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PAIN IN SLEEPWALKING: A CLINICAL ENIGMA
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Study Objectives: Sleepwalking is a disorder characterized by arousal specifically from slow wave sleep with dissociated brain activity that
may be related to lower nociceptive state. Our objectives were to assess the frequency of chronic pain, headache, and migraine in sleepwalkers
compared to controls, examine the impact and determinants of pain in sleepwalkers, and report analgesia frequency during injurious parasomnia
episodes.

Design: Cross-sectional case-control study.

Setting: Data were collected at the Sleep Disorders Center, Montpellier, France.

Participants: One hundred patients with sleepwalking were assessed for disease characteristics, sleep (polysomnography, sleepiness, and
insomnia), pain (chronic pain, multidimensional pain inventory, headache, and migraine), depressive symptoms, and quality of life compared to
100 adult controls. Pain perception was retrospectively assessed during injurious parasomnia episodes.

Measurements and Results: Raw association data showed that lifetime headache, migraine, and chronic pain at time of study were significantly
associated with sleepwalking (also called somnambulism). Compared to controls, sleepwalkers reported more frequent daytime sleepiness,
and depressive and insomnia symptoms. After adjustments, sleepwalking was associated with increased risk for headache and migraine only.
Compared to pain-free sleepwalkers, sleepwalkers with chronic pain were more likely to be older and to have greater daytime sleepiness,
insomnia, and depressive symptoms, with no difference in polysomnography assessment. Of the 47 sleepwalkers with at least one previous
violent parasomnia episode, 78.7% perceived no pain during episodes, allowing them to remain asleep despite injury.

Conclusion: Our results highlight the clinical enigma of pain in sleepwalking patients with complaints of frequent chronic pain, migraine,
and headache during wakefulness but who report retrospectively experience of analgesia during severe parasomnia episodes, suggesting a

relationship between dissociated brain activity and nociceptive dysregulation.
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INTRODUCTION

Disturbed sleep is a major complaint of subjects suffering
from chronic pain.' Pain during sleep increases arousal fre-
quency, thereby disrupting sleep. However, experimental
studies also suggest another causal dynamic between pain and
sleep disturbances.” Partial and total sleep deprivation protocols
in humans have increased hyperalgesia by decreasing pain per-
ception thresholds.** Selective stage-specific sleep deprivation
studies have highlighted the prominent role of both slow wave
sleep (SWS) and REM sleep in modulating pain perception.**¢

Sleepwalking (also called somnambulism) is a disorder in
which only SWS is disrupted. This NREM parasomnia is char-
acterized by inappropriate motor behaviors, usually initiated
during arousal from SWS, that induce psychological distress
and alter quality of life, leading to fatigue, excessive daytime
sleepiness, and objectively impaired vigilance in the morning.”°
Compared to controls, sleepwalkers had difficulty maintaining
stable, consolidated sleep and experienced more arousals and
microarousals, specifically from SWS, leading to increased
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NREM instability, especially during the first sleep cycles.'”2
We hypothesized that alterations in the build-up of slow wave
activity may decrease the pain perception threshold and influ-
ence pain production in sleepwalking. Except for the frequent
association reported with migraine,"” no study to our knowledge
has focused on pain experienced during sleepwalking.

Nociception is a complex process involving connectivity be-
tween many peripheral and central nervous system structures.
Some evidence suggests that sleepwalking is a dissociative
state caused by disturbances in local sleep mechanisms due
to incomplete arousal from SWS."1® Accordingly, dissociated
brain activity combined with the persistence of local sleep
versus wake state may activate regions involved in nocicep-
tion and pain perception, such as the thalamocortical network.
Our clinical experience suggests that some violent parasomnia
behaviors are accompanied by analgesia during episodes, al-
lowing patients to remain asleep despite serious injury. How-
ever, no systematic assessment of pain perception during
parasomnia episodes has been conducted in sleepwalkers.

The aims of the present study were to (1) compare the fre-
quency of chronic pain, headache, and migraine between
sleepwalkers (SW) and controls; (2) examine the impact and de-
terminants of pain in sleepwalkers; and (3) report retrospectively
analgesia frequency during injurious parasomnia episodes.

METHODS

Participants
One hundred adults (55 males, 45 females; aged 18—59 years;
median age 30 years) were diagnosed with sleepwalking at the
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Sleep Disorders Clinic, Montpellier, France. Inclusion criteria
were (1) a primary complaint and typical clinical history of
sleepwalking characterized by behavioral manifestations,
misperception of the environment, impaired judgment, and
frequent retrograde amnesia (assessed by the patient and bed
partner or parent), with no traumatic, neurological, or medi-
cation-induced origin according to guidelines; (2) at least one
sleepwalking episode annually; and (3) at least one episode in
the last 6 months. Exclusion criteria were a positive clinical
history of neurological disease (including epilepsy, REM sleep
behavior disorder, or parkinsonism) or psychosis. Subjects with
at least one concomitant sleep disorder (mainly behaviorally
induced insufficient sleep syndrome, narcolepsy, idiopathic
hypersomnia, or restless leg syndrome) were excluded by semi-
structured clinical interview and video-polysomnography.

A control group of 100 community-dwelling volunteer adults
was recruited from local association networks (Montpellier,
France). Controls were matched for age (+ 1 year) and gender (55
males, 45 females; aged 18 to 58 years; median age 27.5 years).
The same exclusion criteria were used for controls, and none
reported any current or past symptoms of NREM parasomnia.

All participants gave their informed consent to participate in
the study, which was approved by the local institutional review
board.

Polysomnography

All sleepwalkers, drug-free, underwent one night of audio-
video-polysomnography (PSG) recording in the sleep laboratory,
as described previously.” All PSGs were scored manually for sleep
stages, microarousals, periodic limb movements, and respiratory
events according to standard criteria.”” Participants with an index
of apneas + hypopneas > 10/h or with a periodic limb movements
index during sleep associated with micro-arousal > 10/h were
excluded. Particular attention was paid to quantify SWS inter-
ruptions (microarousals and awakenings in SWS, and hypersyn-
chronous delta wave arousals in SWS per hour of SWS)" in a
subset of patients with PSGs available (n = 57) to be reanalyzed
for this issue. No controls underwent PSG recording.

Clinical Assessment

Patients and controls participated in a standardized face-to-
face clinical interview to assess demographic features and the
presence and characteristics of sleep and pain problems.

Excessive daytime sleepiness was assessed with the Epworth
Sleepiness Scale (ESS). A total score > 10 indicates excessive
daytime sleepiness.'® Insomnia was assessed with the insomnia
severity index (ISI), a 7-item self-report scale assessing subjec-
tive insomnia symptoms." A cutoff score > 14 indicates signifi-
cant insomnia, and > 21 severe insomnia. Depressive symptoms
were assessed with the Beck Depression Inventory (BDI), a 21-
item self-assessment tool, with higher scores indicating more
severe depressive symptoms (14-19, moderate; > 19 severe).?
Health-related quality of life was assessed with the MOS 36-
item Short Form Health Survey (SF-36),”' containing 36 items
with 8 scales. Higher SF-36 scores indicate better quality of life.

Pain and Headache Assessment during Wakefulness
Pain was assessed by a clinician and self-report question-
naires. First, patients and controls were asked whether they
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experienced any chronic pain symptoms. To be chronic, the
pain had to be present > 3 months before the time of study.
Chronic pain location was identified from a list of 9 preselected
body regions: (1) head and face, (2) cervical region, (3) upper
limbs, (4) thoracic region, (5) dorsolumbar region, (6) abdom-
inal region, (7) lower limbs, (8) pelvic region, and (9) perineal
region. Participants with chronic pain also completed the West
Haven-Yale Multidimensional Pain Inventory (WHYMPI),*
containing 5 subscales to assess the impact of pain on the pa-
tient’s life (pain intensity, pain interference, affective distress,
social support, and life control). Scores on each item range
from 0 (never or minimum level) to 6 (very frequently or max-
imum level) and are averaged to obtain subscale scores.
Lifetime headache frequency and headache characteristics
were reported by all participants. Recurrent headache disorder
manifesting as attacks lasting 4 to 72 h with typical charac-
teristics of the headache (unilateral location, pulsating quality,
moderate or severe intensity, aggravation by routine physical ac-
tivity, and association with nausea and/or photophobia and pho-
nophobia) were diagnosed as migraine, according to guidelines
(International Classification of Headache Disorders ICHD-II).?

Pain Perception during Parasomnia Episodes

Violent parasomnia behaviors (physically aggressive or
potentially dangerous behaviors for patients and co-sleepers)
were systematically investigated in sleepwalkers together with
their potential association with injury. Patients with at least
one lifetime severe injurious sleepwalking episode associated
with pain were asked retrospectively whether they experienced
pain either (1) during the parasomnia episode (Question: “Did
the pain wake you up from your injurious sleepwalking epi-
sode?”) or (2) later during the night or in the morning (Ques-
tion: “Did you feel the pain only when you woke up later in the
night or in the morning?”).

Statistical Analysis

The sample is described using percentages for categorical
variables and median and range for quantitative variables, the
latter being mostly skewed according to the Shapiro-Wilk test.
Sociodemographic and clinical variables between cases and
controls were compared using the y* test for categorical vari-
ables and the Mann-Whitney test for continuous variables.

Associations between pain and headache evaluations
(chronic pain, headache, migraine) and sleepwalking were
quantified as odds ratios (OR) and their 95% confidence inter-
vals (CI). Sociodemographic and clinical data associated with
sleepwalking at P < 0.10 were included in logistic regression
models to estimate adjusted OR for the relationship between
pain, headache evaluation, and sleepwalking. The same meth-
odology was used to analyze the determinants of pain among
sleepwalkers. Significance level was set at P < 0.05. Analyses
were performed using SAS statistical software (version 9.3;
SAS Inc., Cary, North Carolina, US).

RESULTS

Frequency and Locations of Pain
Sleepwalkers had more frequent daytime sleepiness and
depressive and insomnia symptoms compared to controls
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Table 1—Demographic and clinical characteristics of controls and sleepwalkers.
Variable Controls (n =100) Sleepwalkers (n = 100) P value
Gender, male 55.00 (55.00) 55.00 (55.00) 0.99
Age, years 27.50[18.00-58.00] 30.00[18.00-59.00] 0.51
Duration of nocturnal sleep during weekday, hh:mm 7:43[5:20-10:10] 7:45[5:10-13:40] 0.97
Duration of nocturnal sleep during weekend, hh:mm 8:45[5:22-11:30] 8:48 [5:00-11:59] 0.63
Beck Depression Inventory score 3.00 [0-21] 6.50 [0-59] <0.0001
Beck Depression Inventory score > 13 7.00 (7.00) 20.00 (20.00) 0.007
Epworth score 6.50 [0-17] 10.00 [2-22] <0.0001
Epworth score > 10 11.00 (11.00) 44.00 (44.44) <0.0001
Insomnia severity index score 4.00 [0-23] 14.00 [0-28] <0.0001
Insomnia severity index score > 14 3.00 (3.00) 43.00 (43.43) <0.0001
Variables are expressed as n (%) or median [minimum value—maximum value].
Table 2—Comparison of chronic pain, headache, and migraine between controls and sleepwalkers.
Controls (n=100)  Sleepwalkers (n =100) Model 1 Model 2
Variable n (%) n (%) OR [95% CI] P value OR[95% CI] P value
Chronic pain 20 (20.00) 44 (44.00) 3.14[1.67;5.90] 0.0004 1.47[0.67;3.26] 0.34
Headache 19 (19.00) 50 (50.00) 4.26[2.26;8.04]  <0.0001 3.80[1.79;8.07] 0.0005
Migraine 2 (2.20) 20 (21.28) 12.03[2.72;53.10]  0.001 10.04 [2.00;50.30]  0.005
Model 1: raw association. Model 2: adjusted for Epworth Sleepiness Scale, insomnia severity index, and Beck Depression Inventory.
(Table 1, P < 0.01 for all comparisons). Two pa-
tients with sleepwalking met criteria for major de- Head/face region
pressive disord@r, gnd one for generalized anxiety Dorsolumbar region
disorder. No significant differences were found
between patients and controls for age, gender, or Cervical region
nocturnal sleep duration. Raw associations showed Upper limbs region
s.1gn.1ﬁcant associations be.tween sleepwa.lkmg. and Lower limbs region Controls
lifetime headache, migraine, and chronic pain at
time of study (Table 2). However after adjusting for Abdominal region ® Sleepwalkers
ESS, ISI, and BDI scores, sleepwalking was associ- Pelvic region
ated with increased risk for headache and migraine Thoracic region
only (Model 2: OR = 3.80 95% CI = [1.79-8.07];
OR = 10.04 95% CI = [2.00-50.30], respectively) Perineal region . . .
(Table2). , _ _ 0% 5% 10% 15% 20% 25% 30%
Chronic pain locations varied greatly, with head,
back, and neck being the most frequent for all par- Figure 1—Locations of chronic pain for controls and patients with sleepwalking.
ticipants (Figure 1). Wide differences in pain loca-

tion were found between patients and controls (raw
association); however, results remained nonsignificant after
adjusting for ESS, ISI, and BDI. No significant associations
were found between the 5 scores on the WHYMPI and sleep-
walking (Table 3), and results remained unchanged after ad-
justing for ISI, Epworth, and BDI scores.

Impact of Pain on Sleepwalkers and its Determinants

Of the 100 sleepwalkers, 44 also suffered from chronic pain.
Compared to pain-free sleepwalkers, those with chronic pain
were more likely to be older (P = 0.02), have higher daytime
sleepiness (P < 0.0001), and score higher on the ISI (P = 0.03)
and BDI scales (P = 0.002). They were also more likely to be
women (P = 0.09). Subsequent analyses of the relationship
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between chronic pain and both migraine and headache were
adjusted for these factors. No significant associations were
found between chronic pain and body mass index, frequency
of episodes, age at onset of sleepwalking, duration of disease,
family history, associated sleep terrors, injurious behavior
during episodes, or PSG parameters: total sleep time, sleep ef-
ficiency, sleep stage percentages, respiratory events, periodic
limb movements, microarousal indexes, and quantification of
SWS fragmentation (indexes of microarousals and awakenings
in SWS and of hypersynchronous delta wave arousals in SWS
per hour of SWS). Concerning the relationship between quality
of life scores and chronic pain, sleepwalkers with chronic pain
scored low on 5 of the 7 SF-36 subscales (physical functioning
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Table 3—West Haven-Yale Multidimensional Pain Inventory (WHYMPI) scores between controls and sleepwalkers affected with chronic pain — raw
association.
Controls (n = 20) Sleepwalkers (n = 44)
Median [Min-Max] Median [Min-Max] OR [95% CI] P value
WHYMP!: Interference with pain 0.78 [0.00-4.44] 1.50 [0.11-6.00] 1.42[0.89;2.26] 0.14
WHYMPI: Support 1.83[0.00-6.00] 3.00 [0.00-5.67] 1.34 [0.96;1.86] 0.09
WHYMP!: Pain severity 1.67 [0.00-3.67] 2.00[0.00-6.00] 1.3410.77;2.34] 0.31
WHYMPI: Life control 4.00 [0.50-6.00] 4.00 [0.00-6.00] 0.98 [0.69;1.38] 0.90
WHYMPI: Affective distress 2.67 [1.00-4.00] 2.67 [0.00-6.00] 1.18[0.71;1.96] 0.52
Table 4—Relationships between chronic pain and both headache and migraine in sleepwalkers.
Chronic Pain Model 0 Model 1
No (n = 56) Yes (n = 44) o o
Variable n (%) n (%) OR [95% CI] P OR[95% CI] P
Headache
No 37 (66.07) 13 (29.55) 1 0.0004 1 0.001
Yes 19 (33.93) 31(70.45) 4.641.98;10.9] 6.36 [2.06;19.7]
Migraine
No 47 (87.04) 27 (67.50) 1 0.03 1 0.04
Yes 7(12.96) 13 (32.50) 3.23[1.15;9.09] 3.72[1.01;13.8]
Model 0: raw association. Model 1: adjusted for age, gender, Epworth Sleepiness Scale, insomnia severity index, and Beck Depression Inventory.

P < 0.0001, role-physical P = 0.002, general health P < 0.0001,
vitality P = 0.02, and social functioning P = 0.04; bodily pain
was excluded from this analysis).

The associations between chronic pain and both headache
and migraine are presented in Table 4. Migraine and head-
ache were significantly associated with chronic pain for both
models (raw and adjusted: Model 1 OR = 6.36 95% CI = [2.06;
19.7], OR = 3.72 95% CI = [1.01; 13.8], respectively). No demo-
graphic or clinical characteristic were associated with migraine
in sleepwalkers. Migraine was not associated with higher SWS
fragmentation, and it had no impact on sleepwalkers’ quality
of life. However, patients with both sleepwalking and head-
ache had more violent parasomnia episodes than headache-
free sleepwalkers (80% vs 34.78%; P < 0.0001), with no other
between-group differences in clinical or PSG parameters.

Pain Perception during Parasomnia Episodes

Forty-seven patients reported retrospectively having expe-
rience of at least one lifetime injurious parasomnia episode
associated with pain. Perceived pain during a self-injurious
sleepwalking behavior woke the patient immediately in only
10 cases. In contrast, 78.7% of patients (n = 37/47) perceived
no pain during episodes, but felt pain later in the night or in
the morning after a full awakening. In these cases, the noxious
stimuli occurring during an injurious parasomnia did not wake
the patient up despite its potential severe intensity. For example,
one patient had jumped out a third-floor window during a pa-
rasomnia episode, sustaining severe fractures, but perceived
the pain only later in the night after being fully awakened.
Another patient climbed onto his house roof, fell down, and
broke his leg, but did not awaken until morning. The spouse of
another patient explained that her husband neither woke up nor
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complained of pain for several minutes after he had a terrible
fall down the stairs during a sleepwalking episode. Accord-
ingly, sleepwalkers frequently present at clinics with painful
bruises and contusions after waking up in the morning with no
memory of nighttime parasomnia events.

Sleepwalkers with and without reports of analgesia during
parasomnia episodes showed no difference on demographic
and clinical characteristics, and no associations with migraine,
headache, or chronic pain. No between-group differences were
found for PSG characteristics, including the quantification of
SWS fragmentation. However, due to the small sample size,
statistical comparison was impossible.

DISCUSSION

This study demonstrates that almost half the adult sleep-
walking patients in our sample experienced either chronic pain
or lifetime headache, with migraine in 22%, exceeding the per-
centages in matched controls. Sleepwalkers had greater daytime
sleepiness and depressive and insomnia symptoms than con-
trols, with sleepwalking being associated with increased risk
for headache and migraine only, after adjustments. However,
almost 80% of sleepwalkers retrospectively reported altered
pain perception during severe injurious parasomnia episodes.

Currently, the relationship between sleep and pain remains
unclear. Patients with chronic pain frequently have sleep dis-
turbances,2* and sleep-deprived conditions reduce the pain
threshold.> ¢ Sleep and pain interact in complex ways, which
may be influenced by several concomitant biological and/or
psychological factors. Our results highlight the clinical enigma
of pain in sleepwalking patients with complaints of frequent
pain during wakefulness but who experience analgesia during
parasomnia episodes.
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The proportion of sleepwalking patients who suffered
from chronic pain was unexpectedly high, at threefold that of
controls. The Multidimensional Pain Inventory (WHYMPI)
revealed no particular interference with pain, support, pain se-
verity, life control, or affective distress between patients and
controls with chronic pain. However chronic pain had a sig-
nificant impact on sleepwalkers’ quality of life. We previously
reported reduced quality of life in sleepwalkers compared to
age- and gender-matched controls as assessed by scores on the
SF-36 scale Bodily Pain scale.’

The locations of chronic pain at time of study varied across
patients, with between-group differences, but most subjects
suffered from head, back, and/or neck pain. Results showed
that the lifetime frequencies of headache and migraine were
strongly associated with sleepwalking, with odds ratio as high
as 3.8 and 10.04, respectively. These findings confirm previous
studies reporting high incidences of sleepwalking and sleep
terrors in patients suffering from migraine.'>** However, to
our knowledge, no study has reported the frequency of mi-
graine or headache in a large cohort of sleepwalkers. In the
present study, no clinical aspects, parasomnia characteristics,
or PSG parameters were associated with migraine or headache
and sleepwalking, except for more violent parasomnia epi-
sodes in patients with headache.

Our current results showed that the association between
sleepwalking and chronic pain was modulated by age and day-
time sleepiness. Previous studies revealed that chronic pain
was frequently reported in insomnia,?” but also in central hy-
persomnia, which also includes narcolepsy with cataplexy.** A
study also found that sleepy individuals experienced hyperal-
gesia in response to a painful stimulus compared to non-sleepy
individuals with no pain in daily life.*> We previously found
more frequent complaints of daytime sleepiness and shorter
sleep latencies in the early morning hours in sleepwalkers com-
pared to matched controls.'” However, in this study, we found
no between-group (with and without chronic pain) differences
in PSG architecture and continuity parameters, insomnia, or
depressive symptoms. Against our hypothesis, no association
was found between sleepwalkers, slow-wave sleep fragmen-
tation, and chronic pain. Similarly, other studies reported no
association between daytime sleepiness and nighttime sleep
fragmentation in sleepwalkers.”!

Despite the widespread prevalence of sleepwalking, its
pathophysiology remains poorly understood. The brain is par-
tially awake, resulting in behavioral manifestations, and par-
tially in NREM sleep, resulting in no conscious awareness of
actions. A SPECT study of one sleepwalking episode found
increased activation in the posterior cingulate cortex and cer-
ebellum, with deactivation in the frontoparietal associative
cortices.” Data from intracerebral EEGs during confusional
arousals confirmed both local arousal of the motor and cingu-
late cortices and increased delta activity in the frontoparietal
associative cortices.'>'® As these neuronal networks also play
a role in nociceptive regulation, we hypothesize that a dissoci-
ated arousal state in these regions may modify the components
of sleep-wake behavior, consciousness, and pain perception.
Hence, activity inhibition mechanisms within the thalamocor-
tical circuits may block the transfer of sensory information to
the cerebral cortex, thus inducing analgesia. Accordingly, 79%
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of sleepwalkers perceived no pain during violent parasomnia
episodes, allowing them to remain “asleep” despite potential
serious injury. Studies in healthy volunteers have revealed that
nociceptive input processing is attenuated across sleep stages,
preventing awakening in response to non-meaningful sensory
inputs.* In sleepwalking, this process may be reinforced by
the differing sensitivity to arousing stimuli between the sub-
cortical and cortical areas. Loss of the inhibitory function of
the frontoparietal cortices together with activation of the motor
and cingulate cortices may explain the complex behavioral pat-
terns and the analgesic effect during parasomnia episodes. The
abnormal function of arousal circuits in sleepwalkers may also
modify cortical excitability, even during wakefulness. Using
transcranial magnetic stimulation, a previous study reported
altered excitability of the motor cortex during wakefulness in
sleepwalkers, suggesting impaired GABA-A neurotransmis-
sion.”” GABA-A is a good candidate to explain the potential
impaired efficiency of inhibitory subcortical circuits in sleep-
walking, as it constitutes an important inhibitory neurotrans-
mitter, and GABAergic neurons play a key role in NREM sleep
processing®* and nociception regulation.***' The large differ-
ence in GABA-A receptor distribution in the brain with lower
density in subcortical structures (including the thalamus) com-
pared to the cortex may also explain the variable response to
noxious stimulation according to dissociated brain activity in
sleepwalking.*>** All these findings strengthen the argument
for potential underlying mechanisms associated with frequent
observations of analgesia during severe injurious parasomnias
which may lead to serious medical and legal complications.
If confirmed by either further prospective investigations or
objective measurements of pain sensitivity during sleep and
parasomnia episodes, our results contrasted with the frequent
argument that subjects would have been awakened due to
pain during violent behavior which possibly occurred while
sleepwalking with major consequences for the complex field
of forensics.

Several limitations in our study need to be addressed. First,
the etiology and mechanisms underlying chronic pain were not
individualized in sleepwalkers. Second, because sleepwalking
episodes are frequently associated with lack of conscious
awareness and memory of the event, we cannot formally ex-
clude that the absence of perceived pain during parasomnia
episodes is due to a recall bias.*® The retrospective assess-
ment of perceived pain during parasomnia episodes over a
lifetime span may also introduce a recall bias. Third, PSG
assessment for SWS fragmentation was not available for all
patients, which may have decreased the statistical power of
the analysis. Fourth, our selection criteria excluded patients
with sleepwalking comorbid with significant sleep disordered
breathing or periodic limb movements index during sleep, rest-
less legs syndrome, hypnotic medications (i.e., benzodiazepine
receptor agonists) that preclude generalization of our findings
to all sleepwalkers. Finally, we were unable to measure pain
sensitivity in the present study.

Our results show increased frequency of chronic pain, mi-
graine, and headache together with altered pain perception
during parasomnia episodes in patients with sleepwalking,
suggesting a relationship between dissociated brain activity
and the co-occurrence of local awakenings, local sleep, and
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nociceptive dysregulation. We may conclude that greater atten-

tion should be paid to assessing pain in sleepwalkers.
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