosis, or symptoms of 

depression and musculoskeletal pain, we sought to characterize this relationship in a geographically 

defined sample of patients with depressive symptoms with and without clinical depression and population-

based control subjects without a psychiatric diagnosis. We hypothesized that pain prevalence and intensity 

have an association with the presentation of restless legs symptoms among subjects with depressive 

symptoms. 

 

Methods 

The study (Finnish Depression and Metabolic Syndrome in Adults, FDMSA) was conducted in municipalities 

of the Central Finland Hospital District and 706 patients were involved. The patients were 35 years or older 

and they went to a depression nurse case manager on their own or were referred by a general practitioner. 

The patients were included in this study if they were treated by a depression nurse case manager in 2008–

2009 and had depressive symptoms and had a score of least 10 on the 21-item Beck’s Depression Inventory 

(BDI) (24). Notification was based on written and oral patient information and written consent was 

obtained before any study procedures. The study protocol was approved by the Ethics Committee of the 

Central Finland Hospital District. 

 



The control group comprised 426 subjects over 35 years old. They were selected to the contol group using 

random sampling 2008-2009. The random sample was stratified by age, sex and community representing 

the population in the study. The tool for collecting the random sample was Statistics of Finland 

(http://www.stat.fi) which is independent organization under the Ministry of Finance and manages the 

data registers in Finland. After excluding participants with missing values (e.g. restelesslegs symptoms, 

missing values, n=27) the study population of the present study included 695 patients and 410 controls. 

 

The data was collected through a enquiry including questions about use of medication, previously 

diagnosed somatic disorders, smoking, years of education, use of alcohol (number of drinks per week). 

Leisure-time physical activity (number of 30-min exercise sessions) was  delineated with the question: 

”How often do you engage in physical activity for at least half an hour so that you are out of breath and 

sweating?” Replies were classified as low (0-2 sessions per month), moderate (1-2 sessions per week), or 

high (three or more sessions per week) (16, 25). 

 

The BDI was used for evaluating the severity of  depression symptoms (24, 26), but the psychiatric diagnosis 

was confirmed with a diagnostic interview (Mini-International Neuropsychiatric Interview; MINI.; (27)) 

performed by a duly educated study nurse (28). Of the patients with BDI score of 10 or higher, 439 subjects 

had confirmed depression diagnosisis determined by MINI (27, 29). In all 256 subjects did not fullfill the 

diagnostic criteria since they had depressive symptoms without depression diagnosis  

 

Musculoskeletal pain was captured by enquiring: “Do you have pain?” with response categories: 1) not at 

all; 2) I have pain rarely or temporarily; and 3) I have pain frequently or continuously in the joints, back, 

neck, or multisite. The prevalence of the continuous widespread  pain was based on answer category 3 

(frequent or continuous pain in the joints, back, neck, or multisite). Pain intensity was formed based on 

three pain-related questions. Participants were asked if they have had 1) pain or stiffness in joints; 2) neck 

pain; or 3) back pain during the last four weeks. Answers (0, have not had; 1, have had mild pain; 2, have 

had difficult pain; 3, have had severe pain) were summed up into a total score (scale ranging between 0 and 

9), which accounted for pain intensity (30). 

  

The restless legs symptoms were inspected by a structured and tested question: “When you try to relax in 

the evening or sleep at night, do you ever have unpleasant, restless feelings in your legs that can be 

relieved by walking or movement?”. The question took into account an urge to move the legs, primarily 

during rest or inactivity, and partial or total relief with movement, with presence or worsening exclusively 

in the evening or at night. Reported by previous validation study, the questionnaire had 100% sensitivity 

and 96.8% specificity (31). 

 

The quality of sleep was determined by questions about sufficient sleep and feeling rested in the morning. 

Sufficient sleep was evaluated by the question: “Do you think that your sleep is sufficient (1=Yes, almost 

always; 2=yes, often; 3=rarely or hardly ever; 4=I cannot say)”.  Subjects responding “almost” or “often” 

were regarded as having sufficient sleep. Feeling rested in the morning was evaluated by the question: 

“How tired do you feel during the first 30 minutes after you have woken up in the morning (1=very tired; 

http://www.stat.fi/


2=quite tired; 3= quite rested; 4=I feel fresh)?” Subjects responding "quite rested" or feeling fresh were 

regarded as rested in the morning. 

Statistical analysis 

Data are presented as means with range or standard deviations (SD) or calculated as percentages. 

Statistical significance between groups was tested by analysis of variance (ANOVA) or a chi-squared test. 

When adjusting for confounding factors, an analysis of covariance (tested variable was continuous) or 

logistic regression model (tested variable was categorical ) was applied; models included age, sex, smoking, 

use of alcohol, education years, body mass index, use of antidepressants, and physical activity as 

covariates. In the case of violation of the assumptions (e.g. non-normality), a bootstrap-type test was used. 

The significance for pairwise comparisons were correct for multiplicity using Hommel’s multiple comparison 

procedure (at significance level 0.05).The normality of the variables was tested by using the Shapiro-Wilk W 

test. The Stata 15.1, StataCorp LP (College Station, TX, USA) statistical package was used for the above 

analyses. 

 

Results 

A total of 1105 subjects participated in our study: 363 (32.9%) men and 742 (67.1%) women. Of these 

subjects, 410 were controls with no psychiatric diagnosis (mean BDI scores = 3.2 ± 2.7 points) and 256 were 

patients with depressive symptoms without a depression diagnosis (mean BDI scores = 17.8 ± 6.4 points). 

Of all the patients, 439 received a depression diagnosis (mean BDI scores = 23.4 ± 8.2 points). All the 

subjects with elevated depressive symptoms had lower leisure time physical activity than the controls. 

Furthermore, the prevalence of current smoking was higher in the patient groups than in the controls.  

 

The lowest sufficiency and quality of sleep was perceived by the subjects with diagnosed depression. The 

patient groups used antidepressant medication and different kinds of medications (opioids, NSAID and 

paracetamol) more often than the control group (Table 1). Restless legs symptoms were present in 433 of 

all the study subjects. Subjects without a psychiatric diagnosis (BDI < 10) had the lowest prevalence of 

restless legs symptoms (25 %). Patients with depressive symptoms without a depression diagnosis had a 43 

% prevalence of restless legs symptoms. The highest prevalence of restless legs symptoms, 50 %, was found 

among the patients with diagnosed depression (Table 1). 

 

Figure 1 shows adjusted (for age, sex, smoking, use of alcohol, education years, body mass index, use of 

antidepressants, and physical activity) prevalence of continuous widespread musculoskeletal pain and 

restless legs symptoms between the three study groups: the controls, the patients with symptoms of 

depression without diagnosis, and the patients with diagnosed depression. There was a significant 

difference in the prevalence of continuous widespread musculoskeletal pain between the three study 

groups: the controls 4.6% (95% CI: 2.8 to 7.1), the patients with symptoms of depression without diagnosis 

16.0% (11.7 to 21.1), and the patients with diagnosed depression 22.1% (18.3 to 23.3) (p=0.006 after 

adjusted with age, sex, smoking, use of alcohol, education years, body mass index, use of antidepressants, 

and physical activity). After multiple corrections, all groups were significanly different from each others. 

Compared with those having not restless legs symptoms, subjects with restless legs symptoms  had more 

often continuous widespread musculoskeletal pain  in the control subjects (p=0.001;  2.3% vrs 10.5%) and 

in the patients with depressive symptoms without a depression diagnosis (p=0.024; 9.1 vrs 18.7%) but no in 

those with diagnosed depression (p=0.98; 19.5 vrs 19.4%). 



 

Figure 2 illustrates adjusted (for age, sex, smoking, use of alcohol, education years, body mass index, use of 

antidepressants, and physical activity) intensity of pain and restless legs symptoms between the study 

groups. There was an insignificant relationship between increased intensity of pain and the study groups. 

However, restless legs symptoms have an association with increased intensity of pain in all groups 

(p<0.001).  

  

Discussion 

The main finding was that restless legs symptoms had a significant relationship with continuous widespread 

musculoskeletal pain in the subjects without depressive symptoms and the patients with depressive 

symptoms without a depression diagnosis. However, restless legs symptoms were not associated with 

widespread musculoskeletal pain in patients with a depression diagnosis albeit they have the most pain. 

We found that the subjects with restless legs symptoms and depression symptoms without clinical 

depression may suffer from continuous widespread musculoskeletal pain as frequently as the patients with 

a depression diagnosis.  The second finding was that in addition to depression, restless legs symptoms 

aggravated intensity of pain.  

 

Previous studies have found that restless legs symptoms may have a recurrent affiliation with pain. 

Widespread pain had been linked to restless legs symptoms in patients with asthma, severe bronchitis, 

emphysema and they additionally had often tension-type headache, migraine and fibromyalgia (9-12). The 

hypothesis assumed either the mechanisms of pain intensity defused restless legs symptoms or the 

symptoms compounded the sense of pain. Restless legs symptoms were associated with psychosomatic 

symptoms, notably somatization (32). Subjects with restless legs syndrome have hyperalgesia and more 

long-term and intense pain; also, Parkinson’s disease patients with restless legs symptoms reported a sense 

of pain more repeatedly than those without the symptoms (33-35).  

 

Restless legs symptoms independently aggravated intensity of pain. Restless legs symptoms are subsumed 

to the dopaminergic dysfunction and it had a bidirectional effect on chronic pain and depression (36). 

However, restless legs symptoms added widespread musculoskeletal pain only in healthy subjects and 

patients with depressive symptoms without a depression diagnosis. The patients with depressive symptoms 

without a depression diagnosis had widespread musculoskeletal pain as much as the patients with a 

depression diagnosis but the patients with a depression diagnosis had a high prevalence of restless legs 

symptoms excluding acknowledge of pain (6). One explanation of the present findings could be that 

depression spontaneously increased susceptibility to widespread musculoskeletal pain whereupon restless 

legs symptoms did not intensify pain among the patients with depression. However, restless legs symptoms 

in the patients with depressive symptoms without a depression diagnosis may cause an exacerbation of 

widespread pain. Those patients could experience restless legs symptoms as pain, or a pathomechanism of 

restless legs symptoms had caused an onset of widespread pain. 

 

Pain and depression usually interrelate with each other. Depression predicts pain or a pain-related 

disability more probably than vice versa (37), and predisposes one to obesity and low physical activity (38, 



39). The metabolic features, as a higher triglyceride and glucose level, have been found be associated with 

increased level of specific musculoskeletal pain, such as tendon and back pain (40, 41). 

 

Inflammatory markers, such as C-reactive protein and interleukin-6, increase in depression and have an 

influence on monoamines (42). Furthermore, inflammation markers such as interleukin-6 are linked to 

chronic widespread musculoskeletal pain (43). The main occasion for depression to be determined is the 

monoamine hypothesis, including serotonin, dopamine and noradrenaline insufficiency, which additionally 

has an impact on the chronic pain mechanism (44). The patients with diagnosed depression had the most 

continuous widespread musculoskeletal pain and restless legs symptoms did not exacerbate the occasion. 

The comorbidity of pain and depression is well known and explicated e.g. a function of indoleamine 2,3-

dioxygenase (IDO) or anti- and proinflammatory cytokines (45). Dysregulation of the hypothalamus-

pituitary-adrenal axis and hypercortisolism was associated with depression but patients with widespread 

pain or restless legs syndrome had an insignificant affiliation (46-48). Besides the depression and pain, 

systemic inflammation might play a role in restless legs symptoms (16, 49). 

 

The subjects with depression symptoms or diagnosed depression used pain medication, such as 

paracetamol, anti-inflammatory drugs and opioids, more often than the controls. Opioids, gabapentin and 

pregabalin are potential treatments for restless legs symptoms and severe pain but there was no evidence 

of the effects of paracetamol or nonsteroidal anti-inflammatory drugs on restless legs symptoms.  

 

The strengths of our investigation included a geographically representative sample of middle-aged and 

elderly subjects. Moreover, we used a diagnostic interview in addition to self-rating of depressive 

symptoms. The question assessing the restless legs symptoms has been validated in a clinical setting (31) 

but not particularly in the present setting. Therefore because clinical differential diagnostics were not 

conducted in the present study, we regarded participants with the positive result in this screening as having 

restless legs symptoms instead of having the restless legs syndrome. We had no data on how long the 

symptoms of depression or restless legs had been present, which was a limitation. Another limitation was 

the cross-sectional design of our study, which does not justify making inferences of causality. Additionally, 

only persons aged 35 or older were enrolled in the study, so the results could not be generalised to younger 

age groups (6, 16). 

 

Implications  

When treating patients with pain, physicians should be conscious about the role of restless legs symptoms, 

depressive symptomsa and depression of ensuring high-quality sleep and a life that is could be as pain-free 

as possible. Notably restless legs symptoms had an association with frequent continuous widespread 

musculoskeletal pain in the controls and patients with depressive symptoms without a depression 

diagnosis.  

This finding indicates that there may be an opportunity for intervention and prompt clinicians to screen for 

restless leg symptoms in subjects with  pain, and vice versa. Restless legs symptoms exacerbated intensity 

of pain in all study groups. This grievous condition stipulates apposite treatment from physicians, either 

medical or non-medical, while the pathophysiology is studied.  
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Table 1. Demographic and clinical traits of the subjects. 

 Controls  BDI ≥10 P-value 

  

 

N=410  

Without 

depression  

N=256 

Depression  

 

N=439 

 

Female, number 245 (60) 189 (74) 308 (70) <0.001 

Age, mean (SD) 53 (10) 53 (11) 51 (10) <0.001 

Education years, mean (SD) 12.0 (3.4) 11.0 (3.3) 11.1 (3.0) <0.001 

Body Mass Index, mean (SD) 26.8 (4.6) 27.9 (5.9) 28.1 (5.9) 0.002 

Smoking, n (%) 67 (16) 59 (23) 142 (32) <0.001 

Alcohol use dose, n (%)    0.048 

   0 66 (16) 61 (24) 103 (23)  

   1-9 292 (71) 168 (66) 280 (64)  

   ≥10 52 (13) 27 (11) 56 (13)  

Leisure time physical activity, n (%)    <0.001 

   Low 49 (12) 43 (17) 108 (25)  

   Moderate 181 (44) 122 (48) 179 (41)  

   High 180 (44) 90 (35) 150 (34)  

BP, mmHg, mean (SD)     

   Systolic 129 (16) 130 (16) 131 (16) 0.29 

   Diastolic 81 (10) 81 (10) 82 (11) 0.33 

Use of antidepressant, n (%) 24 (6) 125 (49) 303 (69) <0.001 

Use of pain medication, n (%) 10 (2) 67 (26) 143 (33) <0.001 

   NSAID    7 (2)    38 (15)    99 (23)  

   Paracetamol    1 (1)    26 (10)    45 (10)  

   Opioids    4 (1)    16 (6)    30 (7)  

Felt rested in the morning, n (%) 355 (87) 158 (62) 213 (49) <0.001 

Sufficiency of sleep, n (%) 348 (85) 150 (59) 175 (40) <0.001 

Restless legs symptoms, n (%) 101 (25) 111 (43) 221 (50) <0.001 

BDI points, mean (SD) 3.2(2.7) 17.8(6.4) 23.4(8.2) <0.001 

Results in the table shown as numbers (percentage) and means (standard deviation). 

SD, standard deviation; BMI, body mass index; alcohol dose, 12 grams of pure alcohol; BP, blood pressure; 

NSAID, nonsteroidal anti-inflammatory drugs; BDI, 21-Item Beck Depression Inventory 

  



Figure 1. Prevalence of continous widespread musculoskeletal pain according to restless legs symptoms in 

controls (A), subjects with depressive symptoms without a depression diagnosis (B), and clinically 

depressed patients (C) (adjusted for age, sex, smoking, use of alcohol, education years, body mass index, 

use of antidepressants, and physical activity). 

  



Figure 2. Intensity of pain according to restless legs symptoms symptoms in controls (A), subjects with 

depressive symptoms without a depression diagnosis (B), and clinically depressed patients (C) (adjusted for 

age, sex, smoking, use of alcohol, education years, body mass index, use of antidepressants, and physical 

activity). 
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