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Abstract

Restless Legs Syndrome (RLS) is a common sleep disorder, but there is a paucity of large cohort
studies examining the association of RLS with clinical outcomes including all-cause mortality,
incident coronary heart disease (CHD), stroke and chronic kidney disease (CKD).

From a nationally representative prospective cohort of over 3 million US veterans (93% male,
median follow-up time of 8.1 years (IQR: 7.0-8.5 years)) with baseline estimated glomerular
filtration rate (eGFR) =60 ml/min/1.73m2, we created a propensity-matched cohort of 7,392
patients and examined the association between incident RLS and: 1) all-cause mortality, 2)
incident CHD, 3) incident strokes, and 4) incident CKD defined as eGFR<60 ml/min/1.73m2.
Associations were examined using Cox models.

The mean+SD age of the propensity-matched cohort at baseline was a 59+12 year, 89% and 8% of
patients were white and black, respectively, 31% of the patients were diabetic and the mean
baseline eGFR was 83.9+15.1 ml/min/1.73m2. Propensity matching resulted in a balanced cohort,
with the disappearance in baseline differences in comorbidities. Compared to RLS negative
patients, incident RLS was associated with 88% higher mortality risk, (hazard ratio (HR) and 95%
confidence interval (Cl): 1.88 (1.70-2.08)), and almost 4 times higher risk of CHD and stroke
(HR: 3.97 (3.26-4.84) and 3.89 (3.07-4.94), respectively). The risk of incident CKD risk was also
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significantly higher in incident RLS patients (HR: 3.17 (2.74-3.66)) compared to RLS negative
counterparts.

In this large and contemporary cohort of US veterans, incident RLS was associated with higher
risk of mortality, incident CHD, stroke and CKD.
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stroke

Introduction

Restless legs syndrome (RLS) was described in the late 17th century by Sir Thomas Willis
and was named RLS by Ekbom in the middle of the last century.(Ekbom, 1960) RLS is
characterized by an urge to move the legs that is often hard to resist and is usually but not
always associated with disagreeable leg sensations. The symptoms occur during inactivity
and may interfere with sleep, are worse in the evening and night with significant relief in the
morning.(Ekbom, 1960) Clinical diagnostic criteria for RLS have been established by the
International RLS Study Group (IRLSSG) and have recently been modified.(Allen et al.,
2003) The prevalence of RLS is estimated to be between 0.1% and 15% in the general
population.(Stiasny K, 2002, Nichols et al., 2003, Tan et al., 2001, Lavigne and Montplaisir,
1994, Phillips et al., 2000)

In the general population, four previous studies assessed the association between RLS and
mortality and reported contradictory results.(Pollak et al., 1990, Li et al., 2013, Szentkiralyi
etal., 2012b, Mallon et al., 2008) However, these studies were limited by relatively small
number of events, short follow-up period and unbalanced characteristics of patients with and
without RLS.(Pollak et al., 1990, Li et al., 2013, Szentkiralyi et al., 2012b, Mallon et al.,
2008) The largest study, by Szentkiralyi et al., analyzed the results of four independently
conducted prospective cohort studies and reported no association between RLS and
mortality of any cause.(Szentkiralyi et al., 2012b) However, a recent paper from US reported
39% higher risk of mortality in diabetes, chronic kidney disease and arthritis-free US men
during 8 years of follow-up.(Li et al., 2013)

Patients with RLS have also been reported to have a higher risk of stroke and heart disease
than those without the disorder.(Elwood et al., 2006, Li et al., 2012) In the Nurses’ Health
Study, the women who reported more than 3 years of RLS history had higher risk of
coronary heart disease (CHD) and non fatal myocardial infarct (MI).(Li et al., 2012)
However, this study was subject to recall bias. In a prospective population study of almost
2,000 men, and with 10-year follow-up, RLS was associated with a 67 % increase in the
relative odds for stroke compared to subjects without RLS.(Elwood et al., 2006) Contrary to
the findings from these studies, Winter et al. reported no association between RLS and CHD
and MI in women.(Winter et al., 2012) In addition, Szentkiralyi et al. used two cohorts’ data
and reported no association between RLS and CHD and stroke.(Szentkiralyi et al., 2013)
However, most of these studies were limited by a low number of events.
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In patients with chronic kidney disease (CKD) and end stage renal disease (ESRD) the
predictors and outcomes of RLS are well documented,(Szentkiralyi et al., 2009, Molnar et
al., 2007a, Molnar et al., 2007b, Mucsi et al., 2005, Molnar et al., 2005) but it is unclear if
RLS itself is a predictor of new CKD in kidney disease-free populations. RLS-associated
factors such as sleep disturbance, increased sympathetic activity, increased inflammatory
markers, increased cytokines such as endothelin and some comorbid conditions, such as
diabetes and hypertension, are well known risk factors of CKD.(Ferini-Strambi et al., 2014)

Given that the previous studies reported contradictory results and were limited by low
numbers of events, we examined the associations of incident RLS with all-cause mortality,
the incidences of coronary heart disease, ischemic stroke, and CKD in a large, nationally
representative contemporary cohort of US veterans. Based on previous findings, we
hypothesized that RLS is associated with higher risks of these adverse clinical outcomes.

Study Setting and Cohort Definition

The institutional review committees at the Memphis and Long Beach Veterans Affairs
Medical Centers approved the study. Given the large sample size, anonymity of the patients
studied, and nonintrusive nature of the research, the requirement for written consent was
waived. Data were obtained from the Racial and Cardiovascular Risk Anomalies in CKD
(RCAV) study, which examines risk factors in patients with incident CKD in US veterans,
and which was previously described in detail.(Gosmanova et al., 2014, Molnar et al., 2014a)
Presence of RLS was identified from the VA Inpatient and Outpatient Medical SAS Datasets
using ICD-9-CM diagnostic codes (Table S1). The algorithm for cohort definition is shown
in Figure 1. Patients were included in the study if they had a normal kidney functtion defined
as a baseline estimated glomerular filtration rate (eGFR) =60 ml/min/1.73m?2 and did not
have a diagnosis of RLS at the first encounter in the inclusion period (October 1, 2004—
September 30, 2006) and the follow-up period, while other comorbidities were listed during
that encounter. The final cohort included 3,519,773 patients, 3,515,660 patients without RLS
and 4,113 incident RLS patients. From this cohort, we created a 1:1 propensity score
macthed cohort consisting of 3,696 patients in each group.

Exposure and Covariates

Incident RLS was defined as a new ICD9-CM code for RLS during the inclusion and follow-
up period, without such a diagnosis at the first encounter.

Socio-demographic characteristics, comorbid conditions and laboratory characteristics were
obtained, as previously described.(Molnar et al., 2014b, Kovesdy et al., 2012, Kovesdy et al.,
2013, 2007, Molnar et al., 2014a) Information about age, gender and race were obtained
through the VA Corporate Data Warehouse (CDW) and from Medicare through the VA-
Medicare data merge project. Information about comorbidities was collected from the VA
Inpatient and Outpatient Medical SAS Datasets using ICD-9-CM diagnostic and procedure
codes and Current Procedural Terminology (CPT) codes (Table S2). Prevalent comorbidities
were defined as those diagnosed during October 1, 2004-September 30, 2006.
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We defined four different outcomes: 1) all-cause mortality, 2) incident CHD, 3) incident
ischemic stroke, and 4) incidence of CKD.

Data on all-cause mortality was obtained from the VA Vital Status Files (VSF), which
contain dates of death or last medical/administrative encounter from all sources in the VA
system with sensitivity and specificity of 98.3% and 99.8%, respectively, as compared to the
National Death Index.(Arnold N, 2006) Incident CHD was defined as the composite
outcome of a first occurrence of an ICD-9-CM or CPT code for acute myocardial infarction,
coronary artery bypass grafting, or percutaneous angioplasty after October 1, 2006 in
patients without such diagnoses prior to this date. Incident stroke was defined as the first
occurrence of ICD-9-CM codes for ischemic stroke after October 1, 2006 in patients without
such diagnoses prior to this date (Table S3-S4). Incident CKD was defined as two
consecutive eGFR levels <60 ml/min/1.73m? separated by =90 days, and a >25% decrease
from baseline eGFR. Estimated GFR was calculated from serum creatinine measurements
using the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) Equation.(Levey
et al., 2009) The diagnosis of RLS was always prior to the diagnosis of outcome. The
follow-up time was calculated based on these dates (date of outcome — date of RLS).

Statistical Analysis

Data were summarized using proportions, means + SD, or median (interquartile range
(IQR)) as appropriate. Continuous variables were compared using the Student’s t-test and
Mann-Whitney U test according to data type. Predictors of incident RLS were assessed
using logistic regression analyses. The associations between RLS and outcomes were
assessed using the Kaplan-Meier method, and Cox proportional hazard models.

The start of the follow-up period for mortality and incident CKD analyses was the date of
the first eGFR =60 ml/min/1.73m?2 during October 1, 2004-September 30, 2006. Patients
diagnosed with RLS at a subsequent date were considered as part of the non-RLS group for
the time period between cohort entry and diagnosis of RLS. Patients were followed until
death or incident CKD, or were censored at the date of last healthcare or administrative visit,
or on July 26, 2013.

In incident CHD and stroke analyses; incident CHD and stroke events were identified in
patients without such diagnoses prior to this date; therefore, to avoid immortal time bias,(Liu
et al., 2012) the start of the follow-up period for these end points was October 1, 2006.
Patients diagnosed with RLS at a subsequent date were considered as part of the non-RLS
group for the time period between October 1, 2006 and the diagnosis of RLS. Patients were
followed until the first incident CHD/stroke event or were censored at the date of death, last
healthcare or administrative visit, or on July 26, 2013.

The propensity score method was used to account for baseline differences arising from
dissimilarities in clinical and demographic characteristics of patients with and without RLS.
Variables associated with the presence of RLS were identified using logistic regression and
were used to calculate propensity scores. STATA’s “psmatch2” command suite was used to
generate the propensity score-matched cohorts by a 1-to-1 nearest neighbor matching
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without replacement. The following variables were included the logictis regression model to
create the propensity score: age, gender, race/ethnicity, income, marital status, baseline
eGFR, comorbidities at baseline (diabetes, hypertension, cardiovascular disease, heart
failure, cerebrovascular disease, peripheral vascular disease, lung disease, dementia,
rheumatic disease, malignancy, HIVV/AIDS, depression, presence of Obstructive Sleep Apnea
(OSA) and presence of Periodic Limb Movements in Sleep (PLMS)) and body mass index
(BMI). All associations were examined in unadjusted models using our propensity-matched
cohort of 7,392 patients. We performed subgroup analyses for all outcomes. Statistical
analyses were performed using Stata MP version 12 (Stata Corporation, College Station,
TX).

Baseline characteristics

The mean+SD age of the cohort at baseline was 59.8+14.3 years, 93% were male, 78% and
17% of patients were white and black, respectively, 23% of the patients were diabetic and
the mean baseline eGFR was 83.8+15.5 ml/min/1.73m2. Baseline characteristics of patients
categorized by RLS status are shown in Table 1. In the original cohort (n=3,519,773)
patients with RLS were slightly younger, more likely to be white, divorced and to have
lower income, and had higher body mass index (BMI), higher prevalence of hypertension,
diabetes mellitus, CVD, congestive heart failure (CHF), cerebrovascular disease, peripheral
artery disease, chronic lung disease, and depression. After propensity score matching these
differences disappeared and the baseline characteristics of patients with and without RLS
were balanced (Table 1).

Predictors of RLS

Mortality

In our adjusted logistic regression model, female gender, white race, lower income, higher
BMI and most of the comorbidities (such as diabetes, CVD, peripheral artery disease,
chronic lung disease, depression, presence of OSA and presence of PLMS) were associated
with a higher risk of incident RLS (Table 2).

The median follow-up time was 8.1 years (IQR: 7.0-8.5 years). There were 782 deaths
(21%, mortality rate 20.7 [19.3-22.2]/1000 patient-years) in the RLS negative group, and
853 deaths (23%, 51.4 [48.0-54.9]/1000 patient-years) in the RLS positive group in the
propensity-matched cohort. Figure 2 panel A shows the associations between incident RLS
and mortality in the propensity-matched cohort. Incident RLS was associated with higher
risk of mortality (hazard ratio (HR): 1.88, 95% confidence interval (Cl): 1.70-2.08)
compared to RLS negative patients (Table 3). Similar results were found in all subgroups,
except in patients with peripheral artery disease and in African-American patients (Figure 3
panel A). Similar association was found when we adjusted for insomnia in our sensitivity
analysis (Table S5).
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Incident CHD

There were 157 incident CHD events (4%, event rate 5.9 [5.1-6.9]/1000 patient-years) in the
RLS negative group, and 425 incident CHD events (12%, 22.6 [20.2-25.3]/1000 patient-
years) in the RLS positive group in the propensity-matched cohort. Figure 2 panel B shows
the associations between incident RLS and incident CHD in the propensity-matched cohort.
Incident RLS was associated with higher risk of incident CHD (HR: 3.97, 95%CI: 3.26—
4.84) (Table 3). Similar results were found in all subgroups, except in patients with BMI1=40
kg/m?2 (Figure 3 panel B). Similar association was found when we adjusted for insomnia in
our sensitivity analysis (Table S5).

Incident stroke

There were 104 incident stroke events (3%, event rate 4.0 [3.3-4.9]/1000 patient-years) in
the RLS negative group, and 293 incident stroke events (9%, 16.6 [14.5-18.9]/1000 patient-
years) in the RLS positive group in the propensity-matched cohort. Figure 2 panel C shows
the associations between incident RLS and incident stroke in the propensity-matched cohort.
Incident RLS was associated with higher risk of incident stroke (HR: 3.89, 95%CI: 3.07-
4.94) (Table 3). Similar results were found in all subgroups, except patients with BMI =40
kg/m?2 (Figure 3 panel C). Similar association was found when we adjusted for insomnia in
our sensitivity analysis (Table S5).

Incidence of eGFR <60 ml/min/1.73m?2

There were 503 incident CKD events (14%, event rate 14.8 [13.5-16.1]/1000 patient-years)
in the RLS negative group, and 787 incident CKD events (21%, 29.8 [27.0-32.8]/1000
patient-years) in the RLS positive group in the propensity-matched cohort. Figure 2 panel D
shows the associations between incident RLS and incident CKD in the propensity-matched
cohort. Incident RLS was associated with higher risk of incident CKD events (HR: 3.17,
95%Cl: 2.74-3.66) (Table 3). Similar results were found in all subgroups (Figure 3 panel
D). Similar association was found when we adjusted for insomnia in our sensitivity analysis
(Table S5).

Discussion

In a large cohort of US veterans with baseline eGFR =60 ml/min/1.73m?, we examined the
association of incident RLS with higher risk of all-cause mortality, incident CHD and stroke,
and incident eGFR <60 ml/min/1.73m2. Incident RLS was associated with substantially
higher risk of all examined clinical outcomes in this well-balanced propensity-matched
cohort.

In this large cohort study, incident RLS was associated with an 88% higher risk of mortality
during a median 8-year follow-up period. Higher mortality associated with RLS was
reported in several previous studies, however, most of these studies used smaller cohorts of
RLS patients and the number of events was also small.(Mallon et al., 2008, Li et al., 2013)
Contrary to the findings from these studies and to our results, Szentkiralyi et al. did not find
an association between incident RLS and mortality in an analysis of four cohorts; however,
only one out of the four cohorts included more than one hundred patients with RLS.
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(Szentkiralyi et al., 2012b) There is extensive literature about potential explanations of why
RLS can contribute to increased mortality.(Ferini-Strambi et al., 2014) First, the sleep
disturbance, which is observed in 85% of RLS patients,(Ferini-Strambi et al., 2014) can
contribute to increased mortality directly and/or via different comorbidities (such as CHD,
stroke, hypertension, depression and diabetes), which are themselves strong predictors of
RLS.(Szentkiralyi et al., 2014) Second, RLS and its sister-disorder periodic limb movements
in sleep (PLMS) increases blood pressure and heart rate and increase the risk of a non-
dipping blood pressure pattern.(Manconi et al., 2011, Siddiqui et al., 2007, Erden et al.,
2012) Finally, RLS and PLMS are associated with increased systemic inflammation;(Trotti
et al., 2012) however it is not clear whether systemic inflammation is a cause or a
consequence of this disorder.(Weinstock et al., 2012)

The incident CHD and stroke risk were 4 times higher in incident RLS patients compared to
patients without RLS in our cohort. Earlier studies reported strong associations between
RLS and the presence of CHD and stroke.(Elwood et al., 2006, Li et al., 2012) However,
Szentkiralyi et al. proposed that hypertension, Ml, or stroke significantly predict the onset of
RLS and proposed an alternative explanation due to different time-sequence in these cross-
sectional observations.(Szentkiralyi et al., 2013) In our study, we analyzed the association of
incident RLS with incident CHD and stroke in a cohort of patients who were CHD-free and
stroke-free in the inclusion period. Our results confirm previous observations implicating
RLS with incident CHD and stroke. In addition to the abovementioned pathophysiological
mechanisms, there are other potential explanations for the association of RLS with incident
CHD and stroke. There is evidence that brain iron metabolism disturbances in RLS arise
from an increase in the activity of the hypoxia response pathway, specifically hypoxia-
inducible factor 1 (HIF-1).(Patton et al., 2011) HIF activation is critical for carotid body
mediated responses to chronic intermittent hypoxia, and it might play a role in inducing
disturbances in brain iron metabolism and ischemic events in patients with RLS.(Ferini-
Strambi et al., 2014) Another interesting observation is the significantly increased diastolic
left ventricular diameter and mass in patients with RLS/PLMS compared to controls, both in
dialysis patients and in those without ESRD and advanced heart failure.(Giannaki et al.,
2013, Mirza et al., 2013) However, both these studies have identified changes in LV
morphology that appear not to result in any functional changes in cardiac output. Further
studies may reveal whether these changes eventually lead to functional cardiac abnormalities
in patients with RLS and PLMS, or if the reverse is true.(Ferini-Strambi et al., 2014)

There is an extensive literature describing an increasing prevalence of RLS with decreasing
kidney function, and the higher prevalence of this disease in patients with ESRD.
(Szentkiralyi et al., 2009, Molnar et al., 2007a, Molnar et al., 2007b, Molnar et al., 2005,
Mucsi et al., 2005) We report strong associations of incident RLS with incident low eGFR
for the first time in a population with normal eGFR at baseline. As discussed above, RLS
can cause increased systemic/renal sympathetic activity, intermittent hypoxia, hypertension,
accelerated atherosclerosis, depression, production of pro-inflammatory cytokines,
endothelial dysfunction, which could all contribute to the development and progression of
CKD.(Ferini-Strambi et al., 2014)
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Our study is notable for its large sample size and event numbers, and for it being
representative of veterans in the entire US. To our knowledge, this is the first large study
using a propensity score matched approach to balance measured confounders. In addition,
this is the first study to find substantial associations between RLS and incident decrease in
eGFR. This study also has several limitations that need to be acknowledged. This being an
observational study, we can only report associations, and we cannot claim that incident RLS
was indeed the cause of the worse clinical outcomes. Additionally, a propensity score
method can only account for the effects of known confounders. Therefore, we cannot rule
out residual confounding. Our study is limited by the use of diagnostic codes to define RLS.
The diagnostic performance of these codes is not known. However, the significant predictors
of incident RLS in our study were similar to those found in previous studies.(Szentkiralyi et
al., 2012a) We were unable to assess the associations between the severity of RLS with
various outcomes. We also have no data about the treatment of RLS. The study population
consisted of mostly male patients; hence, the results may not be generalizable to females,
although 7% of our propensity-matched cohort consisted of females. Because we did not
have information about causes of death, we could not analyze associations with cause-
specific mortality. Additionally, we did not have data about albuminuria in our database;
consequently we cannot assess the association with properly defined incident CKD.

Conclusions

In our large and contemporary cohort of US veterans, incident RLS was associated with
higher risk of mortality, incident CHD, stroke and CKD. Improvement of the diagnostics and
early detection as well the effect of proper therapy of RLS on preventing these clinical
events needs to be tested in clinical trials.
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Baseline characteristics of study population

Table 1

Page 17

Before matching

After matching

RL S negative RL S positive (incident) RL S negative RL S positive (incident)

(n=3,515,660) (n=4,113) (n=3,696) (n=3,696)
Age (years) 60+14 59+11 59+13 59+11
Gender (male) 3,264,846 (93) 3,816 (93) 3,439 (93) 3,446 (93)
Outcomes:
Death 726,539 (21) 956 (23) 782 (21) 853 (23)
Incident CHD event * 89,274 (3) 456 (12) 157 (4) 425 (12)
Incident stroke event ™™ 61,811 (2) 314 (8) 104(3) 293 (8)
New CKD 353,470 (10) 886 (22) 503 (14) 787 (21)
Race:
White 2,471,180 (79) 3,681 (91) 3,222 (87) 3,372 (91)
African-American 543,365 (17) 248 (6) 399 (11) 221 (6)
Hispanic 72,386 (2) 33 (1) 35 (1) 30 (1)
Other Race 67,727 (2) 80 (2) 40 (1) 73(2)
Moarital status:
Married 1,866,693 (56) 2,090 (53) 1,947 (53) 1,946 (53)
Single 375,896 (11) 312 (8) 401 (11) 293 (8)
Divorced 856,487 (26) 1,242 (32) 1,058 (29) 1,195 (32)
Widow 247,601 (7) 283 (7) 290 (8) 262 (7)

Other sociodemographic:

Mean per capita income (USD)

22,955 (11,696-36,167)

20,846 (12,029-31,300)

20,473 (11,180-31,427)

20,917 (12,091-31,315)

Baseline eGFR (ml/min./1.73m?2) 8415 84+15 84+15 84x15
BMI (kg/m?) 28.845.2 29.7#5.5 29.6+5.6 29.745.5
Comorbidities:

Hypertension 2,062,000 (59) 2,642 (64) 2,363 (64) 2,367 (64)
Diabetes mellitus 824,164 (23) 1,278 (31) 1,150 (31) 1,134 (31)
Cardiovascular Disease ™™ 396,243 (11) 670 (16) 574 (15) 613 (17)
Congestive Heart Failure 154,007 (4) 300 (7) 281 (8) 273 (7)
Cerebrovascular Disease 211,618 (6) 327 (8) 295 (8) 301 (8)
Peripheral Arterial Disease 189,796 (5) 391 (10) 368 (10) 355 (10)
Chronic Lung Disease 632,228 (18) 1,295 (31) 1,172 (32) 1,160 (31)
Dementia 29,443 (0.8) 29 (0.7) 38 (1) 24 (1)
Rheumatologic Disease 48,438 (1) 76 (2) 86 (2) 68 (2)
Peptic ulcer disease 64,471 (2) 131 (3) 77 (2) 117 (3)
Liver Disease 41,651 (1) 74 (2) 53(1) 71(2)
All malignancies 359,970 (10) 413 (10) 377 (10) 377 (10)
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Before matching After matching
RL S negative RL S positive (incident) RL S negative RL S positive (incident)
(n=3,515,660) (n=4,113) (n=3,696) (n=3,696)
AIDS/HIV 21,466 (0.6) 17 (0.4) 12 (0.3) 15 (0.4)
Depression 316,188 (9) 811 (20) 735 (20) 720 (19)
Obstructive Sleep Apnea 432,871 (12) 1693 (41) 1536 (42) 1503 (41)
gleriodic Limb Movement in 6352 (0.2) 108 (3) 82(2) 101 (3)
eep

Dichotomous/dummy variables are presented as number of patients and percentage; continous variables are presented as mean+SD or median
(interquartile range, IQR)
*

in cardiovascular disease (see below) free patients at baseline

*Kk
in stroke disease free patients at baseline

Ak A
Cardiovascular Disease was defined as acute myocardial infraction, angina, coronary artery disease, previous coronary artery bypass grafting or

percutaneous coronary intervention

Abbreviations: AIDS: Acquired immundeficiency syndrome; BMI: Body mass index; CHD: coronary heart disease; CKD: Chronic Kidney
Disease; eGFR: Estimated glomerular filtration rate; HIV: Human Immundeficiency Virus; IQR: Interquartile range; RLS: Restless Legs
Syndrome; SD: Standard deviation; USD: US dollars

J Sleep Res. Author manuscript; available in PMC 2017 February 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Molnar et al.

Table 2

Predictors of incident RLS using logistic regression analysis in the entire cohort (n=3,519,773)

Odds Ratio (OR)

95% confidence

interval of OR

Age (+10 year) | 1.01 | 0.98-1.04
Gender: female vs male (ref.) | 1.37 | 1.19-1.56
Race:

White (ref.) 1.00 1.00-1.00
African-American 0.28 0.24-0.32
Hispanic 0.29 0.20-0.42
Other Race 0.77 0.61-0.97
Income (+1 log) | 0.91 | 0.88-0.94
Mearital status: Unmarried vs married (ref.) | 1.10 | 1.03-1.18
Baseline eGFR (+10 ml/min./1.73m?2) | 1.03 | 1.00 - 1.05
Presence of diabetes vs absence of diabetes (ref.) | 1.22 | 1.13-1.32
Presence of hypertension vs absence of hypertension (ref.) | 1.04 | 0.96-1.12
Presence of Cardiovascular Disease vs absence of Cardiovascular Disease (ref.) | 1.13 | 1.03-1.24
Presence of Congestive Heart Failure vs absence of Congestive Heart Failure (ref.) | 1.14 | 0.99-1.30
Presence of Cerebrovascular Disease™ vs absence of Cerebrovascular Disease *(ref.) | 1.09 | 0.96-123
Presence of Peripheral Arterial Disease vs absence of Peripheral Arterial Disease (ref.) | 1.43 | 1.27-1.60
Presence of Chronic Lung Disease vs absence of Chronic Lung Disease (ref.) | 1.52 | 1.42-1.64
Presence of Dementiavs absence of dementia (ref.) | 0.71 | 0.47-1.07
Presence of Rheumatologic Disease vs absence of Rheumatologic Disease (ref.) | 1.14 | 0.90-1.45
Presence of Malignancy vs absence of malignancy (ref.) | 0.98 | 0.88-1.09
Presence of AIDS/HIV vs absence of AIDS/HIV (ref.) | 0.85 | 0.51-1.42
Presence of depression vs absence of depression (ref.) | 1.70 | 157-1.85
Body mass index (+1 kg/m?) | 0.98 | 0.98-0.99
Presence of OSA vs absence of OSA (ref.) | 4.28 | 3.98-4.61
Presence of PLMS vs absence of PLMS (ref.) | 4.83 | 3.94-592

Page 19

Cardiovascular Disease was defined as acute myocardial infraction, angina, coronary artery disease, previous coronary artery bypass grafting or

percutaneous coronary intervention
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Abbreviations: AIDS: Acquired immundeficiency syndrome; eGFR: Estimated glomerular filtration rate; HIV: Human Immundeficiency Virus;
OSA: Obstructive Sleep Apnea; PLMS: Periodic Limb Movements in Sleep; RLS: Restless Legs Syndrome
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Association between incident restless legs syndrome and outcomes using Cox regression models in the

propensity-matched cohort (n=7,392)

Table 3

Qutcomes Hazard Ratio (HR) | 95% Confidence
Interval of HR
All-cause mortality 1.88 1.70-2.08
Incident cardiovascular disease 3.97 3.26-4.84
Incident stroke 3.89 3.07-4.94
Incident chronic kidney disease 3.17 2.74-3.66
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