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Study Objectivies: Several studies have investigated slow wave sleep EEG parameters, including slow-wave activity (SWA) in relation to som-
nambulism, but results have been both inconsistent and contradictory. The first goal of the present study was to conduct a quantitative analysis of
sleepwalkers’ sleep EEG by studying fluctuations in spectral power for delta (1-4 Hz) and slow delta (0.5-1 Hz) before the onset of somnambulistic
episodes. A secondary aim was to detect slow-wave oscillations to examine changes in their amplitude and density prior to behavioral episodes.
Participants: Twenty-two adult sleepwalkers were investigated polysomnographically following 25 h of sleep deprivation.

Results: Analysis of patients’ sleep EEG over the 200 sec prior to the episodes’ onset revealed that the episodes were not preceded by a gradual
increase in spectral power for either delta or slow delta over frontal, central, or parietal leads. However, time course comparisons revealed signifi-
cant changes in the density of slow-wave oscillations as well as in very slow oscillations with significant increases occurring during the final 20 sec
immediately preceding episode onset.

Conclusions: The specificity of these sleep EEG parameters for the occurrence and diagnosis of NREM parasomnias remains to be determined.
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SOMNAMBULISM (SLEEPWALKING) IS CONSIDERED
TO BE A “DISORDER OF AROUSAL” AND IS CHAR-
ACTERIZED BY BEHAVIORAL MANIFESTATIONS,
misperception and relative unresponsiveness to the environ-
ment, impaired judgment, and variable retrograde amnesia.**
Somnambulistic episodes of varying degrees of complexity and
duration generally arise from incomplete awakenings out of
slow-wave sleep (SWS; stages 3 and 4) and sometimes from
stage 2 sleep.*® Sleepwalking is a common parasomnia, af-
fecting up to 4% of adults,”® and represents a leading cause of
sleep-related violence and self-injury.**-!2

Although the occurrence of behavioral episodes in predisposed
individuals can be facilitated by the use of sleep deprivation'*'
or experimentally induced via the presentation of auditory stim-
uli during SWS,"* the mechanisms which give rise to naturally
occurring somnambulism remain unclear.'®'” The sleep of som-
nambulistic patients is characterized by non-rapid eye movement
(NREM) sleep instability, including an inability to maintain con-
solidated periods of SWS.%!% Considerable attention has thus
focused on the potential role of sleep EEG parameters during
periods of SWS immediately preceding episode onset.

One of the first sleep EEG variables investigated in relation
to sleepwalking was hypersynchronous delta activity (HSD),
usually described as continuous high voltage (> 150 pV) delta
waves occurring during SWS or immediately prior to an epi-
sode.*?*?! Although early reports suggested HSD was associ-
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ated with episode onset,”' subsequent studies revealed that HSD
occurs frequently in patients’ NREM sleep that is not accom-
panied by sleepwalking episodes'>*?2% and that regardless of
how it is measured, HSD has low specificity for the diagnosis
of NREM parasomnias.***¢

Another sleep parameter investigated in relation to sleep-
walking is EEG slow wave activity (SWA; spectral power be-
tween 0.5 and 4.5 Hz), a quantitative measure of NREM sleep
dynamics and an indicator of sleep depth or sleep intensity. As
SWS progresses within sleep cycles, hypersynchronization of
thalamo-cortical and cortical neuron discharges begin to ap-
pear, generating high-amplitude delta waves which characterize
SWS EEG recordings.”’*° Several investigations®'®*3! of SWA
in adult sleepwalkers and controls report that sleepwalkers
show significantly lower overall SWA, with the greatest differ-
ence between the two groups occurring during the 1st NREM
cycle. One study® of patients with sleepwalking and/or sleep
terrors found that the absolute values of SWA averaged during
the 2 min immediately preceding an episode were significantly
greater than the SWA averaged during 2 min in the same stage
10 min before an episode.

In a study of sleepwalkers and controls, Guilleminault et al.*!
separately investigated spectral power in delta (2.25-4 Hz) and
in slow delta (0.75-2 Hz) bandwidths during the 32 sec that pre-
ceded the onset of episodes. Their results suggest a rise in the
spectral power of slow delta during the 4 to 16 sec (12 sec total)
preceding episode onset as compared to values from the 4 sec
window representing 28 to 32 sec preceding an episode. How-
ever, the statistical analyses solely focused on the 4 to 16 sec
period, ignoring the windows from 16 to 28 sec immediately
preceding the episodes. In addition, analyses of SWA beyond
32 sec prior to an episode may be valuable in detecting more
gradual changes in EEG signals.

Finally, the detection of slow-wave oscillations (SWO), which
are high voltage (> 75 pV) waves with a peak frequency of ap-
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proximately 0.7-0.8 Hz,*>* could also help clarify mechanisms
underlying the onset of somnambulistic episodes as they reflect
fundamental processes underlying neural activity during SWS.33-3
SWO are characterized by hyperpolarization (down state), during
which cortical neurons are silent, and depolarization (up state),
during which the cortical neurons fire intensively. SWO gener-
ally originate in prefrontal-orbitofrontal regions and travel over
the scalp in an anteroposterior direction as entire cortical networks
alternate between hyperpolarizing and depolarizing states, in a
similar fashion as the K-complex.***2333¢ To this date, SWO has
not been investigated in relation to NREM parasomnias.

To help elucidate the potential role of the more promising
sleep EEG parameters identified above in precipitating som-
nambulism, we used the polysomnographic (PSG) data of
somnambulistic patients collected following 25 h of sleep de-
privation with recovery sleep being initiated in the morning.
This procedure is known to significantly increase SWS during
recovery sleep? and also increases the frequency of somnam-
bulistic episodes recorded in the laboratory.'* The primary aim
of the present study was thus to conduct a spectral analysis of
sleepwalkers’ sleep EEG by focusing on fluctuations in the
spectral power of delta (1-4 Hz) and slow delta (0.5-1 Hz) band-
widths before the onset of somnambulistic episodes recorded
from recovery SWS. We hypothesized that episodes would be
immediately preceded by an increase in spectral power for slow
delta. A secondary aim was to detect slow oscillations to exam-
ine changes in amplitude and density prior to behavioral epi-
sodes of somnambulism.

MATERIALS AND METHODS

Detailed information on the participants, sleep deprivation
protocol, and materials used has already been published.'® The
relevant information is thus presented succinctly.

Subjects

Subjects were 22 adult sleepwalkers (11 men, 11 women,
mean age: 28.6 years, SD: 7.4) referred to the Sleep Disorders
Clinic of the Hépital du Sacré-Coeur by their physician for sus-
pected somnambulism. All patients reported a clinical history
(including over the previous 6 months) of somnambulism or
somnambulism and sleep terrors that was not of a traumatic,
neurological, or medication-induced origin, and received a final
diagnosis of sleepwalking according to the International Clas-
sification of Sleep Disorders.*> None of the patients presented a
history of neurological or psychiatric disorders, drug addiction
or abuse, or a concomitant sleep disorder. The 22 patients in-
cluded in the present study were selected on the basis of having
experienced a somnambulistic episode during their first period
of recovery SWS following their 25 h of sleep deprivation.
Thus, a total of 22 episodes (one from each of the 22 partici-
pants) was investigated.

The study was performed in accordance with the ethical
standards put forth in the 1964 Declaration of Helsinki, was
approved by the hospital’s ethical and scientific committee, and
informed consent was obtained from each patient.

Procedures
Participants were investigated in the laboratory for one base-
line night and during recovery sleep following 25 h of sleep
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deprivation. Recovery sleep began one hour after their previous
wake time (following 25 h of wakefulness) and patients were
allowed to sleep as long as they wished but were prohibited
from consuming alcohol, caffeine, or other stimulating sub-
stances the day prior to and during all laboratory procedures.

PSG recordings were obtained by means of a 32-channel
Grass polygraph (sensitivity at 7 uV, bandpass at 0.3-100 Hz;
Grass Instruments, Quincy, MA) and digitized at a sampling
rate of 256 Hz. EEG recordings and electrode placement were
performed according to the international 10-20 system (Fpl,
Fp2, F3, F4, F7, F8, C3, C4, P3, P4, Ol, 02, T3, T4, T5, To,
Fz, Cz, Pz) with a linked-ear reference. Twenty-sec epochs of
PSG were used to score sleep stages according to standard cri-
teria.® All patients were continuously videotaped during both
sleep assessments.

Scoring of Somnambulistic Episodes

Behavioral movements identified on patients’ PSG record-
ings were independently investigated for final classification as
a somnambulistic episode by two of the authors (MP, AZ) by
examining the accompanying time-synchronized video record-
ings. As per our established scoring protocols,'*!'> behavioral
episodes characterized by clumsy, stereotyped or repetitive
movements, by confusion, agitation or disorientation during
the event, and episodes accompanied by somniloquy received
particular attention. Somniloquy alone was not considered as a
partial manifestation of somnambulism. The Kappa inter-rater
reliability test indicated a high degree of concordance for the
presence or absence of somnambulistic episodes (k = 0.896).

Spectral Analysis of SWA

Spectral analyses were computed with a commercial soft-
ware package (Stellate Systems, Montreal, Canada) on Cz,
Fz, Pz using a fast Fourier transform (cosine tapering) on 4-s
artifact-free sections yielding a spectral resolution of 0.25 Hz.
Epochs containing artifacts were considered as missing data to
preserve sleep continuity. Spectral power in SWA (0.5-4 Hz),
delta (1-4 Hz), and slow delta (0.5-1 Hz) were calculated. The
200-sec period immediately preceding each sleepwalking epi-
sode was investigated. This arbitrary time duration was selected
to investigate fluctuations in spectral power over a longer pe-
riod of time in comparison to previous studies.

Given the presence of considerable inter-individual varia-
tions, each 4- sec value of spectral power for SWA, delta, and
slow delta was divided by that participant’s mean spectral pow-
er (SWA, delta, or slow delta, respectively) over the 200 sec.
This procedure produces a ratio representing variations relative
to the individual’s mean and not the absolute power of SWA,
delta or slow delta and allows data pooling from all 22 patients.
The result is presented as a series of 50 values (200 sec/4) with
negative and positive deviations from the standardized mean,
which is set to 1, once the ratio transformation is applied.

Detection of SWO

A proprietary in-house software package specifically de-
signed to automatically detect EEG signals on the basis of their
voltage and frequency was used to determine both the presence
and amplitude of SWO. The amplitude variable refers to the
mean peak-to-peak amplitude of individual SWO in a given
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Table 1—Linear regressions of SWA, spectral power in delta and in slow delta
for the 200 sec and 32 sec prior to episode onset

SWA Delta Slow delta

200 sec a r? a r? a r?
Fz 0.004 £0.002 0.14* -0.000£0.009 0.00 0.025+0.017 0.22
Cz  0.003+0.002 0.07 -0.001+0.015 0.00 0.025+0.018 0.20
Pz 0.003+0.002 0.06 0.014+0.019 0.06 0.024 £0.025 0.11

32 sec a r2 a r2 a r?
Fz 0.096 +0.032 0.60° 0.099 +£0.030 0.64° 0.068 +£0.040 0.32
Cz 0.110+£0.023 0.79* 0.102+0.023 0.77* 0.131+0.031 0.75*
Pz 0.096 +0.020 0.79* 0.085+0.020 0.75* 0.120 +£0.028 0.76*

°P < 0.05, *P <0.01, **P < 0.001; a = slope of the linear regression
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Figure 1—Criteria used for the automated detection of SWO.

4-sec window, whereas the density variable refers to the mean
number of SWO detected in that 4-sec window. Such windows
were used to facilitate comparison with results from the spectral
analysis.

SWO were automatically detected on central derivations Fz,
Cz, and Pz. Data were initially bandpass filtered between 0.1
and 4.0 Hz using a linear phase FIR filter (-3 dB at 0.1 and
4.0 Hz). SWO detections were performed on artifact-free sleep
EEG using the following criteria: (1) Negative peak below 40
uV; (2) Peak-to-peak amplitude > 75 uV; (3) Duration of nega-
tive deflection > 125 ms and < 1500 ms; and (4) Duration of
positive deflection < 1000 ms. These criteria are illustrated in
Figure 1. SWO detected by the software were also divided into
either SWO or very slow oscillations (vSWO) according to es-
tablished criteria®*** (Fig. 1). It should be noted that SWO
include vSWO, as the latter are essentially SWO with lower
frequencies and higher amplitudes.

Statistical Analysis

Linear regressions were used to assess variations in SWA and
in amplitude and density of SWO over the entire 200 sec as well
as over the last 32 sec of sleep EEG prior to episode onset. The
32-sec window was selected for consistency with the study by
Guilleminault et al.*! The value of interest extracted from these
analyses was not the statistical significance of the linear regres-
sions per se, but rather their slopes, whether positive, neutral
(i.e., horizontal) or negative. These analyses were performed
using Prism v4 (GraphPad Software, La Jolla, CA, USA).

A second set of analyses has been performed to compare the
average SWA during the 20 sec (5 consecutively valid 4-sec
mini-epochs) prior to episode onset with the SWA values for
the preceding 180 sec. Similar comparative analyses were con-
ducted on measures of SWO amplitude and density. We opted
for a 20-sec window as Guilleminault et al.>! reported increases
in the spectral power of low delta over the 4 to 16 sec preceding
episodes, while a study of HSD? revealed no significant differ-
ences in the proportion of episodes immediately preceded by
HSD during 10-sec versus 30-sec windows either at baseline or
following sleep deprivation. The use of five 4-sec mini-epochs
also allowed us to compensate in cases where a mini-epoch
was excluded due to artifacts or when the average signal ampli-
tude could not be determined due to the absence of SWO in a
given mini-epoch. Wilcoxon signed-rank tests were used to as-
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Negative is downward.

Table 2—Wilcoxon signed-rank tests of SWA, spectral power in delta
and in slow delta for the 20 sec prior to episode onset and the 180 sec
baseline (medians are reported)

SWA Delta Slow delta
180s 20s W 180s 20s W  180s 20s W
Fz 099 1.09 137* 098 112 171* 1.02 096 -5
Cz 099 110 113 097 111 121° 100 113 85

Pz 099 105 87 100 1.07 39 098 117 73

°P <0.05, *P <0.01, **P < 0.001

sess statistical differences with SPSS v15 (SPSS, Chicago, IL,
USA). Given the number of comparisons computed, the level
for statistical significance was set at o = 0.01.

RESULTS

Results from the linear regressions on SWA, spectral power
in delta and in slow delta over the 200 sec and 32 sec prior
to the onset of the somnambulistic episodes are presented in
Table 1. The consecutive measures of SWA over the full 200 sec
followed a significant, but neither positive nor negative, linear
regression (i.e., a horizontal slope) on Fz with a small effect
size. All other regressions, including for the spectral power of
delta and slow delta for the 200 sec period, were not statistically
significant on any of the three derivations. Results for the final
32 sec prior to the episodes indicate that SWA showed positive
linear regressions with much greater effect sizes on all three
derivations. Analysis of the spectral power for delta and slow
delta yielded similar results with slightly stronger slopes on the
Cz and Pz derivations, reflecting an increase in SWA prior to
somnambulistic episodes.

Table 2 presents the results of the Wilcoxon signed-rank tests
for comparisons of SWA, spectral power in delta and in slow
delta over the 20 sec prior to episode onset with values obtained
from the preceding 180 sec; a positive W indicates higher spec-
tral power in the last 20-sec window than in the 180-sec base-
line recording. As can be seen in Table 2, SWA during the final
20 sec prior to episode onset was significantly higher on Fz.
When tested independently, analyses of both delta and slow
delta revealed that a significant rise in spectral power occurred
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Table 3—Linear regressions of amplitude and density of SWO and vSWO
for the 200 sec and 32 sec prior to episode onset
SWO vSWO
200 sec a r? a r?
Amplitude
Fz 0.001 £ 0.001 0.04 -0.001£0.001 0.22
Cz 0.000 + 0.001 0.00 -0.001+£0.001 0.20
Pz 0.000 + 0.001 0.00 0.000 £0.001 0.11
Density
Fz 0.005 +0.002 0.17* 0.008 +0.004 0.10°
Cz 0.005 +0.002 0.14* 0.011+£0.004 0.14*
Pz 0.004 £0.002 0.09° 0.011£0.006 0.06
32 sec a r? a r?
Amplitude
Fz 0.025 +0.009 0.56° 0.026 +0.010 0.51°
Cz 0.021+£0.008 0.51° 0.015+0.008 0.38
Pz 0.014 +0.006 0.48 0.017+0.013 0.21
Density
Fz 0.055 +0.026 0.42 0.133 £0.057 047
Cz 0.089 £0.025 0.68° 0.147 £0.059 0.51°
Pz 0.096 + 0.028 0.66 0.180+0.090 0.40
°P <0.05, *P < 0.01, **P < 0.001; a = slope of the linear regression

exclusively in the delta bandwidth recorded on Fz. A similar
rise in spectral power with a trend towards significance (given
our conservative a level) was found on Cz (P = 0.050).

Results from the linear regressions on the amplitude and
density of SWO and vSWO over the 200 sec and 32 sec prior
to the onset of the somnambulistic episodes are presented in
Table 3. First, the amplitudes of both SWO and vSWO do not
appear to fluctuate in either direction during the 200 sec prior
to somnambulistic episodes. It should be noted that a par-
ticularly small 7 does not imply regressions with horizontal
slopes, but rather the absence of any noteworthy linear regres-
sions. Second, the density of SWO shows a significant and
positive increase on all three derivations but the associated
effect size is relatively small. Comparable patterns and effect
sizes were obtained for the density of vSWO, with the excep-
tion on Pz.

Data restricted to the 32 sec prior to the episodes show trends
toward significant increases in the amplitude of SWO on Fz (P
= 0.045) and Cz (P = 0.032), and of vSWO on Fz (P = 0.048).
Overall, the results obtained on all three derivations were com-
parable: positive yet relatively small slopes over the final 32
sec. Density values for SWO and vSWO resulted in a trend to-
wards significant positive linear regressions on Cz (P = 0.012,
P =0.047, respectively). Similar patterns were observed on Fz
and Pz. However, it should be noted that the increase in the
density of vSWO follows stronger slopes in comparison to what
was found for SWO.

The differences in amplitude and density of SWO between
the final 20 sec prior to episode onset and the preceding 180 sec
are presented in Table 4. There were no significant differences
in the amplitudes of SWO and vSWO between these two time
measures on any of the derivations. By contrast, significant dif-
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Table 4—Wilcoxon signed-rank tests of amplitude and density of SWO
and vSWO for the 20 sec prior to episode onset and the 180 sec baseline
(medians are reported)

SWO vSWO

Amplitude 180s 20s W 180s 20s W

Fz 1.00 1.04 103 100 099 -1

Cz 100 100 25 101 096 -39

Pz 100 1.02 35 100 097 -38
Density

Fz 099 123 205 097 1.27 169"

Cz 098 118 201 096 1.20 127°

Pz 099 112 137° 1.02 1.02 -7

°P <0.05, *P <0.01, **P <0.001

ferences were found in the density of SWO, with significant
increases occurring during the final 20 sec on both Fz and Cz.
Smaller but significant time course differences in the density of
vSWO were confined to Fz.

DISCUSSION

The main goal of the present study was to conduct a quantita-
tive analysis of sleepwalkers’ sleep EEG by focusing on fluctu-
ations in the spectral power of delta and slow delta bandwidths
before the onset of somnambulistic episodes. The systematic
analysis of our patients’ sleep EEG over the 200 sec prior to the
onset of 22 somnambulistic episodes revealed that these behav-
ioral manifestations are not preceded by a progressive increase
in spectral power of either delta or slow delta over frontal, cen-
tral, or parietal leads. The detection of SWO also failed to show
gradual increases in the amplitude of SWO and vSWO during
the 200 sec preceding the episodes. Small but statistically sig-
nificant SWO and vSWO density increases were noted on all
three derivations, but these were due to more time-limited in-
creases occurring approximately 20 to 30 seconds prior to the
onset of somnambulistic behaviors.

Analysis of the sleep EEG signals from a more restrictive
period of 32 sec before the episodes revealed significant spec-
tral power increases in both delta and slow delta bandwidths,
with substantial effect sizes. These results indicate that som-
nambulistic episodes are immediately preceded by relatively
short-duration increases in SWA, particularly over central and
parietal derivations.

With regards to measures of SWO and vSWO amplitude
over the last 32 sec, the small positive slopes observed were
outweighed by findings on oscillation density. A moder-
ate increase in SWO density along with a more pronounced
increase in vSWO density was found over the central lead.
However, no significant differences were observed between
amplitude values collected over the 20 sec immediately pri-
or to the episode as compared to the preceding 3 min. This
relatively short-duration increase in both SWO and vSWO
density was evidenced by significant increases on frontal and
central derivations.

Thus, the aforementioned results suggest that somnambulis-
tic episodes recorded from SWS are not preceded by a long-
duration and progressive increase in SWA, but rather by a
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relatively sudden SWO and vSWO density increase during the
20 sec prior to episode onset.

While Guilleminault et al.’' reported significant pre-episode
increases in a bandwidth referred to as “low delta” (0.75-2 Hz),
our spectral analyses reveal significant increases in the spectral
power of delta (1-4 Hz) and slow delta (0.5-1 Hz). Whereas the
findings of both studies point to somnambulistic behaviors be-
ing preceded by an increase in SWA, the investigation of SWO
carried out in the present study allows a better understanding
of the observed fluctuations in SWA. While spectral analysis
presents total spectral power for successive time-defined win-
dows, we also identified the actual number of SWO in those
same windows as well as the amplitude of each SWO. The en-
suing results reveal that the observed increases were associated
with SWO density as opposed to SWO amplitude.

If SWO are related to sleep depth or intensity,?® it is possible
that a sudden increase in SWO and vSWO is associated with
somnambulistic behaviors in predisposed individuals. Thus,
while precipitating factors or external stimuli (e.g., sudden
noise) might induce an arousal or an episode in sleepwalkers,'
naturally occurring episodes may be due to abnormally height-
ened sleep depth, reflected by a sudden increase in SWO. This
idea is consistent with the finding that patients with frequent
respiratory related arousals but without NREM parasomnias
often experience such arousals following the presence of HSD
during their SWS.» The occurrence of an abnormally height-
ened sleep depth may also be facilitated by sleep deprivation,
a condition known to significantly increase the frequency of
somnambulistic events in sleepwalkers.'>!* Finally, since neu-
ral SWO between hyperpolarized and depolarized phases pro-
tect the sleeping brain from disruptive stimulation,* it is also
possible that increases in sleepwalkers’ SWO reflect the brain’s
attempt to maintain sleep in the face of internal or external
processes or stimuli that may give rise to an arousal or actual
behavioral episode. This cortical arousal reaction to brain acti-
vation during SWS may arise from the selective activation of
thalamocingulate circuits and the persisting inhibition of other
thalamocortical arousal systems.*!

Since SWO in humans originate in prefrontal-orbitofrontal
regions,**>¥ it is not surprising to note the greatest and clear-
est changes in SWO and vSWO density on the frontal deriva-
tion followed by the central lead. These results are consistent
with the topographical data for HSD-related variables which
indicate a robust fronto-central gradient in the expression of
these forms of delta activity.” These findings are also consistent
with the observation that the rebound in SWA induced by sleep
deprivation (i.e., sleep pressure) is more pronounced over the
brain’s frontal regions**** and that delta wave counts and delta
amplitude are higher in frontal regions.* It has been suggested
that frontal brain areas may represent a region particularly vul-
nerable to the effects of sleep loss or sleep fragmentation.*?
These patterns may thus reflect the higher recovery need of the
frontal brain area.

Given that sleepwalkers are known to experience an unusu-
ally high number of arousals and brief microarousals out of
SWS,5120 it would be interesting to investigate fluctuations in
SWA and SWO prior to abrupt arousals without somnambulis-
tic behaviors. Results from one study® of adults with sleep ter-
rors and/or sleepwalking suggest that parasomnia episodes out
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of SWS are preceded by greater SWA than are patients’ normal
arousals out of SWS. Further investigations along these lines
could help clarify if sleepwalkers’ fragmentation of NREM
sleep embodies a milder manifestation of their presumed arous-
al dysfunction.

The results of the present study are limited due to meth-
odological considerations. First, since the data were collected
during daytime recovery sleep following 25 h of sleep depriva-
tion, differing patterns could emerge during either normal sleep
or recovery sleep recorded at nighttime during the usual circa-
dian phase for sleep propensity. Second, no comparison group
was included. Although the study of SWA prior to somnambu-
lism is impossible in control subjects as they do not experience
such episodes, overall SWA dynamics could be investigated
by pairing patients with controls based on the onset of their
first SWS period. One question of interest would be whether
SWS in controls show comparable time course increases in
SWA. Third, given that large inter-individual differences exist
in SWA, some patients may show relatively little SWA dur-
ing SWS paired with only a slight increase in SWA prior to
an episode, while others may have abundant SWA combined
with notable increases in activity prior to an episode’s onset.
For example, one of our patients showed 94 SWO on the pa-
rietal derivation during the 200 sec of sleep EEG investigated
while another only had seven. However, four of the latter sev-
en SWO occurred during the final 12 sec prior to the episode.
Even though the ratio transformations used in the present study
ensured that each of the recorded events had an equal weight
in the analyses, this variability adds to the complexity of pro-
posing neural mechanisms potentially implicated in the occur-
rence of somnambulistic behaviors.

In summary, the findings provide partial support for the hy-
pothesis that somnambulistic episodes are preceded by increas-
es in SWA. Whereas some investigations found no evidence
that somnambulism is immediately preceded by a build-up in
HSD or by any HSD-related variable,*** the present findings
indicate that the occurrence of such episodes is preceded by
increases in SWA, and specifically in SWO density over the 20
sec immediately preceding their onset. However, since SWO
and vSWO have yet to be similarly investigated in healthy con-
trols and in other sleep-disorders populations, the specificity of
these sleep EEG parameters for the occurrence or even diagno-
sis of NREM parasomnias remains to be determined.
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