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Abstract

Purpose Restless legs syndrome (RLS) is a serious burden for patients which can be measured in economic terms by assess-
ing the money spent on therapy and the willingness to pay. The aim of this study was to assess whether or not patients feel
satisfied with the therapy relative to the money they spent on the treatment, and to assess patients’ willingness to pay for
therapy that fully eliminates all RLS symptoms.

Methods Adult subjects with RLS confirmed by actual international consensus criteria, a positive RLS-Diagnostic Index
(RLS-DI) score, and clinical examinations and observations were assessed to generate a disease severity index. An original
set of questions was used to collect data on patient satisfaction with therapy and their willingness to pay.

Results Among 100 subjects, 27% were not satisfied with therapy; this subgroup was characterized by lower indices of
severity of the disease. Patients spent approximately 3% of their income in treating RLS. They are willing to pay up to 8.3%
of their income to eliminate symptoms.

Conclusions The cost of RLS therapy is a significant part of patient expenditure. Nevertheless, RLS may at times remain so

troublesome for patients that they are willing to spend more on therapy to eliminate symptoms.

Keywords Restless legs syndrome - Quality of life - Patient satisfaction - Willingness to pay

Introduction

The prevalence of restless legs syndrome (RLS) is 7-10%
of the general population in Western countries [1] How-
ever, RLS remains largely neglected despite its significant
negative effect on patients’ quality of life [2]. RLS is a sen-
sorimotor syndrome presenting with an urge to move the
legs, accompanied by an unpleasant sensation in the lower
extremities. The symptoms appear during periods of rest
(e.g., while sitting or lying), especially in the evening and at
the night. They typically disappear when the patient starts
to move their legs and reappear immediately after stopping
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the movements [3]. Due to the diurnal rhythm of symptoms,
RLS frequently causes sleep disorders, mostly insomnia with
delayed sleep onset or problems with sleep maintenance.
Symptomatic therapies of RLS are available. The reduction
of symptoms has been proven in numerous clinical trials
with dopaminergic antagonists [4], alfa2delta ligands [5],
and opioids [6].

The efficacy of treatment is usually evaluated using scales
that assess the severity of symptoms and quality of life.
These variables are crucial for assessing drug efficiency;
nevertheless, such data collected during a clinical trial may
differ from real-life experiences. There are two important
issues related to the treatment of RLS patients that must be
addressed. The first is general patient satisfaction with the
treatment. This is an important factor influencing patient
adherence [7] as complications can arise during therapy.
The most important and specific complication is augmenta-
tion, which increases the severity of symptoms related to
the appropriate therapy [8]. Another issue is the relationship
between patient costs related to pharmacotherapy and patient
satisfaction with treatment results relative to money spent on
the drug. The economic cost of RLS therapy is a significant
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burden on patients [9] and is comparable with other chronic
conditions, such as diabetes [10, 11].

The cost-effectiveness of RLS therapy has been proven in
terms of quality-adjusted life years for dopaminergic therapy
[12]. However, patients may not consider RLS treatment as
necessary. RLS is frequently neglected as a disorder as it
does not shorten life expectancy nor does RLS commonly
lead to severe disability. Therefore, while it is difficult to
judge the importance of a disease to a patient, some con-
clusions may be drawn from patients’ declarations of how
much money they are ready to spend on treatments—their
so-called willingness-to-pay (WTP). However, data on
RLS patients’ WTP and issues related to their treatment are
lacking. This study therefore aims to (1) establish whether
patients were satisfied with RLS treatment in the context
of its costs; and (2) assess the WTP of patients with RLS.

Materials and methods
Patients

Adult patients with RLS diagnosed according to consensus
criteria [3] were recruited for this study. The sample con-
sisted of patients with positive results from the RLS-Diag-
nostic Index (RLS-DI) questionnaire [13] (RLS-DI score
greater than 11) and with proven efficacy of dopaminergic
therapy. They had to have remained under clinical observa-
tion for at least 6 months (with at least two outpatient visits)
with available and complete clinical data about the severity
of their RLS during the diagnosis and follow-up. Patients
with cognitive disorders that interfered with communication
and those who did not consent to the collection of data for
this study were excluded. All patients were from the same
tertiary center and were diagnosed, treated, and regularly
assessed by the same RLS expert. The patients were paying
for the therapy by themselves because drugs used in RLS
therapy are not reimbursed in Poland.

Study design

Patient demographics (age, sex, and comorbidities) and
clinical data regarding patients’ status before the initia-
tion of therapy were retrospectively obtained from their
medical records. During an outpatient visit devoted to this
study, an actual clinical study was evaluated using clini-
cal scales that assessed the quality of life. Patients were
asked whether they agreed to participate in a telephone
interview about their satisfaction with the treatment and
WTP. Those who agreed were contacted by a member of
the study team in charge of collecting the information. The
data were gathered between March and June 2017.
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As the process of acquiring data from the subjects was
not anonymized, we refrained from direct questions about
an individual’s monthly income. To estimate the income in
the studied group, we decided to assign the average salary
to each fully employed participant and the average pension
to each retired patient. On June 30, 2017, the mean salary
in Poland was 4,508.08 PLN (1,066.62 Euros) (www.stat.
gov.pl), and the exchange rate of the Polish zloty (PLN) to
1 Euro was 4.2265 PLN (www.nbp.pl). The mean pension
during this period was 2,085.60 PLN (www.zus.gov.pl).
The study protocol was approved by the Bioethical Com-
mittee of the Medical University of Gdansk.

Assessment of clinical status and therapy
satisfaction

The clinical condition of patients was assessed during the
diagnostic visit (i.e., before the initiation of therapy) and
during the study visit. The severity of RLS was assessed
using the International RLS Severity Scale (IRLS) [14].
Daytime sleepiness was assessed using the Epworth Sleep-
iness Scale (ESS) [15] and the severity of insomnia was
assessed using the Athens Insomnia Scale (AIS) [16].

Quality of life was assessed using a validated version
of the EQ-5D scale [17], which consists of two compo-
nents. The first is a visual analog scale ranging from 0
(death) to 100 (best imaginable health condition) on which
patients were asked to mark their condition before therapy
and at the time of examination. The second component is
more descriptive; patients were asked to assess their situ-
ation in five domains: mobility, self-care, daily activities,
pain/discomfort, and anxiety/depressed mood. For each
domain, patients may grade themselves with 1 to 5 points,
with 1 point signifying a lack of any problems within a
domain and 5 points signifying severe problems in one
domain. The raw results of this part of the questionnaire
are presented as a combination of five digits (starting from
“11,111” meaning no problems in any of the domains and
ending with “55,555” meaning extreme problems in all
domains). This allowed us to define 3,125 possible health
states, each of which may be converted into a single value
using a set of values derived for the general population of
a specific country. The set of values, ranging from — 0.523
for worst health condition (health state of “55,555") to 1.0
for best health condition (health state of “11,111”), was
developed for the Polish population [17].

Satisfaction with and the financial burden of the treat-
ment, as well as WTP were assessed using the following
set of questions:

1. Are you satisfied with the improvement in sleep quality
after therapy? (YES/NO)
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2. Are you satisfied with symptom control after therapy?
(YES/NO)

3. Are you satisfied with the improvement in your everyday
functioning after therapy? (YES/NO)

4. How much money do you spend monthly on the treat-
ment of RLS?

5. Are you satisfied with the results of the therapy in terms
of the money you spent? (YES/NO)

6. How much money would you be willing to spend
monthly to control your symptoms through RLS ther-
apy?

7. How much money would you be willing to pay for a
single procedure (e.g., surgical) leading to a complete
control of the symptoms?

Statistical analysis was performed using the #-test for con-
tinuous variables, and chi-square tests for discrete data. Cor-
relations were assessed using Pearson’s correlation coeffi-
cient calculations. Statistical significance was set at P <0.05.

Results

A total of 100 RLS patients (36 men) were recruited for this
study. The mean age of the group was 66.4 years, with an
average of 15 years living with restless legs syndrome. The
mean duration of clinical observation was 35.3 months. Of
the subjects, 41% had at least one comorbidity, with arte-
rial hypertension (35%), cardiovascular diseases (10%), and
depression (17%) being the most frequent. Most patients
were treated with monotherapy (ropinirole, 64%; L-Dopa,
5%; pregabalin, 6%), while 23% were treated with com-
bined therapy (ropinirole + pregabalin; ropinirole + L-Dopa).
Over one-third of the subjects were fully employed and 62%
were retired with an approximate mean monthly income of
3,014.22 PLN (713.17 Euros).

The therapy conducted resulted in a significant improve-
ment in all clinical and quality of life scales, as shown in
Table 1.

Among the subjects, 73% were satisfied with the treat-
ment results in terms of symptom control, 81% reported
satisfaction with sleep improvement, and 78% were satis-
fied with the improvement in their functioning in everyday
life (Fig. 1).

The percentage of satisfied and unsatisfied patients dif-
fered significantly in terms of the initial and final IRLS
score, final ESS score, EQ-5D VAS score, and EQ-5D
descriptive component score. Satisfied patients were char-
acterized by significantly higher initial IRLS scores (24.9%
vs. 20.2%, p <0.005), higher final IRLS (11.0% vs. 8.4%;
p=0.024), and ESS scores (7.6% vs. 6.3%, p=0.004). They
also had lower final scores on the EQ-5D scale. The results
are presented in Table 2.
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Table 1 Results of the therapy
Scale Result before Result at the P
therapy (Mean,  moment of the
SD) study (Mean, SD)
IRLS? 21.54.7) 9.1 (4.0) <0.005
AIS® 12.6 (2.5) 8.6 (1.0) <0.005
ESS¢ 9.8 (1.9) 6.7 (1.7) <0.005
EQ-5D VAS 47.1 (22.6) 68.2 (19.8) <0.005
(0-100)¢
EQ-5D descriptive® 0.70 (0.2) 0.89 (0.1) <0.005

“International RLS Severity Scale
®Athens Insomnia Scale

“Epworth Sleepiness Scale

4Visual analog scale of EQ-5D scale

“Descriptive part of EQ-5D scale

The mean monthly cost of therapy was 90.00 PLN (21.3
Euros). This amount constitutes 3.0% of the approximate
average monthly income in the examined group.

Eighty-two patients reported satisfaction with the results
of therapy in terms of the costs. Patients who were unsat-
isfied paid slightly more for their therapy (102.7 PLN vs.
86.7 PLN), although the difference was not statistically
significant. Patients not satisfied with the relationship
between therapy costs and its effects were characterized by
a higher initial IRLS score (24.1% +4.2% vs. 20.1% +4.7%,
p=0.02), higher IRLS score during the duration of the study
(11.3% +4.4% vs. 8.6% + 3.8, p=0.02), and lower EQ-5D
descriptive component score (0.8 +0.2 vs. 0.9+0.07,
p=0.01) after therapy. It is noticeable that subjects who
were satisfied with the money spent on therapy initially
had a lower quality of life (EQ-5D VAS 45.0+20.1, vs.
62.7+24.9, p=0.007). Moreover, therapy resulted in signifi-
cantly lower AIS scores in the not-satisfied group (8.7 + 1.1
vs. 8.0+0.1, p=0.016). The differences between the two
groups are presented in Table 3.

Patients declared that they were willing to pay 249
PLN (*264.5 PLN) monthly to reduce the symptoms.
This amount constitutes 8.26% of the approximate income
within the group. The patient was willing to pay 3,013
PLN (£3,187.4 PLN) for a single procedure to eliminate
all symptoms. These values are compared with the average
income of Polish patients in Fig. 2. We found that the WTP
for monthly chronic therapy was significantly negatively cor-
related with the EQ-5D descriptive component initial score
(before therapy), that is, the worse the quality of life, the
more patients were ready to pay more for treatment (Pear-
son’s coefficient r= —0.3). Other clinical features of RLS
did not correlate with WTP.

@ Springer



842

Sleep and Breathing (2022) 26:839-846

Fig. 1 Percentage of patients

0,
satisfied with therapy 82.0%

80.0%
78.0%
76.0%
74.0% 73.0%
72.0%

70.0%

68.0%

patients satisfied with symptoms

control

81.0%

78.0%

Patients satisfied with
improvement in daily functioning

Patients satisfied with sleep
improvement

Table 2 Results on clinical scales in groups of patients satisfied and not satisfied with treatment results

Scale Patients satisfied with therapy Patients not satisfied with therapy )4
(n=73) (Mean, SD) (n=27) (Mean, SD)

IRLS?® before therapy 249+33 20.2+4.6 <0.005
IRLS at the moment of study 11.0+3.8 8.4+3.9 0.024
AIS® before therapy 13.25+2.2 124+2.6 0.263
AIS at the moment of study 9.0+1.2 8.45+0.9 0.073
ESS° before therapy 104+1.5 9.6+2.1 0.159
ESS at the moment of study 7.75+1.4 6.3+1.7 0.004
EQ-5D VAS! (0-100) before therapy 48.4+24.5 48.2+21.3 0.48
EQ-5D VAS (0-100) at the moment of study 51.6+22.0 743+15.1 <0.005
EQ-5D descriptive® before therapy 0.67+0,21 0.71+0.19 0.21
EQ-5D descriptive at the moment of study 0.82+0.16 0.92+0.06 <0.005

“International RLS Severity Scale
®Athens Insomnia Scale

“Epworth Sleepiness Scale

4Visual analog scale of EQ-5D scale
“Descriptive part of EQ-5D scale

Discussion

Patient satisfaction with therapy is a neglected issue. Cli-
nicians participating in clinical trials focus on objective
measurement (e.g., biochemical, radiological) and clinical
scales (e.g., IRLSS), which are essential because proving
that a substance does influence the course of the disease
would be impossible without these measurements. Nev-
ertheless, it must be remembered that patient satisfaction
is not reflected in laboratory tests or even clinical scales.
An assessment of the quality of life using increasingly
sophisticated tools bridges the gap between medical results
and patient satisfaction in many trials. It has also been

@ Springer

performed in RLS trials [18-20]. Quality of life question-
naires bring useful data about interference between the
disease, therapy, and the patient’s life, although they do
not give information that could be obtained from directly
asking patients (e.g., “Are you satisfied with the results of
the therapy you have received?,” “Do you think your life
has improved after relieving the symptoms with the pills
we have given you?”). Our study notes that the unsatis-
fied population had better results in clinical scales than
the satisfied patients. The gap between the improvement
in clinical scales and satisfaction may suggest that there
is a place for non-pharmacological strategies of therapy
in RLS, by improving coping strategies, for example, as
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Table 3 Results on clinical scales in groups of patients satisfied and not satisfied with treatment results in terms of therapy costs
Scale Patients satisfied with therapy Patients not satisfied with therapy p
(n=82) (Mean, SD) (n=18) (Mean, SD)
IRLS? before therapy 20.1+4.7 24.1+4.2 0.02
IRLS 8.6+3.8 11.3+4.4 0.02
AISP before therapy 12.6+4.2 125+25 0.450
AIS at the moment of study 8.7+1.1 8.0+0.1 0.016
ESS¢ before therapy 9.7+19 99+1.8 0.409
ESS at the moment of the study 6.8+1.8 6.1+1.3 0.093
EQ-5D VAS? (0-100) before therapy 45.0+20.1 62.7+24.9 0.007
EQ-5D VAS (0-100) at the moment of study 69.7+18.6 61.8+24.4 0.118
EQ-5D descriptive® before therapy 0.68+0.2 0.79+0.18 0.062
EQ-5D descriptive at the moment of study 0.91+0.07 0.83+0.2 0.01

“International RLS Severity Scale
®Athens Insomnia Scale

“Epworth Sleepiness Scale

4Visual analog scale of EQ-5D scale

*Descriptive part of EQ-5D scale

Fig.2 Cost of real therapy

per month, monthly WTP for
therapy to reduce the symptoms,
and WTP for a one-time therapy
to eliminate symptoms vs the
average monthly salary and pen-
sion in Poland at the moment of
performing the study

WTP per month . 249.00 zt

Monthly therapy costs I 90.00 zt

Mean average pension _ 2 085.60 zt

0zt

was suggested in a study by Hornyak et al. [21]. The per-
centage of patients declaring their satisfaction with RLS
therapy was found to be higher than that of populations
suffering from other chronic disorders, such as cluster
headaches [22].

We also asked the patients whether they were satisfied
with the improvement in their symptoms relative to the
money they spent on therapy (“Was it worth it?”). To the
best of our knowledge, such data in the field of RLS are
unavailable, although recent studies on its socioeconomic
consequences for European subjects showed that delayed
diagnosis and erroneous therapy (factors certainly causing
patient dissatisfaction) lead to increased socioeconomic

1,000 zt 2,000 zt 3,000 zt 4,000 zt 5,000 zt

costs of the disease [23]. We found that the patients who
were not satisfied with the relationship between money
spent and therapeutic effect had worse initial scores on
RLS severity scales, and on the EQ-5D scale. These results
are opposite to what was observed with the satisfaction
regardless of costs. This may suggest that assessing patient
satisfaction in the context of expenditures may provide a
more precise assessment. Such data are scarce (both in
RLS and other disorders) and results are contradictory; for
example, Goldstein et al. found no relationship between
the costs of care and patients’ satisfaction with tinnitus
[24].
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The data we collected allowed us to estimate the eco-
nomic burden of RLS therapy for Polish households. The
costs of therapy were equal to nearly 3% of the estimated
income in the examined group, but the monthly cost should
be analyzed in the context of disposable income (i.e., the
amount of money left after paying taxes and social security
charges). The average disposable income in Polish house-
holds in 2017 was 1,598 PLN per capita (www.stat.gov.
pD) (379.1 Euros), and the average monthly expenditure was
1,176 PLN (278.24 euros) per capita. This means that the
monthly cost of drugs for RLS constituted 5.6% of the aver-
age Polish disposable income and 7.6% of the average Polish
monthly income. According to published data, health-related
expenditures constitute approximately 5.5% of the expen-
ditures of Polish citizens [25]. This means that therapy for
RLS is a serious economic burden for the examined popu-
lation—costs of its treatment consummated the amount of
money routinely dedicated to all health expenditures in Pol-
ish households. The fact that 40% of the study’s participants
had at least one comorbidity was especially striking—the
comorbidities were naturally causing additional costs.

Analyzing the WTP in the context of national average
disposable income per capita and monthly expenditures per
capita allows us to more realistically present the financial
burden caused by the disorder; subjects with RLS are ready
to spend 249 PLN monthly for chronic effective therapy,
which constitutes 15.6% of Polish disposable income per
capita and 21.2% of monthly expenditures. The average
declared payment for a one-time hypothetical cure bringing
life-long freedom from symptoms was slightly over 3,000
PLN. This means that patients are prepared to sacrifice sav-
ings collected from 7 to 8 months (the difference between
disposable income and expenditures) for such therapy. These
data suggest that RLS is problematic for patients.

Data on WTP for sleep disorders are scarce, and publica-
tions on the topic have not been found in the field of RLS.
Roy et al. found that patients with insomnia were ready to
pay almost 67 US dollars to shorten their sleep onset latency
by 10 min, reduce wake time after sleep onset by 15 min, or
prolong their total sleep time by 1 h. These improvements
are not significant, which shows the importance (with impor-
tance measured financially) of sleep disorders [26].

A recent study by Huang et al. showed that Australian cit-
izens were ready to regularly pay about 3.9% of their house-
hold income to avoid any chronic disorders [27]. Patients
in our study were ready to spend much more (15.6% of the
average monthly disposable income) to be free from symp-
toms of RLS. This may be because the patient’s experience
of RLS symptoms is really troublesome. Moreover, we found
that WTP is related to quality of life. According to our data,
the lower the quality of life, the higher the patient’s WTP for
efficient therapy. Such a relationship has not been described
in other chronic conditions, such as headaches [28]. One
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positive piece of information is that the costs of therapy
reported by patients in our study were lower than their WTP,
which is opposite to that observed in narcolepsy [29, 30].

Our study had some limitations. It must be remembered
that participants were faced with highly theoretical situa-
tion of assessing their own willingness-to-pay. The solutions
proposed to the participants of the study (regularly taken
and completely efficient chronic therapy or single procedure
removing the symptoms) do not exist. It is probably then
that participants had overestimated their readiness to spend
money—in real life, the amounts spent on such curations
would be probably lower. The most important limitation is
that we did not collect data on the individual income of the
participants. We had to use general Polish statistical data to
analyze the costs of therapy and WTP. This may have caused
some bias in drawing conclusions about the study group.
Nevertheless, comparing the economic data of our patients
with national economic indicators allowed us to see RLS as
an economic burden from a global perspective, as treatment
costs are comparable across the country. Another limita-
tion is the number of participants. Moreover, the percentage
of patients unsatisfied with therapy (27%) left even smaller
group of subjects to perform analysis of willingness-to-pay.
Increasing the study group would allow us to draw stronger
conclusions. The strength of our study lies in the selection
of patients. All patients were examined and diagnosed with
RLS on the basis of history, clinical diagnostic question-
naires (RLS-DI), and neurologic examination. They had a
long history of clinical observation, so RLS mimics were
excluded.

Conclusions

The available treatment modalities allow a significant reduc-
tion in RLS symptoms, which leads to a noticeable improve-
ment in patients’ quality of life. The cost of RLS therapy
is an important part of patient expenditures. Nevertheless,
RLS is so troublesome that patients are still willing to spend
even more money on therapies to get rid of the symptoms.
Future studies should compare different therapies in terms
of patient satisfaction.
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