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Spectral Analysis of Hidden EEG Arousal Activity in Periodic Leg
Movements in Sleep without Microarousal
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B ABSTRACT

Objectives: Periodic leg movements in sleep (PLMS) might be subdivided based upon whether or not they are associated with
visible EEG microarousals (MA). MA is considered to be responsible for nonrestorative sleep and daytime fatigue. The American
Sleep Disorders Association’s (ASDA) scoring rules for MA based on visual analysis of the EEG changes suggest that MA should
last more than 3 seconds. However, it has been suggested that visual analysis may not detect some changes in EEG activity. This
study is aimed at measuring changes in EEG spectra during PLMS without MA in order to better understand the arousing response
of PLMS.

Methods: Ten drug—free patients (three men and seven women) diagnosed with PLMS by polysomnography were studied. Spectral
analysis of the EEG was performed in each patient on 30 episodes of PLMS without MA, chosen randomly across the night in stage
2 non—REM sleep. We applied stricter criteria for MA compared to ASDA, by defining it as a return to alpha and theta frequency
lasting at least 1 second.

Results: The mean PLMS index was 16.7£10.0. The mean PLMS duration was 1.3%0.7 seconds. Comparison of 4—second EEG
activity both before and after the onset of PLMS without MA using independent t—test showed that the movements were associated
with significant increase of relative activity in the delta band (p=0.000) and significant decrease of activity in the alpha (p=0.01)
and sigma (p=0.000) bands. No significant decrease in the theta (p=0.05), beta (p=0.129), or gamma (p=0.062) bands was found.
Conclusion: PLMS without MA was found to be associated with EEG change characterized by increase in the delta frequency band.
This finding seems to be compatible with the hypothesis of an integrative hierarchy of arousal responses of Sforza's. Considering
that the subjects had lower PLMS index and shorter PLMS duration than those of the previous study, it is suggested that an even
less severe form of PLMS without MA could induce neurophysiologic change, which may potentially be of clinical significance.
Sleep Medicine and Psychophysiology 2003 ; 10(2) : 100-107
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Table 1. Demographic and parametric characteristics of the
subjects

:(o

Parameter Mean£SD
Age (years) 50.7+12.1
PLMSI (/hour) 16.7+11.0
Duration of PLMS (sec) 1.3+ 0.7

PLMSI : Periodic limb movement during sleep index

Table 2. Summary of results from spectral analyses

Frequency Before-PLMS After-PLMS P value
bands (%) (%)

Delta 26.0+3.2 28.4+45 0.000
Theta 19.6+2.1 19.3+2.1 0.050
Alpha 16.2+1.9 15.6+2.0 0.010
Sigma 10.5+2.0 9.5+1.7 0.000
Beta 16.8+1.9 16.5+2.2 0.129
Gamma 11.0+21 10.6+2.5 0.062

Before-PLMS : relative activity during 4 seconds before the onset
of periodic imb movement during sleep without microarousal,
After-PLMS : relative activity during 4 seconds after the onset of
periodic imb movement during sleep without microarousal

30

25 [

% 15 [  —  —

o 1 = |

Delta Theta Alpha Sigma Beta Gamma

Fig. 1. The changes in relative EEG activity of periodic leg move-
ments in sleep (PLMS) without microarousal (MA). EEG activity
in the delta band increased significantly. And there were signifi-
cant decreases in the alpha and sigma bands. * : p<0.05, *x* :
p<0.01. Gray bars, before-PLMS : black bars, After-PLMS.
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