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several studies looking at the prevalence of RLS in Parkinson ' s disease (PD) patients in other 
countries and no study in patients taking neuroleptic drugs from any cause - both being 
conditions ofCNS dopamine deficiency. 

Objectives: To study the prevalence ofRLS in Thai PD patients and Thai patients 
taking neuroleptic drugs . 

Methods: PD patients were consecutively interviewed from movement disorders 
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CHAPTER I 

 

INTRODUCTION 

 

1.1 Background and Rationale 

 Restless legs syndrome (RLS) is a common neurologic disorder which is 

underdiagnosed[1] in all parts of the world in spite of being treatable. RLS can be 

diagnosed when a patient has all the four symptoms listed in the International Restless 

Legs Syndrome Study Group (IRLSSG) essential diagnostic criteria[2] (see 

operational definition (chapter 3) for the criteria). The prevalence of RLS in the REST 

general population study, conducted in the USA and five other European countries, 

was 7.2%. Among them 2.7% suffered from the symptoms and had significant 

impairment in sleep and quality of life[3]. Those who had symptoms at least twice a 

week had a quality of life similar to other chronic diseases such as type 2 diabetes 

mellitus and depression[3]. Iron deficiency, uremia and pregnancy are among the 

confirmed risk factors for RLS. In addition, RLS has been found to associate with 

certain conditions such as Parkinson’s disease (PD), neuropathy and spinal cord 

diseases such as MS. There have been case reports of neuroleptic-induced RLS and 

RLS in patients with hemochromatosis.  

  

 CNS dopaminergic abnormality and CNS iron insufficiency are the two main 

causes of RLS[4]. It has been postulated that all conditions that compromise iron 

status increase the risk of RLS and that the changed or reduced CNS iron status 

produces RLS symptoms largely through its effects on the dopaminergic system[4]. 

The symptoms of RLS are very responsive to dopaminergic medications even at a 
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very low dose and a response to dopaminergic agents strongly supports the diagnosis 

of RLS.[2] Current guidelines suggest dopamine agonists as the first-line treatment of 

daily RLS.[5] Autopsy studies show no dopaminergic cell loss[6]. This may indicate 

that there is no neurodegenerative process of the dopaminergic system in RLS but 

rather a dopaminergic dysfunction. Genetic factors are especially important in 

idiopathic and early-onset RLS[6].   

 

 As the symptoms of RLS are very responsive to dopaminergic medications it 

can be hypothesized that dopamine blocking agents such as neuroleptics can cause 

RLS. 

 

 There have been several studies on the prevalence of RLS in PD in several 

countries including Japan, India, Singapore, USA and Spain. The prevalence varied 

greatly in these studies ranging from 0%[7] to 20.8%[8]. To our knowledge there has 

been no study looking at the prevalence of RLS in patients taking neuroleptics for any 

cause of psychiatric illness. Importantly, no published study on RLS has ever been 

conducted in Thailand.  

 

1.2 Research Questions 

- Primary research questions: 

What is the prevalence of restless legs syndrome (RLS) in Thai patients with 

Parkinson’s disease?  

- Secondary research questions: 

a. What is the prevalence of RLS in Thai patients taking neuroleptic drugs? 
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b. What is the severity of RLS in Thai patients with Parkinson’s disease and patients 

on neuroleptic drugs?  

c. What is the prevalence of patients with family history of RLS in Thai patients with 

RLS and Parkinson’s disease or patients on neuroleptic drugs?  

d. Are there differences in serum ferritin level of patients with and without RLS in 

each group?  

 

1.3 Objectives 

a. To study the prevalence of RLS in Thai patients with Parkinson’s disease.   

b. To study the prevalence of RLS in Thai patients taking neuroleptic drugs.   

c. To study the severity of RLS in Thai patients with Parkinson’s disease and 

patients on neuroleptic drugs.  

d. To study the prevalence of patients with family history of RLS in Thai patients 

with RLS and Parkinson’s disease or patients on neuroleptic drugs. 

e. To study the differences in serum ferritin level of patients with and without RLS 

in each group of patients.  

f. To compare the prevalence, severity, family history and serum ferritin level of 

patients with and without RLS in a disease of dopaminegic cells degeneration 

(Parkinson’s disease) and a state of iatrogenic low CNS dopamine level (patients 

taking neuroleptic drugs).  
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1.4 Conceptual Framework 

 

1.5 Assumptions 

i. All patients are assumed to take their medicines regularly as prescribed by 

their physicians 

ii. All patients taking neuroleptic drugs are assumed to have good absorption 

of the medicines making them all in a state of dopamine deficiency while 

on the medications.  

iii. Patients know whether their relatives have symptoms of RLS or not.  
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1.6 Study Population 

 Our case population was Thai patients with Parkinson’s disease (PD) or non-

PD patients taking neuroleptic drugs. Sample of this population was obtained from 

patients who attended the Chulalongkorn Comprehensive Movement Disorder Clinic 

at King Chulalongkorn Memorial Hospital for PD patients and patients who attended 

the psychiatry clinic at King Chulalongkorn Memorial Hospital for non-PD patients 

taking neuroleptic drugs. Patients were required to be adults above 18 years old. 

Patients were excluded if they had conditions that could be a cause of secondary RLS. 

They are patients with history of end-stage renal disease, neuropathy, spinal cord 

disease, malignancy and patients who were pregnant. Patients with a history of 

malignancy were excluded since many chemotherapy drugs are known to cause 

neuropathy. 

  

1.7 Abbreviations 

CNS:  Central nervous system 

CI:  Confidence interval  

CSF:  Cerebrospinal fluid 

DA:  Dopamine agonists 

DBS:  Deep brain stimulation  

ESRD:  End stage renal disease 

H&Y:   Modified Hoehn and Yahr staging  

123I-IBZM: [123I]-(S)-2-hydroxy-3-iodo-6-methoxy-[(1-ethyl-2- 

  pyrrolidinyl)methyl] benzamide 

IRLSSG: International Restless Legs Syndrome Study Group  

LDED:  Levodopa equivalent dose 
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MRI:   Magnetic resonance imaging  

NCV:   Nerve conduction study 

NIH:  National Institute of Health 

PD:  Parkinson’s disease  

PET:     Positron emission tomography 

RLS:  Restless legs syndrome 

RLS-SFDQ13: Cambridge-Hopkins Restless Legs Syndrome Short Form 2  

  Diagnostic Questionnaire 

SPECT: Single photon emission computed tomography 

TIBC:  Total iron binding capacity 

 

1.8 Expected Benefits and Applications 

 We hope that the result of our study will increase the awareness of RLS since 

it is commonly mis- or underdiagnosed while proper treatment can dramatically 

reduce the symptoms. It will also provide information on various factors which may 

or may not correlate with the presence of RLS in both conditions. We also hope that it 

will lead to a better understanding of the symptoms of RLS in these two conditions 

and help differentiate RLS from other symptoms which are similar to RLS and are 

commonly present in both the conditions. Examples include motor fluctuations in PD 

and akathisia in patients taking neuroleptics. These will lead to correct diagnosis of 

various symptoms, reducing risk factors and proper management. 

 

 

 

 



 8

CHAPTER II 

 

LITERATURE REVIEW 

 

2.1 Restless legs syndrome in Parkinson’s disease  

 Literatures about RLS in PD were searched electronically in medline and Thai 

Index Medicus databases at the initiation of the project with keywords being ‘restless 

legs syndrome and Parkinson’s Disease’. In addition, the reference list of the relevant 

articles was also searched. Of the 161 items in medline, there were only fourteen 

items related to RLS and PD by title, and of these only four were original articles 

looking at the prevalence of RLS in PD patients[7, 9-11]. A search in the reference 

list of related articles revealed two more literatures looking at the presence of RLS in 

PD patients[8, 12]. All used the International Restless Legs Syndrome Study Group 

(IRLSSG) diagnostic criteria for the diagnosis of RLS. 

 

 The largest study was done by Ondo et al.[8]. This was a cross-sectional study 

done by distributing questionnaires at the movement disorders clinic. Patients were 

interviewed at a later time, both of whom were positive and negative for RLS from 

the questionnaire. The questionnaire was not validated but this does not interfere with 

the result since all patients were eventually interviewed. The study did not include any 

control, did not exclude patients who had conditions that may cause RLS (secondary 

RLS) and serum ferritin was not obtained in all patients. From 303 PD patients 63 had 

RLS (20.8%). The incidence is higher than the incidence in general population 

(7.2%)[3]. Different variables were compared such as age at onset, duration and 

severity of PD, medications and sleep scales. Serum ferritin level was measured in 
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some patients. Neither variable could predict the development of RLS symptoms. 

However, serum ferritin levels were significantly lower in PD with RLS patients 

compared with PD without RLS patients (p=0.01) suggesting that RLS in these 

patients is likely to be due to iron deficiency. When compared with patients with 

idiopathic RLS, patients with PD and RLS were older at RLS onset, less likely to 

have a family history of RLS and had lower serum ferritin levels.    

 

 Another cross-sectional study done in Caucasian PD patients was done in 

Spain by Gomez-Estaban et al.[11]. The literature did not indicate the recruitment 

method but all the patients who met the inclusion criteria were interviewed, diagnosed 

according to the IRLSSG criteria and quality of life was also measured. There was no 

control, secondary RLS were not ruled out and serum ferritin level was not measured. 

There were 25 patients with RLS out of 114 PD patients (21.9%). This is very similar 

to the study by Ondo et al. There were also eight patients who underwent STN DBS 

none of whom developed RLS. Similar to the findings of Ondo et al. none of the 

clinical characteristics correlated with RLS. However, patients with RLS and PD had 

poorer sleep scores than patients with PD alone, though the incidence of diurnal 

hypersomnia was not increased and quality of life was not affected. Serum ferritin 

level was not obtained and other causes of secondary RLS were not investigated, so it 

cannot be concluded that the increased incidence of RLS in these patients are directly 

associated with PD.  

 

 There are four studies looking at the prevalence of RLS in Asian PD patients. 

One is done in Japan by Nomura et al.[10]. It was a controlled, cross-sectional study 

done in neurology outpatient clinic. There was no significant difference in gender 
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distribution or mean age between the patients and controls. Moreover, both patients 

and controls did not have conditions that are known to cause secondary RLS and 

serum ferritin level was obtained in both patients and control. These points make the 

study relatively stronger than the other studies. There were 165 PD patients and 131 

age- and sex-matched controls most of whom were caretaker of patients at the 

neurology clinic. There were 20 patients in PD group who fulfilled IRLSSG 

diagnostic criteria (12%) while there were only three patients in the control group 

(2.3%). Patients with PD and RLS were younger, had earlier age at onset of PD and 

poorer quality of sleep compared with patients with PD without RLS. Moreover, the 

number of young-onset PD patients was significantly higher in the PD with RLS 

group. In contrast to Ondo et al.’s finding, serum ferritin and iron levels were not 

different in the two groups. This study suggests a more causal link between PD and 

RLS since no patients reported conditions known to cause secondary RLS and serum 

ferritin levels were not different in PD patients with and without RLS.  

 

 Another case-controlled cross-sectional study is done in India by Krishnan et 

al.[9]. Patients were recruited from Movement Disorders clinic. Controls were 

matched in gender, age, regional background, educational status and social 

background. All the cases and controls were interviewed and examined personally by 

one of the authors. The study revealed a 7.9% incidence of RLS in PD patients while 

the incidence of RLS in the control group was only 0.8%. Patients with PD who had 

RLS were older and had a higher prevalence of depression compared with those who 

did not have RLS. Serum ferritin level was obtained in 9 of the 10 patients who had 

PD with RLS but not in patients without RLS. Five of them had serum ferritin level 

<50 ng/ml. One of the major drawbacks of this study is that 90% of the PD patients 
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were male while RLS is predominant in female. Blood glucose, urea and hemoglobin 

levels were obtained in all patients with RLS and nerve conduction study was done in 

nine patients with RLS. One patient had a sensory neuropathy. These tests helped 

ruled out some of the causes of secondary RLS objectively.  

 

 None of the 125 PD patients satisfied the IRLSSG diagnostic criteria in a 

study in Singapore conducted by Tan et al.[7], which was published in 2002. It was a 

cross-sectional study. Patients from Movement Disorders clinic were consecutively 

interviewed by a movement disorder specialist. It was a tertiary center so most of the 

patients were advanced PD cases hence it did not represent true PD population. 

Validity of the diagnosis was tested on separate occasions, so it is unlikely that 

patients with RLS were missed. There was no control but similar studies were done in 

general population (prevalence of RLS was 0.6%) and clinic population (prevalence 

of RLS was 1%) not long before this study, so the prevalence could be compared. 

Secondary causes were not ruled out and serum ferritin level was not obtained, but 

these did not have any effect since no patients in the PD group had RLS.  

 

 In another study done in Singapore by Loo and Tan which was published in 

2008[12], the result was different from the study mentioned above. The study looked 

at the consequence of RLS on sleep quality as well. The study was conducted in 200 

PD patients and 200 controls. The prevalence of RLS in PD patients was 3% while it 

was 0.5% in controls. This result was not significant, p-value=0.07. None of the 

patients with RLS had a low serum ferritin level.    
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 Recently, after the conception and initiation of the study, there had been more 

reports on the prevalence of RLS in PD patients. In Korea, 447 PD patients were 

interviewed for RLS symptoms, 73 of whom were positive for RLS (16.3%)[13]. This 

was higher that the result of the prevalence of RLS in Korean general population, 

which was 7.5%[14]. As with some of the previous studies, secondary causes of RLS 

were not explored. Interestingly, multivariate logistic regression analysis showed that 

treatment duration was a significant factor in the development of RLS.  

 

 A study conducted in Italy by Calzetti et al.[15] in 118 PD patients and 110 

controls found that the prevalence of primary RLS in their PD patients was 3.3% and 

2.7% in controls. The difference was not statistically significant, p-value=0.91. In 

addition to laboratory tests to rule-out abnormalities that might be a cause for 

secondary RLS, nerve conduction study (NCV) was also done in patients participating 

in this study to rule-out neuropathy. Hence, the prevalence is highly probable to be of 

true primary RLS.   

 

 The most recent article published is the study done in Austria by Peralta et 

al.[16]. One hundred and thirteen PD patients were interviewed by movement 

disorders specialist. Of these, 28 patients (24%) were diagnosed as RLS. There was 

no control and causes of secondary RLS were not explored. Patients with RLS were 

significantly younger, had an earlier onset of PD and received lower levodopa 

equivalent doses when compared with PD patients without RLS.     
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 Of note, is that there had been reports of the emergence of RLS in PD patients 

after deep brain stimulation (DBS)[17] and also of improvement of RLS after 

DBS[18].   

 

 The studies show discrepancy of findings. We aim at studying the prevalence 

of RLS in Thai PD patients and factors that might be associated with the occurrence 

of RLS in PD.  

 

2.2 Restless legs syndrome in patients taking neuroleptic drugs  

 Literatures about RLS in patients taking neuroleptic drugs were searched 

electronically in medline and Thai Index Medicus databases at the initiation of the 

project with keywords being ‘restless legs syndrome and neuroleptics or 

antipsychotics’. In addition, the reference list of the relevant articles was also 

searched. Of the 61 items in medline, there were seven case reports of RLS caused by 

various neuroleptic drugs[19-25]. A search in the reference list of related articles 

revealed one literature looking at the presence of RLS in schizophrenic patients[26]. 

All used the International Restless Legs Syndrome Study Group (IRLSSG) diagnostic 

criteria for the diagnosis of RLS. 

  

 Case reports regarded on the occurrence of RLS in patients starting certain 

neuroleptic drugs or the emergence of RLS after escalating the dose. The symptoms 

resolved after stopping or reducing the offending neuroleptic. These included 

clozapine[22], haloperidol[25], olanzapine[20, 21], risperidone[19] and 

quetiapine.[23, 24].  
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 A study by Kang et al.[26] looked at the prevalence, characteristics and 

clinical correlates of RLS in schizophrenic patients admitted into their hospitals. 

There were 182 patients and 108 controls. The prevalence of RLS was 21.4% in 

patients and 9.3% in controls (p=0.009). The study found that RLS was associated 

with more severe psychiatric symptoms. As the study was conducted in in-patients 

only and it was found that RLS was associated with more severe disease, it may not 

represent the true prevalence since most in-patients have more severe disease than 

out-patients. Moreover, patients with other psychiatric diseases taking neuroleptic 

drugs were not included in the study.  

 

 Recently another case was reported in which RLS was likely to be caused by 

olanzapine[27].  

 

 We aim to look at the prevalence of RLS in patients taking neuroleptics for 

any cause who did not have any other conditions that could cause secondary RLS.  
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CHAPTER III 

 

RESEARCH METHODS 

 

3.1 Research Methodology 

Study population: 

a. Target:  Thai patients with Parkinson’s disease and non-PD patients 

taking neuroleptic drugs. 

b. Population sample:  Patients with one of the above conditions who 

are getting their treatment at King Chulalongkorn Memorial Hospital from 

1st March, 2009 to 28th February, 2010.  

c. Inclusion criteria: 

 Patients with Parkinson’s disease diagnosed according to the 

UKPDSBB criteria. 

 Non-PD patients who are on neuroleptic drugs. 

 Adults ≥ 18 years old 

 Informed consent 

d. Exclusion criteria:  

 Intercurrent illness e.g. infections, malignancies 

 Patients with the following conditions:  

o End-stage renal disease (ESRD)  

o neuropathy  

o history of spinal cord diseases   

o pregnancy  
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 Patients will be interviewed for the above conditions and 

clinical examination will be done in suspected cases. 

 Patients in a condition that is not able to give reliable information 

as judged by the interviewer 

e. Study method and sampling technique:  

 Patients will be recruited as follows: 

o Patients with Parkinson’s disease will be consecutively sampled from 

movement disorders clinic at King Chulalongkorn Memorial Hospital.  

o Patients taking neuroleptic drugs will be consecutively sampled from 

psychiatry clinic at King Chulalongkorn Memorial Hospital.   

 

Patients will be interviewed by a neurologist, a movement disorders 

specialist or a trained interviewer. The interviewer will use the Thai version of 

Cambridge-Hopkins Restless Legs Syndrome Short Form 2 Diagnostic 

Questionnaire (RLS-SFDQ13) (appendix D) as a guide for a structured 

interview. Examples of abnormal sensations (appendix E) will be provided to 

the patients but they will first be asked to describe the abnormal sensations in 

their own words. Diagnosis of RLS will be made if the patients fulfill the 

NIH-IRLSSG diagnostic criteria. Those who are interviewed by a trained 

interviewer and are positive for RLS will be examined again by one of the 

investigators.  

 

All patients will be tested for serum ferritin level.  
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3.2 Sample Size Calculations 

 The sample size is calculated using the prevalence of RLS in patients with PD 

from the study done in Japan by Nomura et al.[10] since the study is done in Asians, 

used the IRLSSG diagnostic criteria, is hospital-based, has a control population and 

excluded patients with conditions that may cause secondary RLS. The prevalence of 

RLS in PD patients in this study was 12%. 

 

        

         n  =  (Z/2 )
2  pq / d2   

      p = 0.12, q = 0.88                

    

        n  =  (1.96)2 (pq) / (0.05)2 

                                                 =  (1.96)2 (0.12 x 0.88) / (0.05)2    

                      =  162.27   

 

   Sample size  = 163 patients 

               

 

    Hence, our calculated sample size for PD patients is 163 patients.  

   

3.3 Operation Definitions 

Restless legs syndrome: 

A patient who fulfils all the four Essential diagnostic criteria for RLS of the 

National Institute of Health (NIH)-International Restless Legs Syndrome Study Group 

(IRLSSG) as follows[2]: 
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1. An urge to move the legs, usually accompanied or caused by uncomfortable and 

unpleasant sensations in the legs (Sometimes the urge to move is present without the 

uncomfortable sensations and sometimes the arms or other body parts are involved in 

addition to the legs) 

2.  The urge to move or unpleasant sensations begin or worsen during periods of 

rest or inactivity such as lying or sitting  

3. The urge to move or unpleasant sensations are partially or totally relieved by 

movement, such as walking or stretching, at least as long as the activity continues 

4. The urge to move or unpleasant sensations are worse in the evening or night 

than during the day or only occur in the evening or night (When symptoms are very 

severe, the worsening at night may not be noticeable but must have been previously 

present)  

 

Parkinson’s disease: 

 Patients who fulfill UK Parkinson's Disease Society Brain Bank (UKPDSBB) 

clinical diagnostic criteria[28] as follows: 

 

Step 1 Diagnosis of Parkinsonian syndrome 

* Bradykinesia (slowness of initiation of voluntary movement with progressive 

reduction in speed and amplitude of repetitive actions) 

* And at least one of the following: 

- muscular rigidity 

- 4-6 Hz rest tremor 

- postural instability not caused by primary visual, vestibular, cerebellar, or 

proprioceptive dysfunction.  
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Step 2 Exclusion criteria for Parkinson's disease 

* History of repeated strokes with stepwise progression of parkinsonian features 

* History of repeated head injury 

* History of definite encephalitis 

* Oculogyric crises 

* Neuroleptic treatment at onset of symptoms 

* More than one affected relative 

* Sustained remission 

* Strictly unilateral features after 3 years 

* Supranuclear gaze palsy 

* Cerebellar signs 

* Early severe autonomic involvement 

* Early severe dementia with disturbances of memory, language, and praxis 

* Babinski sign 

* Presence of cerebral tumour or communicating hydrocephalus on CT scan 

* Negative response to large doses of levodopa (if malabsorption excluded) 

* MPTP exposure 

 

Step 3 Supportive prospective positive criteria for Parkinson's disease 

(Three or more required for diagnosis of definite Parkinson's disease) 

* Unilateral onset 

* Rest tremor present 

* Progressive disorder 

* Persistent asymmetry affecting side of onset most 

* Excellent response (70-100%) to levodopa 
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* Severe levodopa-induced chorea 

* Levodopa response for 5 years or more 

* Clinical course of 10 years or more 

 

Neuroleptics:  

       Typical neuroleptics/antipsychotics : 

 Chlorpromazine  

 Fluphenazine  

 Haloperidol  

 Thioridazine  

 Trifluoperazine  

 Loxapine  

 Perphenazine  

 Prochlorperazine 

 Atypical neuroleptics/antipsychotics :  

 Clozapine  

 Risperidone  

 Olanzapine  

 Quetiapine   

 Ziprasidone 

 Aripiprazole 

Severity of RLS: 

  As no definition for the severity of RLS is available we intend to use the 

definition of medically significant RLS (frequency at least twice a week, distress at 
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least moderate) defined “RLS sufferers”, a group most likely to warrant medical 

treatment[3], in our study.  

  

Family History: 

  Includes first and second degree relatives. 

  

End-Stage Renal Disease: 

  Patients with a history of oliguria or anuria, bipedal pitting edema and dry skin 

will be suspected of having end-stage renal disease.  

 

Neuropathy: 

  Patients complaining of numbness of hands and/or feet and physical 

examination revealing hypoesthesia or hyperesthesia will be suspected of having a 

neuropathy. 

 

3.4 Observation and Measurements  

 Demographic and clinical data: Age, gender, drinking and smoking history, 

clinical diagnosis, duration and onset of each disease, modified Hoehn and Yahr 

staging (H&Y) for PD patients, family history of RLS, current medications, 

duration of medications. 

 Cambridge-Hopkins Restless Legs Syndrome Short Form 2 Diagnostic 

Questionnaire (RLS-SFDQ13)[29]: is a validated self-completed questionnaire 

(appendix F). The questionnaire has been translated into Thai and back translated 

into english by professional translators. The translated questionnaire was validated 
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in two RLS patients and in 28 individuals without RLS. There was no false 

positive or false negative.    

 Additional clinical information required for patients with RLS: duration, onset and 

frequency of the symptoms, and the amount of distress caused by the symptoms.  

 Blood test result (serum ferritin level will be measured using “Elecsys 2010” 

machine). The measured level will be a continuous data. 

 

3.5 Statistical Analysis 

 Categorical data will be analyzed using frequency and percentage. Continuous 

data will be analyzed using mean and standard deviation (SD). For non-normal 

distribution, analysis will be made using median, minimum and maximum values. 

Estimation of proportion of prevalence will be tested by single proportion Z-test. 

Correlation between occurrence of RLS and different variables, such as duration of 

underlying disease (PD or duration of taking neuroleptics) will be sought. 

 

3.6 Ethical Considerations  

(See Appendix-B for Information Sheet for Volunteers and Consent Form) 

 All patients and volunteers will be provided information on this research study 

and informed consent will be sought for every subject. Whole blood of 4 ml would be 

drawn from all subjects who take part in this study and it might produce minor 

discomfort or bruising at needle sites. However, these risks are low since our 

laboratory technicians are experts and draw blood from large number of patients every 

day. In case of complications the patients will be treated appropriately, such as, they 

will be given cold compression for bruising, analgesic for severe pain. No 

compensation will be given but patients will be informed of their laboratory result. 
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Many patients who look normal and do not have anemic symptoms may still have low 

serum ferritin level. Thus it will be beneficial for patients to detect this abnormality. If 

it is detected that their serum ferritin level is low they will be given additional tests to 

find the cause, for instance, complete blood count (CBC), stool occult blood test and 

will be treated accordingly. This will be of great benefit to patients since some of 

them may have undetected underlying diseases such as carcinoma of the bowel and 

early detection may lead to better treatment result and longer life expectency.  

 

 Demographic data and medical information would be obtained from the 

medical records of patients only by personnel involved in this study. Confidentiality 

will be kept throughout the study including the questionnaires and information of the 

patients. When reporting the result no names or hospital number or any other 

information which may lead to the identification of the patients will be presented, thus 

safeguarding their rights and confidentiality further on. 

 

This research study was approved by the Institutional Review Board of the Ethic 

Committee at the Faculty of Medicine, Chulalongkorn University on 19th March 2009 

(Appendix A).
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CHAPTER IV 

 

RESULTS 

 

4.1 Demographic Data -  Restless legs syndrome in Parkinson’s disease  

 Inter-observer reliability coefficient (kappa) of the interviewers was 0.783. A 

total of 204 PD patients were interviewed but 21 patients were excluded because of 

neuropathy, malignancy and history of spinal cord diseases. There were 103 males 

and 80 females (56.3% and 43.7% respectively).There were three out of 183 included 

patients (1.6%) who fulfilled the NIH-IRLSSG diagnostic criteria for RLS. 

Demographic variables are shown in table 1.  Mean age was 63.6 ± 10.98 years in 

non-RLS group and 69.7 ± 9.07 years in the RLS group (p = 0.301). Mean age at 

onset for PD was 57.1 ± 12 years for non-RLS and 63 ± 7 years for RLS patients (p = 

0.274). Both groups had a mean PD duration of 6.7 years. Mean Hoehn and Yahr 

(HY) stage was 2.3 ± 0.76 for non-RLS patients and 2.5 ± 1.5 for RLS patients (p = 

0.764). Serum ferritin level was checked in 109 non-RLS patients and all patients 

with RLS. The mean values were not statistically significant (187.8 ± 167.7 ng/ml vs. 

137.4 ± 91.91 ng/ml in non-RLS and RLS patients respectively, p = 0.752). Mean 

doses of dopaminergic medications were calculated for both non-RLS and RLS 

patients as follows (non-RLS, RLS, p-value): levodopa - 617.7 ± 415.3 mg/d, 633.3 ± 

152.8 mg/d, 0.63, pramipexole - 1.4 ± 1.69 mg/d, 1.5 ± 1.71 mg/d, 0.796 and mean 

total dopaminergic medication calculated as levodopa equivalent dose (LDED)[30] - 

890.75 ± 498.79 mg/d, 869.95 ± 56.2 mg/d, 0.870. Mean duration of dopaminergic 

medications were as follows (non-RLS, RLS, p-value): levodopa - 4.3 ± 3.7 years, 2.7 

± 0.58 years, 0.534, dopamine agonist - 2.6 ± 1.58 years, 2.5 ± 0.7 years, 0.808. None 
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of the variables were significantly different between PD patients with and without 

RLS (table 1). None of the patients interviewed had a family history of RLS.  

 

 Details of patients with RLS are given in table 2. One patient with RLS had 

serum ferritin level of 31.9 ng/ml (< 50 ng/ml). Her serum iron level was 41 mg/ml 

and iron saturation was 8.5%. This was consistent with iron deficiency. After 

treatment of iron deficiency her RLS symptoms resolved. Hence we attributed her 

RLS symptoms to be caused by iron deficiency. When excluding the patient with a 

ferritin level of 31.9 ng/ml (patient 1 in table 2), which may be a cause of secondary 

RLS (<50 ng/ml), the prevalence falls even further to 0.98%. 

 

 There were five patients who have had deep brain stimulation (DBS) surgery. 

None of the patients reported symptoms consistent with RLS.  
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Table 1. Clinical features of Parkinson’s disease patients without and with RLS 

 
PD without RLS 

(n=180) 
PD with RLS 

(n=3) 
p-value 

Gender: M/F (M%/F%) 102/78 (56.7/43.3) 1/2 (33.3/66.7) 0.582 

Age (years)* 63.6 ± 10.98 69.7 ± 9.07 0.301 

Age at PD onset (years)* 57.1 ± 12 63 ± 7 0.274 

Duration of PD (years)* 6.7 ± 5.32 6.7 ± 3.51 0.698 

Hoehn & Yahr* 2.3 ± 0.76 2.5 ± 1.5 0.764 

Serum Ferritin level 
(ng/ml)* 

187.8 ± 167.7 
(n = 109) 

137.4± 91.91 
(n = 3) 

0.752 

Levodopa (mg/d)* 617.7 ± 415.3 633.3 ± 152.8 0.63 

Pramipexole (mg/d)* 1.4 ± 1.69 1.5 ± 1.71 0.796 

Dopaminergic medication 
(LDED#)*(mg/d) 

890.75 ± 498.79 869.95 ± 56.2 0.870 

Duration of 
medication 

(years)* 

Levodopa 4.3 ± 3.7 2.7 ± 0.58 0.534 

DA$ 2.6 ± 1.58 2.5 ± 0.7 0.808 

 
* mean±SD, # LDED = levodopa equivalent dose[30],  
$DA = dopamine agonists  
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Table 2. Clinical features of Parkinson’s disease patients with RLS 
 

 Patient 1 Patient 2 Patient 3 

Gender Female Female Male 

Age (years) 66 63 80 

Duration of PD (years) 3 6 10 

Serum Ferritin level 
(ng/ml) 

31.9 55 200 

H&Y stage 2.5 1 4 

Duration of RLS 
(years) 

1 11 5 

Onset of RLS in 
relation to PD 

2 years after PD 
5 years before 

PD 
5 years after PD 

Frequency of RLS Daily Almost daily Daily 

Distress caused by RLS Moderate Severe Severe 

Levodopa (mg/d) 1067 667 600 

Pramipexole (mg/d) - 1.25 0.375 
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4.2 Demographic Data -  Restless legs syndrome in patients taking neuroleptic 

drugs  

 One hundred psychiatric patients taking neuroleptic drugs were interviewed. 

There were 51 males (51%) and 49 females (49%). Mean age was 43.44 ± 13.32 years 

(n=90) (table 3). Fifty-two patients (52%) were diagnosed with schizophrenia and 11 

with bipolar disorder (11%). One patient had schizoaffective disorder, one had social 

phobia, two had anxiety, four patients had delusional disorder, seven had depression, 

four had depression with psychotic features, one had neurotic excoriation, two had 

obsessive-compulsive disorder (OCD), seven had organic psychosis and the 

remaining eight had psychosis which were as yet not classified into any of the 

diseases (table 4). Mean disease duration was 10.1 ± 8.674 years (n=97). Mean doses 

of neuroleptic medications are as follows (table 5): haloperidol 8.017 ±  5.8321 mg/d 

(n=23), perphenazine 17.11 ±  12.393 mg/d (n=35), chlorpromazine 91.67 ± 14.434 

mg/d (n=3), flupixol depot 7.1 mg/d (n=1), risperidone 6.147 ±  11.8714 mg/d (n=17), 

clozapine 233.33 ±  144.338 mg/d (n=3), aripiprazole 12.50 ±  6.770 mg/d (n=4), 

quetiapine 156.25 ±  232.980 mg/d (n=10), olanzapine 10 mg/d (n=1) and ziprasidone 

95.00 ± 57.446 mg/d (n=4). Mean duration of medication intake was 6.43 ± 6.02 

years (n=94) (table 3).   

 

 Only one patient from 100 patients interviewed fulfilled the NIH-IRLSSG 

diagnostic criteria for RLS (1%). The patient was a 40 year old female who had been 

diagnosed with depression for seven years. She had been taking 4 mg of perphenazine 

for six years, 60 mg of fluoxetine for four years and one mg of lorazepam for one-

and-a-half years. She described having an uncomfortable, bothersome feeling in her 

legs which makes her feel like wanting to amputate her legs. The symptoms started 
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approximately four years after starting perphenazine. These feelings would come on 

during periods of inactivity in the evening or at night. She had to walk around for 

some time to relieve her symptoms. She had these symptoms about once a week and 

they caused mild to moderate distress. Despite the severity of her RLS, she did not 

report these symptoms to her psychiatrist. She felt that the symptoms were caused by 

her medications so she stopped all the medications by herself. After stopping the 

medications the symptoms still persisted but the frequency and severity decreased. 

Upon follow up by telephone she admitted to still having the symtoms. She had the 

symptoms about three to four times in the past six months with mild severity. She 

denied any family history of RLS. Her blood test results are as follows: ferritin 

level=90.3 ng/ml, blood urea nitrogen (BUN)=7 mg/dl, creatinine=0.81 mg/dl, 

aspartate aminotransferase (AST)=15 U/L and alanine aminotransferase (ALT)=8 

U/L. 
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Table 3. Demographic variables of patients taking neuroleptic drugs 
 

 N Mean SD Minimum Maximum

Age (years) 90 43.44 13.320 18 75 

Ferritin level (ng/ml) 6 315.950 206.2345 66.2 585.7 

Iron level (ng/ml) 5 117.80 57.059 37 178 

TIBC 5 364.80 71.671 273 472 

Iron saturation (%) 5 31.2160 13.07997 13.55 49.72 

Duration of medication (years) 94 6.43 6.02 1 27 

Disease duration (years) 97 10.1 8.674 1 40 

 
 
 
 
Table 4. Frequency of psychiatric diseases in patients taking neuroleptic drugs  
 

Disease N % 
Anxiety 2 2.0 

Bipolar disorder 11 11.0 

Delusional disorder 4 4.0 

Depression 7 7.0 

Major depression with psychiatric symptoms 4 4.0 

Neurotic excoriation 1 1.0 

OCD* 2 2.0 

Organic psychosis 7 7.0 

Other Psychiatric disorder 8 8.0 

Schizophrenia 52 52.0 

Schizoaffective disorder 1 1.0 

Social phobia 1 1.0 

*OCD: obsessive-compulsive disorder  
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Table 5. Doses of psychiatric medications (in mg/day) of patients taking neuroleptic 
drugs 

 

 N Mean SD Minimum Maximum

Typical neuroleptics      

Haloperidol 23 8.017 5.8321 0.5 20.0 

Perphenazine 35 17.11 12.393 2 48 

Chlorpromazine 3 91.67 14.434 75 100 

Flupixol depot 1 7.100 . 7.1 7.1 

Atypical neuroleptics      

Risperidone 17 6.147 11.8714 0.5 37.5 

Clozapine 3 233.33 144.338 150.0 400.0 

Aripiprazole 4 12.500 6.7700 7.5 22.5 

Quetiapine 10 156.25 232.980 12.5 800.0 

Olanzapine 1 10.00 . 10.0 10.0 

Ziprasidone 4 95.00 57.446 60.0 180.0 

SSRI      

Fluoxetine 17 25.29 12.307 10.0 60.0 

Sertraline 3 50.00 .000 50.0 50.0 

Escitalopram 1 20.00 . 20.0 20.0 

Fluvoxamine 1 50.00    

Benzodiazepines       

Diazepam 2 7.00 4.243 4.0 10.0 

Ativan 10 2.60 3.026 1.0 10.0 

Rivotril 24 2.08 1.120 0.5 4.0 

Alprazolam 1 0.50 . 0.5 0.5 

Tranxene 2 7.50 3.536 5.0 10.0 

Tricyclic antidepressant      

Amitryptyline 5 24.10 17.6508 0.5 50.0 

Anticholinergics      

Trihexyphenidyl 54 5.24 3.885 2.0 20.0 
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4.3 Comparison of restless legs syndrome in Parkinson’s disease and restless legs 

syndrome in patients taking neuroleptic drugs  

 As the prevalence of RLS is very low in both Parkinson’s disease and in 

patients taking neuroleptic drugs comparison between the two groups cannot be made. 

The prevalence of RLS in PD is 0.98% and the prevalence of RLS in patients taking 

neuroleptic drugs is 1%. None of the patients with RLS in both groups had a family 

history of RLS. Severity ranged from moderate to severe in PD group and mild to 

moderate in neuroleptic group.    
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CHAPTER V 

 

DISCUSSIONS 

 

5.1 Restless legs syndrome in Parkinson’s disease  

 In our study, with patients with neuropathy, malignancy, spinal cord and end-

stage renal diseases excluded, the prevalence of RLS in PD patients is 1.6%. The 

prevalence is much lower than the prevalence in most countries, especially the USA 

and Europe (3.3%-24%).[8, 11, 15, 16] When excluding the patient with a ferritin 

level of 31.9 ng/ml (patient 1 in table 2), which may be a cause of secondary RLS 

(<50 ng/ml), the prevalence falls even further to 0.98%.  

 

 As stated above, most of the previous studies have shown that the prevalence 

of RLS is higher in patients with PD than in comparable groups of the general 

population. The results of our study are not consistent with these findings.  

The low prevalence of RLS in our study may be due to the following factors:  

1) Our study excluded patients with conditions known to cause secondary RLS while 

many other studies did not.[8, 11-13] In the study of Ondo et al.[8] serum ferritin 

levels were significantly lower in RLS patients and in the study by Krishnan et al.[9] 

50% of PD patients with RLS had serum ferritin levels <50 ng/ml and one patient had 

sensory neuropathy which could also cause RLS.  

2) Our patients had higher levodopa and total dopaminergic medication doses than 

subjects in the other studies.[10-13, 15, 16] This may have masked their RLS 

symptoms. This may also mean that there are some ethnic influences in the amount of 

dopaminergic medication needed by patients to treat PD. The mean Hoehn and Yahr 
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(H&Y) of patients, both with and without RLS, in most studies are above 2 but less 

than 3 as it is in our study.[9, 10, 12, 15, 16] We cannot as yet explain how this would 

influence the prevalence of RLS in PD, but as it is known that genetic variants are 

major risk factors for RLS[31], hence there may be some genetic susceptibility that 

influences the prevalence of RLS in PD patients even though none of our patients 

with RLS had a family history of RLS.   

3) There may be cultural differences in reporting symptoms. Thai patients, especially 

those living in the rural areas, do not usually report mild symptoms that do not disturb 

their quality of life or the symptoms that can be managed by their treatment regimen. 

Abnormal sensations may have been alleviated by walking around, moving the legs or 

massaging. Patients might have felt that it is not something that would be considered 

abnormal or something that they should report to their physician as the symptoms can 

go away after some manual intervention. In addition, they might have attributed their 

RLS symptoms to the symptoms of PD, thus underreporting the symptoms of RLS.  

4)  The diagnosis of RLS is exclusively based on history and there may have been 

recall bias which skewed the findings so that the prevalence was reported to be lower 

than it actually is. 

 

 There are a few studies that specifically determined the prevalence of primary 

RLS in PD. When comparing the results of our study to those of Nomura et al.[10] 

which was conducted in Japan, the prevalence of RLS in our study is much lower. 

The prevalence of RLS in their PD patients was 12% while it was 2.3% in their 

controls (p<0.01). Patients in their study did not have other conditions that might 

cause RLS and only one patient had a serum ferritin level <50 ng/ml. This prevalence 

is much higher than the prevalence of 0.98% in our study. The difference may be due 
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to lower doses of levodopa and dopamine agonists used by their patients relative to 

those in our study. Mean levodopa used by their patients was 510 mg/d in RLS 

patients and 337 mg/d in non-RLS patients while it was 633 mg/d and 617 mg/d in 

our patients. When converting their mean dopamine agonists doses (bromocriptine 

equivalent) into LDED[30] (bromocriptine x 10 = 47 mg/d in RLS and 60 mg/d in 

non-RLS patients) it is still lower than the mean doses of pramipexole used by our 

patients converted into LDED (pramipexole x 67 = 100.5 mg/d in RLS and 93.8 mg/d 

in non-RLS patients). Recall bias and ethnic differences also may contribute to the 

difference. 

 

 Our study supports the findings of the study by Calzetti et al.[15] which was 

done in Italy and excludes patients with causes of secondary RLS. It did not find any 

significant difference in the prevalence of RLS in PD patients (3.3%) when compared 

with controls (2.7%).  Of note, as with all other studies looking at the prevalence of 

RLS in PD, is that PD patients are usually on levodopa or a dopamine agonist, both of 

which are used to treat RLS and PD. Hence the prevalence may be reported as lower 

than it actually is. Moreover, the diagnosis of RLS is exclusively based on history and 

there may be a recall bias. 

 

 Some studies report the emergence of RLS after subthalmic (STN) deep brain 

stimulation (DBS)[17] while others have reported a reduction of these symptoms.[18] 

In our study there were five patients who had undergone STN DBS. None reported 

RLS symptoms either prior to (retrospective interview) or after the surgery.  
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 There was no significant difference in any of the variables between PD 

patients with and without RLS in contrast to other studies. Nomura et al.[10] and 

Peralta et al.[16] showed that PD patients with RLS were younger and had an earlier 

age at onset of PD when compared to PD patients who did not have RLS. Lee et 

al.[13] found an association between duration of antiparkinson therapy and RLS and 

Peralta et al.[16] found an association between doses of dopaminergic medications 

and RLS in their PD patients. These findings were not replicated in our study. 

 

 The definite pathophysiology of RLS is still unknown. Since the symptoms of 

RLS are responsive to dopaminergic medications, abnormality in the dopaminergic 

system has been implicated as one of the possible mechanisms. There have been 

studies indirectly looking at the function of the striatonigral dopaminergic system 

using neuroimaging techniques such as functional magnetic resonance imaging 

(fMRI), single photon emission computed tomography (SPECT) and positron 

emission tomography (PET) that had variable results[32].  Most of these studies found 

normal functioning of the presynaptic striatal dopaminergic neurons[32-34]. In a 

recent study by Connor et al.[35], a quantitative profile of the dopaminergic system 

was obtained from the substantia nigra and putamen tissue from autopsies of RLS 

patients and these were compared with comparable tissues of the control group. This 

study showed a clear pathology of the dopaminergic system suggesting cellular 

regulation of dopamine production that matches iron insufficiency models. Autopsy 

studies of RLS did not show neurodegeneration or cell loss.[35] Thus, it is possible 

that RLS and PD may involve a similar group of neurons but with different 

pathophysiology. In addition, RLS symptoms respond to opioids and anticonvulsants 

as well but PD symptoms do not, and PD symptoms respond to anticholinergics as 
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well but RLS symptoms do not.[36] This means that there must be other non-

overlapping systems involved in the pathogenesis of both the diseases. This may 

explain why the prevalence of primary RLS in PD patients may not be higher than the 

prevalence of RLS in the general population even though both the diseases respond to 

dopaminergic medications.   

 

 The main limitation of our study is that it looks at the prevalence of RLS only 

in PD patients without any control group and there have been no studies looking at the 

prevalence of RLS in the general Thai population. Thus, we cannot definitively 

conclude whether this prevalence is higher than the general population or not. But 

looking at the prevalence of 0.98%, which excludes the secondary causes of RLS, it is 

lower than or about equal to the prevalence in the general population of other Asian 

countries[14, 37]. Therefore, it is likely that the prevalence of RLS in our study is not 

higher than the prevalence of RLS in the general population.  

  

5.2 Restless legs syndrome in patients taking neuroleptic drugs  

 In our study, there was only one out of 100 patients taking either typical or 

atypical neuroleptic drugs who had fulfilled all the four cardinal features in the 

essential diagnostic criteria for RLS of the NIH-IRLSSG diagnostic criteria[2]. This 

prevalence is much lower than the prevalence in the previous study done in 

schizophrenic patients by Kang et al[26]. in Korea in which the prevalence of RLS in 

schizophrenia patients taking neuroleptics was 21.4% while it was 9.3% in the 

controls. In this study[26], even though patients with medical conditions known to 

associate with RLS were excluded from the study, serum ferritin level was not 

obtained in patients diagnosed as RLS. Therefore, the prevalence may be lower than 
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this. The reported higher prevalence of RLS in prior study may be due to inclusion of 

in-patients only. In our study, only out-patients were interviewed. Hence, as it can be 

ascribed that in-patients would have a higher disease severity than out-patients, 

disease severity may be one of the factors for the difference in the prevalence of both 

the studies. This would support the findings of the study by Kang et al.[26] that RLS 

could be associated with more severe psychiatric symptoms as shown by a 

significantly higher Brief Psychiatric Rating Scale (BPRS) score in their RLS patients 

compared to their non-RLS patients. 

 

 The patient with RLS in our study had serum ferritin level of 90.3 ng/ml (>50 

ng/ml) and she did not have conditions which could be a secondary cause of RLS 

which are ESRD, liver failure, neuropathy, pregnancy and rheumatoid arthritis. Hence 

the patient is likely to have primary RLS or RLS from other cause. When looking 

carefully at the timeline of her RLS symptoms, she developed the symptoms 

approximately four years after taking neuroleptics. This is in contrast with previous 

reports of patients developing RLS soon within hours or days after starting 

neuroleptics or after an increase in the dosage[19-22, 24, 27]. Moreover, our patient 

still had symptoms a couple of months after stopping the medications. This is also 

inconsistent with previous reports in which the symptoms would go away in matter of 

hours or days after stopping the medications[19-22, 24, 27]. Hence, RLS in our 

patient may not have been caused by neuroleptics and the occurrence of her RLS 

while taking neuroleptics may be just coincidental with the symptoms rendered more 

severe with neuroleptic use resulting in the decrease in frequency and severity after 

stopping the medication. If this was the case, the prevalence of RLS in this study 
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would fall to 0%, indicating that RLS is not or very rarely caused by neuroleptic drug 

use.  

 

 Neuroimaging studies of the dopaminergic system of RLS patients have 

shown contradictory results. Some studies using PET and SPECT show normal 

striatal presynaptic dopaminergic binding[34, 38] while the others have shown 

reduced 18F-dopa uptake[39] though not as much as in Parkinson’s disease patients. 

Furthermore, reduced striatal postsynaptic dopamine type 2 (D2) receptor binding was 

reported in some studies using 11C-raclopride PET[39] and [123I] IBZM SPECT[34] 

scans while it was normal in some[33]. Autopsy studies of striatonigral dopaminergic 

system and of A11 neurons have not shown neuronal loss[35, 40]. From  the 

abovementioned evidence, it appears that dopaminergic involvement in RLS is much 

more complex than just ascribing it to lack of dopamine or impaired dopamine 

receptor binding, or merely dopamine dysfunction. Whether RLS is either a 

presynaptic or postsynaptic dopaminergic disorder is unclear. Nevertheless, 

neuroleptics with strong D2 receptor antagonism may not cause RLS but atypical 

neuroleptics with weaker antagonistic activity may cause it[22, 24] (D2 and D3 are 

colocalised in the basal ganglia). Thus, apart from the dopaminergic system, other 

systems such as the opioid system, as opioids also relieve RLS symptoms, and genetic 

susceptibility may also play an important role in neuroleptic-induced RLS. Hence, 

although dopaminergic drugs provide excellent relief in symptoms of RLS, it may not 

be that straightforward that dopamine blocking agents should cause or precipitate 

RLS. 
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CHAPTER VI 

 

CONCLUSIONS 

 

6.1 Restless legs syndrome in Parkinson’s disease  

 In conclusion, RLS and PD are different disorders but both respond very well 

to dopaminergic medications. Although the etiologic link comes from similar 

responses to dopaminergic medications, our study shows a low prevalence of RLS in 

PD patients. As stated in the previous chapter, the reasons for this may be due to the 

exclusion of patients with conditions known to cause secondary RLS, a higher dose of 

total dopaminergic drugs needed per day by our PD patients and ethnic and cultural 

differences among patients in various studies. Different pathophysiology of both the 

diseases may also be one of the major factors.    

 

6.2 Restless legs syndrome in patients taking neuroleptic drugs 

 The prevalence of primary RLS in our study is low, which did not support the 

hypothesis that the state of dopamine deficiency can simply cause RLS. This evidence 

further suggest that the pathomechanism of dopamine responsiveness in RLS is 

complex and that other systems may be involved in the pathophysiology of RLS. 

 

6.3 Limitations and Future Research 

i. This study looks at the prevalence of RLS only in PD patients and patients 

taking neuroleptics without any control, so the prevalence of these two groups 

cannot be compared with the prevalence of normal Thai population. Moreover, 

to the best of our knowledge there has been no study looking at the prevalence 
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of RLS in Thai population but there are a few studies looking at the prevalence 

of RLS in Asian population[14, 37].  

ii. There may be cultural differences in reporting the symptoms. Some people 

may report very mild symptoms while some may not report a more 

bothersome symptoms. 

iii. The questionnaire which had been translated in Thai have not been properly 

validated. People of different socio-economic status may interpret the 

questions differently.  

 

 Despite these limitations our study will be useful since motor restlessness in 

PD patients is usually attributed to PD symptoms and in patients taking neuroleptics 

to akathisia. Awareness of RLS and proper management of the condition can improve 

the quality of life of patients.  

 

 Future researchers may validate the questionnaire and have a control 

population to reduce these limitations.  

   

6.4 Research Benefits and Applications 

  Despite these limitations and variable findings, these studies are 

important since motor restlessness in PD patients is usually attributed to PD 

symptoms and to akathisia in patients taking neuroleptics. RLS can cause moderate to 

severe distress in PD patients as shown in our study, therefore attention should be 

paid to the symptoms and proper treatment of RLS. In cases where diagnosis of RLS 

is made, serum ferritin should be checked and possible causes of iron deficiency and 

other causes of RLS should be sought.  
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Appendix B 
Information Sheet for Volunteers and Consent Form 

ขอมูลคําอธบิายสําหรับผูเขารวมการศึกษาวิจัย 
หัวขอการวิจัย:  ความชุกของกลุมอาการขาอยูไมสุข ในผูปวยไทยท่ีเปนโรคพารกินสันและผูปวยท่ีรับประทานยา 
   รักษาโรคจิต  

 

แพทยผูทําการวิจัย  
พญ. ปรียา จาโกตา 
หนวยประสาทวิทยา   ภาควชิาอายุรศาสตร   
จุฬาลงกรณมหาวิทยาลัย 

 เบอรโทรศัพท 0817105516 

รองศาสตราจารยนายแพทย รุงโรจน  พิทยศิริ 
อาจารยท่ีปรึกษาวิทยานิพนธ  
ภาควิชาอายุรศาสตร   
จุฬาลงกรณมหาวิทยาลัย

ฝายวิจัยคณะแพทยศาสตร จุฬาลงกรณมหาวิทยาลัย  
อาคารอานันทมหิดล ช้ัน3  
เบอรโทรศัพท 0-2256-4454 / 0-2256-4493 

ผูชวยศาสตราจารยนายแพทย ธนินทร อัศววิเชียรจินดา 
อาจารยท่ีปรึกษาวิทยานิพนธ (รวม) 

ภาควิชาอายุรศาสตร  จุฬาลงกรณมหาวิทยาลัย           
 

1. คําชี้แจงเก่ียวกับการวิจัย 

กลุมอาการขาอยูไมสุข เปนกลุมอาการท่ีทําใหเกิดความทุกขทรมานไดมาก สามารถพบรวมกับโรคอ่ืนๆ ได
เชน ไตวาย, โรคซีดจากการขาดธาตุเหล็ก ในตางประเทศไดมีการศึกษาหาความสัมพันธและความชุกในคนปกติและ
ผูปวยโรคตางๆ พบวาสาเหตุสําคัญของการเกิดกลุมอาการนี้คือ การขาดธาตุเหล็ก ซ่ึงผูปวยจะมีระดับเฟริติน 
(ferritin) ต่ํา อีกสวนหนึ่งเช่ือวาเปนกรรมพันธุ กลไกของกลุมอาการเช่ือวาเกิดจากขาดสารโดปามีนซ่ึงเปนกลไกท่ี
คลายกันกับโรคพารกินสัน การรับประทานยาในกลุมรักษาโรคจิต (neuroleptic) ออกฤทธ์ิยับยั้งสารโดปามีน จึงมี
ความเปนไปไดวาอาจพบกลุมอาการขาอยูไมสุขในผูปวยสองกลุมนี้มากกวาประชากรท่ัวไป ในประเทศไทยยังไมมี
การศึกษาหาความชุกของกลุมอาการขาอยูไมสุขในผูปวยท้ังสองกลุม 

 

2. วัตถุประสงคของการศึกษาวิจัย   มีดังนี ้
a. หาความชุกและความรุนแรงของกลุมอาการขาอยูไมสุขในผูปวยไทยที่เปนโรคพารกินสันและผูปวยท่ี

รับประทานยารักษาโรคจิต 

b. ศึกษาความชุกของผูปวยกลุมอาการขาอยูไมสุขในท้ัง 2 กลุมท่ีมีสมาชิกในครอบครัวมีกลุมอาการขาอยูไม
สุขดวย 

c. หาความสัมพันธระหวางระดับเฟริติน ในเลือดและการเกิดกลุมอาการขาอยูไมสุขในผูปวยท้ังสองกลุม  
d. เปรียบเทียบขอมูลขางตนในผูปวยท้ัง 2 กลุม  
e. สามารถนําแบบสอบถามท่ีสมบูรณแลวมาหาความชุกของกลุมอาการขาอยูไมสุขในประชากรไทยไดใน

อนาคต 
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3. วิธีการวิจัย 

 ในการศึกษาวิจัยตองการอาสาสมัครท่ีเปนโรคพารกินสันจํานวน 200 คน  และอาสาสมัครท่ีรับประทาน
ยากลุมยารักษาโรคจิตจํานวน 200 คน อาสาสมัครทุกทานท่ีตัดสินใจเขารวมในโครงการศึกษาวิจัยจะไดรับการเจาะ
เลือดปริมาณ 4 มล. สําหรับการตรวจระดับเฟริติน จํานวน 1 คร้ัง  
 การตรวจดังกลาวขางตนไดรับสนับสนุนจากกองทุนการวิจัย อาสาสมัครไมตองเสียคาใชจายใดๆท้ังส้ินใน
การตรวจเลือดนี้  ไมมีกระบวนการพยาบาลอ่ืนๆ หรือการนัดติดตามผลหลังจากการตรวจเลือด ผลการตรวจเลือดจะ
ถูกบันทึก วเิคราะห และหาความสัมพันธระหวางประวตัิของผูปวย การวินิจฉัยโรคและบันทึกทางการแพทยโดยผู
คนควาวจิัย พยาบาลวิจยั และนักสถิต ิ

 

4. ประโยชนท่ีไดรับจากการวิจัย 

 อาสาสมัครจะไมไดรับคาตอบแทนใดๆจากการเขารวมโครงการวิจัย ผลเลือดจะถูกแจงใหอาสาสมัครทราบเม่ือ
อาสาสมัครตองการทราบผลการตรวจเลือด หรือ เม่ือผลการตรวจเลือดผิดปกติท่ีอาจมีผลกระทบตอการรักษาโรค
ของอาสาสมัคร ผลการศึกษาวิจัยในคร้ังนี้จะเปนประโยชนตอผูปวยในปจจุบันและผูปวยในอนาคต โดยจะได
ขอมูลของความชุกของโรคขาอยูไมสุขในคนไทยท่ีเปนโรคพารกินสันและผูปวยไทยที่รับประทานยากลุมยารักษา
โรคจิต อีกทั้งสามารถนําแบบสอบถามมาใชหาความชุกของกลุมอาการขาอยูไมสุขในประชากรท่ัวไปไดในอนาคต  

 

5. ความเสี่ยงและความไมสะดวกสบาย 

 เม่ือมีการเจาะเลือดสําหรับการตรวจทางหองปฏิบัติการ  ทานอาจไดรับความเจ็บปวดบาง มีเลือดออกเล็กนอย
หรือรอยชํ้าท่ีบริเวณที่เจาะดวยเข็ม หากเกิดภาวะแทรกซอนหรืออันตราย ทานจะไดรับการรักษาตามมาตรฐาน
วิชาชีพแพทย 

 

6. คําชี้แจงเก่ียวกับสิทธิของผูปวยและอาสาสมัคร 

 ผูปวยมีสิทธิท่ีจะปฏิเสธการเขารวมการศึกษาวิจัย โดยยังมีสิทธิท่ีจะไดรับการดูแลจากแพทยตามปกติ ผูปวยหรือ
อาสาสมัครมีสิทธิท่ีจะถอนตัวจากการวิจัยคร้ังนี้เม่ือไรก็ได แมวาทานจะไดลงนามในการวิจัยแลว โดยทานจะไมได
รับผลเสียใดๆท้ังส้ิน และขอมูลสวนตัวของทานจะไมถูกบันทึกเพิ่มเติม 

 

7. การปกปดเปนความลับ 

 ขอมูลท่ีอาจนําไปสูการเปดเผยตัวของทาน จะไดรับการปกปดและไมเปดเผยตอสาธารณชน ในกรณีท่ี
ผลการวิจัยไดรับการตีพิมพ ช่ือและท่ีอยูของทานจะไดรับการปกปดเสมอ โดยจะใชเฉพาะรหัสโครงการวิจัยของ
ทานเทานั้น  
 จากการยินยอมลงนามของทาน แพทยผูวิจัยสามารถเขาไปทําการตรวจสอบบันทึกขอมูลทางการแพทยของทาน
ไดตลอดเวลาแมจะส้ินสุดโครงการวิจัยไปแลวก็ตาม หากทานตองการยกเลิกการใชสิทธิดังกลาว ทานสามารถเขียน
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บันทึกขอยกเลิกการใหคํายินยอม โดยสงไปท่ี พญ. ปรียา จาโกตา หนวยประสาทวิทยา  ภาควิชาอายุรศาสตร  
จุฬาลงกรณมหาวิทยาลัย  ขอบคุณในการรวมมือของทานมา ณ ท่ีนี้  
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ใบยินยอมเขารวมการวิจยั 
 

วันท่ี :…………………………………………           ชื่อ-นามสกุล:.................................................................
HN: .......................................................................... เบอรโทรศัพท................................................................ 
 

หัวขอการวิจัย:  ความชุกของกลุมอาการขาอยูไมสุข ในผูปวยไทยท่ีเปนโรคพารกินสันและผูปวยท่ีรับประทานยา 
   รักษาโรคจิต  

 

 ขาพเจาไดอานและมีความเขาใจขอมูลท่ีอยูในเอกสารขางตนและไดรับโอกาสในการพิจารณา และถาม
คําถามเก่ียวกับขอมูลท่ีเกี่ยวของกับการมีสวนรวมในการศึกษาน้ีของขาพเจา ขาพเจาไดพูดคุยโดยตรงกับแพทยและ
ไดรับคําตอบตอทุกคําถามจนขาพเจาพอใจ ขาพเจาไดรับสําเนาเอกสารใหคํายินยอมนี้ 1 ฉบับ ขาพเจาสมัครใจและ
ยินยอมเขารวมโครงการศึกษานี้โดยการตรวจทางหองปฏิบัติการท่ีกลาวขางตน การวิเคราะหผลเลือด และการเก็บ
ขอมูลประวัติการรักษาของขาพเจา 

ขาพเจาอนุญาตใหเปดเผยขอมูลในบันทึกทางการแพทย (ขอมูลท่ีรวบรวมจากการเขารวมการศึกษานี้) 
สําหรับการยื่นตอหนวยงานกํากับดูแลของรัฐหรือหนวยงานอ่ืนๆ ของรัฐ และสําหรับการตีพิมพท่ีอาจเกิดข้ึนโดย
แพทยผูวิจัยหรือผูรวมงานของแพทย ขอมูลบันทึกทางการแพทยอาจถูกตรวจสอบจากหนวยงานของรัฐหรือ
คณะกรรมการจริยธรรม แตอยางไรก็ตาม การถือเปนความลับจะถูกนํามาปฏิบัติ เพ่ือใหช่ือไมถูกระบุในหนวยงาน
ตางๆ ของการศึกษานี้ 
 

ผูใหความยินยอม: 

        ลายเซ็น                                                          ช่ือ                  วันท่ี        
 

พยาน หรือผูแทนโดยชอบธรรม:  
       (เฉพาะท่ีเกี่ยวของ)     ลายเซ็นพยาน/ผูแทนโดยชอบธรรม       ช่ือพยาน /ผูแทนโดยชอบธรรม       วันท่ี   
 
 
 
                                                    
       (เฉพาะท่ีเกี่ยวของ)     ลายเซ็นพยาน/ผูแทนโดยชอบธรรม       ช่ือพยาน /ผูแทนโดยชอบธรรม       วันท่ี   
 

แพทยผูลงนามวิจัย: 

                ลายเซ็นแพทย                               ช่ือแพทย                            วันท่ี       
 
 

ในกรณีท่ีผูเขารวมโครงการไมสามารถเขียนช่ือได ใหลงนามโดยวิธีประทับลายนิ้วมือแทน และขอใหผูแทนโดย
ชอบธรรมหรือพยาน 2 คน ท่ีไมเกี่ยวของกับผูวิจัยเปนผูรับรองดวย 
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Appendix C  
Case Report Form 

แบบบันทึกขอมูล 
ความชุกของกลุมอาการขาอยูไมสุข ในผูปวยไทยท่ีเปนโรคพารกินสันและผูปวยท่ีรับประทานยารักษาโรคจิต 

 
1.  Code No.  ............................................   

2.  อาย ุ  ......................................................... 
3.   เพศ    ชาย      

  หญิง    จํานวนการต้ังครรภ............................. 
                    จํานวนการแทง................................... 
      จํานวนบุตร......................................... 

 
4.  ระดับการศึกษาสูงสุด 
  1. ไมไดรับการศึกษา      2. ประถมศึกษา        

  3. มัธยมศึกษาตอนตน    4. มัธยมศึกษาตอนปลายหรือเทียบเทา (ปวช.)     
  5. อนุปริญญาหรือเทียบเทา (ปวส.)   6. ปริญญาตรีหรือสูงกวา 

 
5. ทานด่ืมสุราหรือไม     ไม    

            ด่ืมเปนครั้งคราว  (< 1 ครั้ง/สัปดาห)  ระบุ...........................ครั้ง/เดือน 
    ด่ืมเปนประจํา…………………ครั้ง/สัปดาห  

 
6.  ทานสูบบุหรี่หรือไม    ไม    

    เคยสูบบุหรี่ เคยสูบ ..........มวนตอวัน.เปนเวลา...............ป (.....................pack*years) 
        แตเลิกสูบมา…………….ป 
    ยังสูบบุหรี่อยู จํานวน.................มวนตอวัน จํานวนปที่สูบ...........ป (..............pack*years) 

 
7. ทานมีโรคประจําตัวหรือไม  
    ไม       
   ใช      
    ไดแก     โรคเลือด    
     โรคซีดจากการขาดธาตุเหล็ก 

  โรคซีดชนิดอื่น..................................................... 
  โรคโลหิตชนิดอื่น................................................. 
 เปนมา...............................ป 

  โรคทางจิตเวช ไดแก........................................................ 
 เปนมา...............................ป 
  โรคไตวาย    ( E ) 
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  โรคพารกินสัน   

 เปนมา...............................ป  
                  (เฉพาะแพทย) MODIFIED HOEHN AND YAHR STAGING 

    0 = No sign of disease 
    1 = Unilateral disease 

    1.5 = Unilateral plus axial involvement  

    2 = Bilateral disease 

    2.5 = Mild bilateral disease with recovery on pull test 

    3 = Mild to moderate bilateral disease, some postural instability,   

  physically independent  

   4 = Severe disability, still able to walk or stand unassisted  

    5 = Wheelchair bound or bedridden unless aided  

 
  โรคปลายประสาทเสื่อม(Peripheral Neuropathy)   ( E ) 

  เบาหวาน                  เปนมา...............................ป 
  โรคกระดูกสันหลังทับเสนประสาทหรือโรคทางกระดูกสันหลังโรคอื่น  ( E ) 

  อื่นๆ ไดแก.................................................................. 
 เปนมา...............................ป 

8.  ขณะทําแบบทดสอบทาน 

           ไมใช               ใช 
      8.1 กําลังต้ังครรภ          (E)   
     8.2  มีภาวะติดเช้ือ, มีไข                     (เจาะเลือดครั้งตอไป)   
 
9. ทานรับประทานยาเปนประจําหรือไม                                                   ไม           ใช  
         ถาตอบวา ใช ยาท่ีทานรับประทานอยูคือ  1..............................................................ระยะเวลา..................ป 
  2..............................................................ระยะเวลา..................ป 
  3..............................................................ระยะเวลา..................ป 
  4..............................................................ระยะเวลา..................ป 
  5..............................................................ระยะเวลา..................ป 
 10. ทานมีสมาชิกในครอบครัวเปน “กลุมอาการขาอยูไมสุข” หรือไม                   ไมมี           มี 
 ( หรือมีอาการตามแบบสอบถาม )                                                   ถามีโปรดระบุ........................................ 
11. ทานเคยหรือกําลังรักษา“กลุมอาการขาอยูไมสุข” หรือไม                   ไมมี           ใช 
11. ระดับ  Ferritin ในเลือด .............................................................ng/ml  

    ระดับ  Fe ในเลือด (optional)          .............................................................mg/ml  

    ระดับ  TIBC ในเลือด (optional)     .............................................................  % 

 คํานวณคา Iron saturation ได (optional) .............................................  % 

 
NOTE: E = exclusion criteria 
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Appendix D 
(Thai version of the Cambridge-Hopkins Restless Legs Syndrome Short Form 2 

Diagnostic Questionnaire (RLS-SFDQ13)) 
 

แบบสอบถามกลุ่มอาการขาอยู่ไม่สขุ สถาบนั แคมบริดจ-์ฮอ๊พก้ินส ์(RLS – SFDQ13) 
กรณุาอ่านเอกสารขอ้มลู ก่อนจะตกลงรว่มมอืในการตอบแบบสอบถามนี้และโปรดทราบวา่มทีีอ่ยูต่ดิต่อไดส้าํหรบัคาํแนะนําและ
ขอ้มลูเพิม่เตมิ การแบบสอบถามน้ีถอืเป็นความสมคัรใจของทา่นทัง้สิน้ ขอ้มลูทัง้หมดถอืเป็นความลบัและจะไมม่กีารเปิดเผย
ขอ้มลูใดๆทีบ่่งชีถ้งึตวัทา่นต่อบุคคลอื่นนอกเหนือจากเจา้หน้าทีว่จิยัทีท่าํงานในโครงการน้ี(เทา่นัน้) คาํตอบจากแบบสอบถามน้ี
จะไมถ่กูบนัทกึลงในประวตัทิางการแพทย ์ 
 
กรณุา วงกลม คาํตอบทีต่รงกบัท่านมากทีส่ดุ : 

1. ทา่นม ีหรอื เคยม ีความรูส้กึไมส่บายขาหรอืมกีารรบัรูผ้ดิปกตทิีข่า เป็นๆ หายๆใน 
เวลานัง่หรอืนอนหรอืไม ่? 

  ใช ่
  ไมใ่ช ่

2.  ทา่นม ีหรอื เคยม ีความรูส้กึอยากหรอืจาํเป็นตอ้งขยบัขา เป็นๆ หายๆ ในเวลานัง่
หรอืนอนหรอืไม ่? 

  ใช ่
  ไมใ่ช ่

 
ถา้คาํตอบของท่าน คอื ใช ่อยา่งน้อยหนึง่ขอ้  กรณุาตอบคาํถามในตอน ก และ ตอน ข 
ตอน ก: แบบสอบถามเก่ียวกบัความรู้สึกดงักล่าวข้างต้น 
3. ทา่นมกัจะมคีวามรูส้กึเหลา่น้ีเวลาพกั (ไมว่า่จะนัง่หรอืนอน) 
หรอืเวลาเคลื่อนไหว ? 

  ขณะพกั 
  ขณะเคลื่อนไหว 

4. ความรูส้กึเหลา่น้ีดขีึน้หรอืไม ่ถา้ทา่นไดลุ้กขึน้หรอืขณะมกีาร
เคลื่อนไหว? 

  ใช ่           ไมใ่ช ่
  ไมท่ราบ 

5. ความรูส้กึเหลา่น้ี มกัจะเกดิขึน้ในชว่งเวลาใดของวนั ? 
 (สามารถวงกลมไดม้ากกวา่หนึง่ขอ้) 

  เชา้           กลางวนั 
  บา่ย          เยน็ 
  กลางคนื 
  เทา่กนั ทุกเวลา 

6. การเปลีย่นท่าทีข่าเพยีงหน่ึงครัง้ โดยไมม่กีารขยบัขาต่อ 
สามารถชว่ยผอ่นคลายความรูส้กึเหลา่น้ีไดห้รอืไม?่ 

  ชว่ยผอ่นคลาย 
  ไมไ่ดช้ว่ยผอ่นคลาย 
  ไมท่ราบ  

7 ก. ความรูส้กึเหลา่น้ีเคยเกดิจากตะครวิทีข่าหรอืไม ่?   ใช ่          ไมใ่ช ่      ไมท่ราบ 
7 ข. ถา้ ใช ่มนัเกดิจากตะครวิทีข่าทุกครัง้หรอืไม ่?   ใช ่          ไมใ่ช ่      ไมท่ราบ 
8. ความรูส้กึเหลา่น้ีเกดิขึน้เฉพาะ  เมือ่ทา่นอยูใ่นทา่นัง่หรอืทา่
นอนเทา่นัน้   
  

  ไม ่
  เฉพาะเวลานัง่ 
  เฉพาะเวลานอน 
  ทัง้ในเวลานัง่และนอน 

9. ในขณะทีม่คีวามรูส้กึเหลา่น้ีทีข่าของทา่น ท่านรูส้กึทุกข์
ทรมานมากน้อยเพยีงใด ? 

  ไมรู่ส้กึเลย 
  รูส้กึเลก็น้อย 
  รูส้กึปานกลาง 
  รูส้กึอยา่งมาก 

มีตอดานหลัง 
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10. ในเวลา 12 เดอืนทีผ่า่นมา ทา่นมคีวามรูส้กึเหลา่น้ีทีข่าของ
ทา่น บอ่ยแคไ่หน ? 
(กรณุาวงกลมเพยีงขอ้เดยีว)  

  ทุกวนั 
  4-5 วนัต่อสปัดาห ์
  2-3 วนัต่อสปัดาห ์ 
  1 วนัต่อสปัดาห ์
  2 วนัต่อเดอืน 
  1 วนัต่อเดอืนหรอืน้อยกวา่ 
  ไมเ่คย 

11. ทา่นเริม่สงัเกตพบความรูส้กึเหลา่น้ีทีข่าของทา่น เมือ่ทา่น
อายเุทา่ใด? (โปรดระบุอาย)ุ 

________ ปี 

 
ตอน ข 
12. ทา่นจะบรรยายความรูส้กึเหลา่น้ีอยา่งไร 
 

 _____________________________ 

13. (สาํหรบัผูป่้วยพารกิ์นสนั) ความรูส้กึเหล่าน้ี เริม่ก่อนหรอื
หลงัอาการโรคพารก์นิสนั 

 ก่อน  ________  ปี 
 หลงั  ________  ปี 

14. (สาํหรบัผูป่้วยท่ีทานยาจิตเวช)  ความรูส้กึเหลา่น้ี เริม่ก่อน
หรอืหลงัทานยาจติเวช 

 ก่อน  ________  ปี 
 หลงั  ________  ปี 
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Appendix E 
 

Example of abnormal sensations 

 
ตัวอยางคําศัพทอธิบายความรูสึกผิดปกติที่ขา 
ความรูสึกวามีแมลงกําลังไตอยู 
 ความรูสึกวามีมดกําลังไตอยู 
 รูสึกประหมาอยางมาก 
 รูสึกกระตุก 
 รูสึกมีหนอนไต 
 รูสึกวามีไฟชอตอยูในหลอดเลือด 
 รูสึกวามีไฟชอต 
 รูสึกชอค 
เจ็บปวด 
รูสึกวาตองขยบั 
รูสึกไหม 

รูสึกขาบีบเกร็ง 
กลัวสุดขีด 
รูสึกถึงการฉีก 
รูสึกเตนเปนจงัหวะ 
รูสึกแนน 
รูสึกจับทันที 
รูสึกขากระตุกอยางเร็ว 
รูสึกวาคันตามกระดูก 
รูสึกขาผิดปกติ 
รูสึกวาขาเคล่ือนไหวไมสบาย 

 
           
Translated from: Restless legs syndrome: diagnostic criteria, special considerations, and 
epidemiology. A report from the restless legs syndrome diagnosis and epidemiology workshop at the 
National Institutes of Health. Table 2. Sleep Medicine 4 (2003) 101-119 
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Appendix F 
 

English version of the questionnaire 
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