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Study Objective: To determine the prevalence, risk factors, and impact
on daytime sleepiness and hypertension of periodic leg movements of
sleep (PLMS) with associated arousals in patients with obstructive sleep
apnea (OSA).

Methods: A single-center retrospective case series of 798 consecutive
patients who underwent diagnostic overnight polysomnography for sus-
pected OSA. We performed discriminant function analysis using clinical
and polysomnographic variables to examine the relationship between
PLMS (periodic leg movement arousal index = 5 per hour) and potential
risk factors, including OSA.

Results: Mean + SD age was 50 + 12 years, body mass index 32 + 8
kg/m?, Epworth Sleepiness Scale (ESS) score 11 + 5, and apnea-hy-
popnea index 31 £ 26 per hour. Sixty-eight percent were men, 30% had
systemic hypertension, and 19% were smokers. Ninety-two percent had
OSA (apnea-hypopnea index = 5); 47% had PLMS; 44% had both OSA
and PLMS; and among patients with OSA, 48% had PLMS. Significant
predictors of PLMS, in order of importance, were number of predisposing

medical conditions, age, number of predisposing medications, obesity,
and OSA. Medical conditions that significantly predicted PLMS were
depression, fibromyalgia, and diabetes mellitus. The ESS score and hy-
pertension status were no different between those with both OSA and
PLMS and those with OSA alone.

Conclusions: One in 2 patients investigated for OSA has PLMS. Risk
factors for PLMS include preexisting medical conditions—particularly
depression, fibromyalgia, and diabetes mellitus—increasing age, pre-
disposing medications, obesity, and OSA. The combination of OSA and
PLMS results in no greater subjective daytime sleepiness or prevalence
of hypertension than OSA alone.
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Periodic limb movements of sleep (PLMS) are characterized by
repetitive highly stereotyped limb-muscle movements, which,
in the legs, comprise dorsiflexion of the great toe in combina-
tion with partial flexion of the ankle, the knee, and sometimes the
hip.! These limb movements may be associated with arousals.?
Periodic limb movement disorder (PLMD) is arbitrarily defined
as 5 or more periodic limb movement-related arousals per hour
of total sleep time based on strict scoring criteria,’ usually associ-
ated with a complaint of insomnia or excessive sleepiness and in
the absence of any other disorder to account for the patient’s pri-
mary complaint'. Restless legs syndrome is characterized by un-
pleasant sensations in the legs during wakefulness, usually prior
to sleep onset, that cause an almost irresistible urge to move the
legs.* Although the 2 syndromes are distinct, approximately 80%
of individuals with restless legs have evidence of PLMD on poly-
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somnography.’ Restless legs syndrome and PLMD accounted for
12% of cases of insomnia evaluated at a sleep disorders center in
1 national cooperative study.® Periodic limb movements result-
ing in arousal from sleep are present in up to 6% of the general
population’; however, the combination of nocturnal limb move-
ments and a syndrome of sleep disturbance (i.e., PLMD) is less
common at 3.9%.% The prevalence of periodic limb movements
increases with age; 45% of 427 patients aged 65 and older were
found to have polysomnographic evidence of myoclonic activity
during sleep.’ Evidence also supports an increased prevalence in
obesity.® Various medical conditions have been associated with
PLMS and/or restless leg syndrome, including uremia, diabetes
mellitus, iron deficiency, chronic lung disease, congestive heart
failure, rheumatoid arthritis, spinal cord lesions, post-poliomyeli-
tis, peripheral neuropathy, and a variety of other neurologic disor-
ders %1916 Certain medications have been associated with PLMS,
including tricyclic antidepressants, selective serotonin reuptake
inhibitors®!”'® and dopamine antagonists. There may be an asso-
ciation between PLMS and systemic hypertension,'”?° suggesting
that arousals caused by PLMS may be a risk factor for cardiovas-
cular disease. The association with arousals and sleep fragmenta-
tion notwithstanding, PLMS has not been shown to cause subjec-
tive or objective daytime sleepiness when found incidentally on
polysomnography.?!

Periodic limb movements are frequently identified on poly-
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somnography performed in patients with suspected sleep-disor-
dered breathing, raising the possibility that these 2 conditions are
associated. Strollo? et al found PLMS in 14% of 51 consecutive
patients with obstructive sleep apnea (OSA), and Ancoli-Israel’
demonstrated PLMS and OSA in 145 elderly volunteers. In a large
clinical series of 1124 patients with suspected or confirmed sleep-
disordered breathing, Chervin?! found that 84% had an apnea-
hypopnea index (AHI) > 5 per hour and 24% had a periodic limb
movement index > 5 per hour. The prevalence of PLMS (periodic
limb movements with arousals) among patients with OSA was not
reported in that study. Mendelson found a prevalence of PLMS
(periodic limb movement arousal index > 5 per hour) of 10%
among 518 patients with OSA.* In a recent study of the prevalence
of concomitant sleep disorders in 643 patients with OSA, 8.1%
had a periodic limb movement arousal index of > 5 per hour.?* An
association has been suggested between PLMS and upper airway
resistance syndrome.” Treatment of sleep-disordered breathing
with nasal continuous positive airway pressure has been shown to
lead to the emergence of PLMS.?

The diagnosis of PLMD combines the observation of periodic
limb movements and associated arousals with an otherwise
unexplained syndrome of sleep disturbance. The significance
of periodic limb movements with arousals (PLMS) is much less
clear in patients who do not complain of any sleep disorder or
who have a primary complaint of another sleep disorder (e.g.,
OSA). The primary purpose of this study was to measure the
prevalence of PLMS among patients with OSA who underwent
diagnostic polysomnography at a university-based sleep disorders
clinic. We also wished to identify potential risk factors for PLMS
in patients with suspected OSA, to determine whether there was
an association between PLMS and OSA, and to assess whether
the combination of PLMS and OSA was associated with a greater
degree of daytime sleepiness than OSA alone. Finally we wished
to determine whether PLMS was a risk factor for systemic
hypertension.

METHODS

We examined the data of all patients with suspected OSA who
underwent a diagnostic full overnight polysomnogram at the UBC
Hospital Sleep Laboratory between January 1, 2001, and Decem-
ber 31, 2001. Data were systematically extracted by a single in-
vestigator (AA) from the patients’ charts and polysomnogram re-
ports and entered into a software database for later analysis. The
study protocol was approved by our institutional ethics review
board.

Chart Review

Data on age, sex, smoking status, established diagnosis of
systemic hypertension, predisposing medical conditions, predis-
posing medications, protective medications, Epworth Sleepiness
Scale (ESS) score, and body mass index were obtained from the
referral correspondence and consultation notes composed at the
time of the patient’s initial assessment, as well as from any fol-
low-up correspondence. The presence or absence of the following
medical conditions was recorded—chronic cardiac, pulmonary or
renal disease, diabetes mellitus, anemia, depression, and fibro-
myalgia. Any neurologic or generalized musculoskeletal disor-
der was considered to be a predisposing medical condition. Ex-
amples included epilepsy, traumatic quadriparesis, poliomyelitis,
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narcolepsy, multiple sclerosis, parkinsonism, Friedrich’s ataxia,
Arnold-Chiari malformation with hydrocephalus, diabetes melli-
tus, and uremia. Tricyclic antidepressants and selective serotonin
reuptake inhibitors were considered to be predisposing medica-
tions. Iron, folate, vitamin B ,, dopamine agonists, gabapentin,
codeine, trazodone, and hemodialysis were considered to be pro-
tective. Since patients were referred primarily for suspected OSA,
information about some symptoms such as insomnia and restless
legs were not consistently recorded and were therefore not in-
cluded in the analysis.

Polysomnography

Full overnight polysomnography was performed using con-
ventional instrumentation and analysis according to the recom-
mendations on syndrome definition and measurement techniques
published by the American Academy of Sleep Medicine.?” Sleep
and its various stages were documented by standard electroen-
cephalographic, electrooculographic, and electromyographic cri-
teria. Apneas and hypopneas were recorded by oronasal flow can-
nulae attached to a pneumotachograph. Chest wall and abdominal
movement were recorded using inductive plethysmography to
document respiratory effort. Oxygen saturation was measured
by pulse oximetry using a finger probe. Periodic leg movements
were recorded from 2 surface electromyographic electrodes posi-
tioned 2 to 4 cm apart over the belly of the tibialis anterior muscle
of each lower limb. Leg movements were recorded on a separate
channel for each leg using an amplifier at a frequency of 128 Hz
and band-pass filter settings of 10 to 50 Hz. The complete record
was scored manually for sleep stage, arousals, apneas, hypop-
neas, total periodic leg movements, and periodic leg movements
associated with arousals.

Definitions

Arousal: A clearly visible episode of alpha rhythm lasting 3 sec-
onds or longer but not necessarily associated with stage or state
change.

Periodic leg movements: Bursts of muscle contraction of 0.5 to
5.0 seconds in duration and an amplitude of at least 25% of bursts
recorded during calibration occurring with a periodicity of 5 to
120 seconds between each movement, without the requirement
for a sequence of 3 or more leg movements. Leg movements as-
sociated with respiratory events and phasic activity in rapid eye
movement sleep were not scored.

Period leg movement index—total: Number of periodic leg
movements per hour of total sleep time.

Periodic leg movement arousal index: Number of periodic leg
movements with associated arousals per hour of total sleep time.
PLMS: Five or more periodic leg movements with arousal per
hour of total sleep time.

Apnea: A cessation of airflow at the nose and mouth lasting at
least 10 seconds.

Hypopnea: A 50% decrease from baseline in the amplitude of
oronasal flow, or, if less, a clear reduction in oronasal flow in as-
sociation with either an arousal or a 3% oxygen desaturation.
OSA: Five or more obstructive apneas or hypopneas per hour of
total sleep time.

Excessive daytime sleepiness: A score of 10 or greater on the
ESS.

Obesity: A body mass index > 27 kg/m>.



Downloaded from jcsm.aasm.org by 190.2.133.230 on March 25, 2022. For personal use only. No other uses without permission.

Copyright 2022 American Academy of Sleep Medicine. All rights reserved.

Statistical Analysis

SPSS Version 10.0.7 (SPSS, Inc., Chicago, IL) was used for all
analyses. All preliminary and multivariate analyses conformed to
reference guidelines.”®* The statistical strategy was to determine
which clinical variables could be broadly applied to predict which
patients were more likely to have PLMS. Preliminary analyses
indicated that the data set was suitable for multivariate analysis.
Missing data that were randomly distributed among variables
were substituted using the overall group mean. The majority
of variables were missing less than 2% of the values. Three
multivariate outliers were deleted, reducing the original data set
to 795 patients.

Discriminant-function analyses were performed to examine the
relationships between PLMS, OSA, and 3 sets of potential risk
factors: (1) OSA, age, sex, obesity, hypertension, predisposing
medications, protective medications, and number of predisposing
medical conditions; (2) specific predisposing medical conditions;
and (3) ESS score and hypertension. Due to the small number
of individuals taking any 1| class of medication, predisposing
and protective medications were collapsed into 2 groups: (1)
fewer than 1 medication was coded as ‘0’, and (2) 1 or more
medications was coded as ‘1.” The total number of predisposing
medical conditions was counted and ranged from values of 0
to 3. Obesity was coded as ‘1’ for nonobese and ‘2’ for obese.
For OSA, ‘1’ indicated absence of (AHI < 5 per hour) and ‘2’
indicated presence of OSA (AHI > 5 per hour). Correlations of
> (.30 in the discriminant analysis were considered significant.
Finally, a stepwise discriminant-function analysis was performed
to determine if age, body mass index, number of predisposing
medical conditions, AHI, and periodic leg movement arousal
index were related to the presence or absence of hypertension.
Summary data are presented as mean = SD.

RESULTS

As a group, these patients were middle-aged, were moderately
obese, and had moderate OSA. Obesity was present in 73% of

Table 1—Summary of the Demographic, Polysomnographic, and
Clinical Variables in 795 Patients Presenting for Investigation of
Sleep-Disordered Breathing

Variable Results
Age,y 50+ 12
Ratio of Men/Women 2/1
ESS, score 11£5
BMI, kg/m? 32+8
AHI, no./h 31+26
Total PLM Index, no./h 20+26
PLM Arousal Index, no./h 9+11
Predisposing Medical Conditions, no.* 0.38 £ 0.64
Number of Predisposing Medications, no. 0.10+0.32
Number of Protective Medications, no. 0.04+0.23

Data are presented as mean + SD unless otherwise indicated.
*Chronic cardiac, pulmonary or renal disease, diabetes mellitus, ane-
mia, depression, fibromyalgia, or any neurologic or generalized mus-
culoskeletal disorder.

*Tricyclic antidepressants, selective serotonin reuptake inhibitors.
“Vitamin B, ,, trazodone, folate, codeine, iron, gabapentin, dopamine
agonists, dialysis.

ESS refers to Epworth Sleepiness Scale; BMI, body mass index; AHI,
apnea-hypopnea index; PLM, periodic leg movements.
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patients, and 19% were current smokers. The male/female ratio
was 2:1, and 107 patients (14%) were over 65 years of age. Twen-
ty-seven percent of patients had 1 or more predisposing medical
conditions; 10% were taking 1 or more predisposing medications;
and 4% were taking 1 or more protective medications. The ESS
score was greater than 10 out of 24 in 61% of patients. Of the
795 patients whose data were analyzed, 729 (92%) had OSA, 377
(47%) had PLMS, 351 (44%) had both OSA and PLMS, and 26
(3%) had PLMS without OSA The prevalence of PLMS among
patients with OSA was 48%. Summary data for the demographic,
polysomnographic, and clinical variables are provided in Table 1.

PLMS and Demographic Variables

Discriminant-function analysis confirmed that the clinical
variables of interest could be used to discriminate between those
with and without PLMS. Results of the first discriminant func-
tion, ¢ (8) = 16.58, p < .05, are presented in Table 2. The size
of each correlation or function (F) describes the strength of the
relationship between the predictor variable and PLMS. Patients
with PLMS, in order of importance, had a higher number of pre-
disposing medical conditions, were older, were taking more pre-
disposing medications, were more obese, and were more likely to
have OSA. Information on smoking status was available in only
613 patients. When analyzed separately, these data revealed no
relationship between smoking status and PLMS.

PLMS and Predisposing Medical Conditions

In the second analysis, we examined the relationship between
PLMS and specific predisposing medical conditions. The second
discriminant function, ¢? (2) =24.12, p <.05, is shown in Table 3.
Patients with PLMS were more likely to suffer from depression,
fibromyalgia, and diabetes mellitus than those without PLMS.

PLMS, OSA, Sleepiness, and Hypertension

In the third analysis, we examined whether ESS score and hy-
pertension status could be used to discriminate between patients
with OSA alone and those with both OSA and PLMS. The third
discriminant function, ¢ (2) = 0.48, p > .05, indicated that pa-
tients with both OSA and PLMS could not be differentiated from
patients with OSA alone by ESS score or the presence or absence
of systemic hypertension.

Table 2—First Discriminant-Function Analysis for the Prediction of
PLMS®

Variable Function®
Number of predisposing medical conditions 0.65¢
Age 0.59¢
Number of predisposing medications 0.45¢
Obesity 0.36°
Obstructive sleep apnea 0.36°
Hypertension 0.16
Number of protective medications 0.11
Sex 0.09

“Periodic leg movement arousal index > 5/h of total sleep time in 778
patients; 372 with PLMS; 406 without PLMS

"The size of each correlation (function) reveals the strength of the
relationship between the variable and PLMS.

¢Significant correlation.
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PLMS as a Potential Risk Factor for Hypertension

The results of the stepwise discriminant function analysis are
shown in Table 4. The minimum F value required for retention at
each step was 3.84. Periodic leg movement arousal index had an F
value of 3.33, indicating that it did not contribute to the prediction
of hypertension.

DISCUSSION

In this retrospective case series, we found a higher prevalence
of periodic leg movements with arousals in patients with OSA
than has been reported previously. During a calendar year in
which 798 patients underwent polysomnography for suspected
OSA at our institution, 92% of the 795 patients whose data were
submitted for analysis had OSA as defined by an AHI > 5 per
hour. Of these, 48% also had PLMS as defined by a periodic leg
movement arousal index of > 5 per hour. The major risk factors
for PLMS were more frequent predisposing medical conditions,
increasing age, higher number of predisposing medications, obe-
sity, and OSA. However, OSA was less strongly related to PLMS.
Patients with both OSA and PLMS were not sleepier than those
with OSA alone.

The prevalence of PLMS in the general population is reported
to be between 5% and 15%.%%' Some studies have shown higher
prevalences in older patients. Newer techniques indicate that
periodic limb movements may be even more common than
previously thought; actigraphy performed in a community sample
indicated a prevalence of 37%.%? Periodic leg movements appear
to be more common in patients with sleep-disordered breathing.
Chervin! recently reported another large series of patients with
suspected or confirmed OSA. Of 1124 patients studied, 84%
had OSA (AHI > 5 per hour) and 266 (24%) had a periodic limb
movement index > 5 per hour. In his paper, Chervin did not
report the prevalence of periodic limb movements with arousals
in patients with OSA, but, based on his published data, it was
not greater than 28%. Mendelson found a prevalence of PLMS
(periodic limb movement arousal index > 5 per hour) of 10%
among 518 patients with OSA.?* Scharf* et al, in a more recent
retrospective case series, found a periodic limb movement arousal
index > 5 per hour in 8.1% of 643 patients with a primary diagnosis
of OSA . In a much smaller prospective study, Iriarte** et al found

Table 3—Second Discriminant Function Analysis for the Relation-
ship Between Specific Predisposing Medical Conditions and PLMS*

Variable Function®
Depression 0.61¢
Fibromyalgia 0.48°
Diabetes 0.45¢
Renal 0.22
Lung -0.22
Other -0.22
Cardiac 0.16
Anemia -0.11

“Periodic leg movement arousal index > 5/h of total sleep time in 778
patients; 372 with PLMS; 406 without PLMS.

®The size of each correlation (function) reveals the strength of the re-
lationship between the variable and PLMS.

Significant correlation.
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a prevalence of PLMS of 24% in patients with OSA. Our study
shows that periodic leg movements associated with arousals are
extremely common among patients being investigated for possible
OSA; 47% of men and 48% of women in the total sample had a
periodic leg movement arousal index of > 5. The higher prevalence
of PLMS in our study may be related to our method of scoring
PLMS, in that we did not specify the requirement for a sequence
of 3 or more periodic limb movements. We decided to score all
periodic leg movements with arousals because we were primarily
interested in whether these arousals could contribute to daytime
sleepiness in patients with OSA, rather than in making a diagnosis
of PLMD. Since our data were derived from a retrospective case
series, we cannot say that the prevalence of PLMS in patients with
OSA is greater than in patients of comparable age in the general
population. Our study revealed a weak association between PLMS
and OSA. In Chervin’s?' study, the overall interaction between
periodic limb movements and OSA was not significant, although
the periodic limb movement index did show an interaction with
severe OSA and minimum SaO,. The association between PLMS
and OSA could be partly explained by sleep fragmentation caused
by OSA that leads to an increased proportion of non-rapid eye
movement sleep, the sleep stage in which the vast majority of
periodic limb movements occur.>*

A higher number of predisposing medical conditions was the
strongest predictor of PLMS in our study. Medical comorbidity
is often associated with limb movements during sleep. In our
sample, 36% of patients with PLMS had at least 1 predisposing
medical condition. Among the various medical conditions of
interest, depression, fibromyalgia, and diabetes mellitus were
significant predictors of PLMS. In the case of depression, this
may be partly related to antidepressant medications, although
we did not specifically look for this interaction. Restless legs
syndrome has previously been reported to occur in about 30%
of patients with fibromyalgia,® although the pathophysiologic
basis for this association is unclear. The association between
diabetes mellitus and PLMS is not well characterized. There
is some evidence that peripheral neuropathy is associated with
PLM, and we speculate that diabetic neuropathy may be a
potential link between these 2 conditions. Among our patients
taking 1 or more medications considered to be predisposing, 57%
had PLMS. Antidepressants medications appear to predispose to
PLMS, and selective serotonin reuptake inhibitors and tricyclic
antidepressants were significant in our model. The link between
PLMS and antidepressants has been characterized mostly through

Table 4—Stepwise Discriminant Function Analysis for the Predictors
of Hypertension in 795 Patients Presenting for Investigation of Sleep-
Disordered Breathing

Variable Function®
Age 45.83°
BMI 18.26°
Number of predisposing medical conditions 10.76°
AHI 18.96°
PLM arousal index 3.33

“The size of each correlation (function) reveals the strength of the
relationship between the variable and the presence of hypertension.
bSignificant correlation.

BMI refers to body mass index; AHI, apnea-hypopnea index; PLM,
periodic leg movements.
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case reports or case series.* It appears that tricyclic antidepressants
decrease rapid eye movement sleep’” whereas selective serotonin
reuptake inhibitors appear to be associated with increased muscle
tone during rapid eye movement sleep.’® The use of selective
serotonin reuptake inhibitors has been associated with restless
leg symptoms in a very large European telephone survey.® The
use of selective serotonin reuptake inhibitors may contribute to
the increased prevalence of periodic limb movements in both
depressed patients and in patients with fibromyalgia. A range of
medications was considered to exert a protective effect but was
not helpful in discriminating between patients with and without
PLMS.

We have confirmed the previous finding that the prevalence of
PLMS increases with age®’; 56% of patients aged 65 and older had
evidence of periodic leg movements with arousal. The increase
in periodic limb movements associated with ageing has been
explained as an epiphenomenon of loss of dopaminergic function.*’
Other authors have argued that the age-related decline in renal
function may explain the increasing prevalence of periodic limb
movements in the elderly.*! What remains unclear is whether the
objective increase in arousals seen in the sleep studies of elderly
patients has any significance in terms of subjective symptoms
of sleepiness.*> Indeed the extent of periodic limb movements
has also been poorly correlated with daytime symptoms in this
group of patients.* Our results confirm the previously reported
association between PLMS and obesity.® Other obesity-related
factors—lower income, lack of exercise, diabetes, and of course
OSA-—may all contribute to the risk of PLMS in this group.*

Whether periodic limb movements contribute to excessive
daytime sleepiness in patients with sleep-disordered breathing has
been an ongoing source of controversy in the sleep literature. The
association between limb movements and electroencephalographic
arousal on polysomnography has led to the somewhat intuitive
conclusion that the limb movements must cause sleepiness.*
Because our interest lay mainly in sleepiness, we therefore
focused primarily on the periodic leg movement arousal index.
The presence of 5 or more arousals per hour associated with leg
movements might be expected to increase daytime sleepiness;
however, several clinical series have failed to show any predictable
correlation between periodic limb movements and subjective
sleepiness or sleep propensity as measured by the Multiple Sleep
Latency Test.>?'7 Interestingly, some authors have noted the
opposite effect, with increased periodic limb movement arousals
being associated with less-severe Multiple Sleep Latency Test-
defined sleepiness.?"> The coexistence of OSA and PLMS in our
study did not increase the degree of subjective daytime sleepiness
as determined by the ESS. The level of sleepiness did not
discriminate between patients with OSA alone and those with both
OSA and PLMS. The vast majority of our patients with PLMS also
had OSA. Patients with a combination of OSA and PLMS were
equally represented in sleepy and nonsleepy groups of patients.
Chervin?' found that, among patients suspected or confirmed
to have OSA, increased numbers of periodic limb movements
were not associated with increased sleepiness, as measured by
the Multiple Sleep Latency Test, regardless of whether they
were associated with arousals. Haba-Rubio et al,*® in a recent
retrospective case series of 57 consecutive patients diagnosed
with OSA, found no difference in the degree of sleepiness on
Multiple Sleep Latency Test or ESS between patients with or
without coexisting periodic limb movements, either before or
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after 1 year of treatment with nasal continuous positive airway
pressure. Arousals associated with periodic limb movements
were not scored in that study. Other studies?* have also failed
to show a relationship between PLMS and sleepiness. Our data
lend further credence to the argument that PLMS in patients with
OSA are a common polysomnographic phenomenon of dubious
clinical significance. This raises the question whether there is any
clinical utility in scoring PLM in these patients.

It is uncontested that periodic limb movements are frequently
associated with electroencephalographic arousal—our own data
confirm the high prevalence of this phenomenon—however, it
appears likely that periodic limb movements simply represent
a manifestation of the physiologic arousal process. As many as
50% of periodic limb movements occur before an arousal, while
the remainder occur simultaneously with or after an arousal.*
Over 90% of periodic limb movements occur during recognizable
periods of cyclic alternating pattern on electroencephalography,
which is felt by most observers to represent normal arousal insta-
bility during non-rapid eye movement sleep.*

OSA is a recognized risk factor for systemic hypertension.*
There may also be an association between PLMD and systemic
hypertension.'®* Periodic limb movements are frequently as-
sociated with other physiologic changes (e.g., variation in heart
rate), which may be pertinent to sleep fragmentation, even in the
absence of electroencephalographic arousal. Indeed, autonomic
markers of arousal are as well correlated with symptoms of sleep-
iness in OSA patients as is the AHI.>! Thus, the combination of
OSA and PLMS might be expected to increase the risk of hyper-
tension. In our study, however, we found that hypertension status
did not help differentiate between patients with OSA alone and
those with both OSA and PLMS. Furthermore, the periodic leg
movement arousal index did not contribute to the prediction of
hypertension in the stepwise discriminant analysis. In a posthoc
analysis using linear regression (details not included), we found
no significant relationship between periodic leg movement index-
total and hypertension (r =0.06; p > .05).

There are some limitations to the interpretation of our results.
Our study was performed on patients who were referred for the
evaluation of possible sleep-disordered breathing, and our find-
ings should not be extrapolated beyond this group. Findings may
differ in patients referred specifically for the evaluation of restless
leg syndrome or for the investigation of disorders of initiating and
maintaining sleep. Based on the supposition that it is the arous-
als that cause sleepiness, we did not include data on periodic leg
movements occurring without electroencephalographic arousal in
our discriminant analyses. Current techniques may be inadequate
to detect differences in the magnitude of arousals associated with
different events, and this may explain some of the poor corre-
lations between conventional measures of sleep-apnea severity
and daytime sleepiness.*> However, in the posthoc linear regres-
sion analysis, we found no relationship between the periodic leg
movement index- total and the ESS score.

Our results raise a significant practical question. Since periodic
limb movements appear not to be associated with increased sleep-
iness or cardiovascular risk, should they continue to be routinely
recorded and scored in patients undergoing polysomnography for
suspected OSA? Currently it is standard practice in many sleep
laboratories to score limb movements meticulously in all patients
undergoing polysomnography. In patients who are being inves-
tigated for suspected OSA, this process consumes valuable re-
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sources and may provide little useful clinical information. On the
contrary, the potential exists for up to 50% of these patients to be
mislabeled as having an additional sleep disorder of dubious clini-
cal significance, for which they may be prescribed unnecessary
and potentially harmful treatment. In the absence of symptoms
of restless legs syndrome or a disorder of initiating and maintain-
ing sleep, we suggest that, in patients undergoing polysomnogra-
phy for the evaluation of OSA, the routine practice of scoring leg
movements may be safely abandoned.
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