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Abstract
Purpose of Review Hypnic jerks represent a benign physiological phenomenon of sleep, which must be differentiated from other
sleep-related movement disorders and epilepsy. A comprehensive review of hypnic jerks is presented with emphasis on recog-
nition, physiology, evaluation, and treatment.
Recent Findings The recent edition of the International Classification of Sleep Disorders (ICSD-3) has classified hypnic jerks as
a sleep-related movement disorder under the subheading isolated symptoms and normal variants. Although generally benign,
there have been increasing reports of excessive hypnic jerks in neurological disorders such as Parkinsonism, migraine, and
brainstem lesions and children with neurologic disorders. Recent research identifying changes in the polysomnogram has led to a
better understanding of the physiology of hypnic jerks. A variety of different motor patterns have been described; however, the
origin and physiology of hypnic jerks remain enigmatic.
Summary Hypnic jerks represent a fascinating phenomenon of sleep; however, additional studies are needed to clarify their
physiology and origin.

Keywords Hypnic jerks . Sleep starts . Hypnagogic jerks . Sleep-relatedmovement disorders . Myoclonus . Physiology

Introduction

Sleep-related movement disorders are commonly encountered
by clinicians, can be challenging to diagnose, and are charac-
terized by diverse clinical manifestations. Hypnic jerks are a
common physiologic phenomenon classified as a sleep-
related movement disorder, which occur during sleep-wake
transitions in healthy children and adults [1, 2••, 3••, 4•,
5–8]. They occur intermittently in 70% of the general popu-
lation and 10% of individuals may have daily symptoms [4•,
5, 6]. Hypnic jerks are considered to have a benign course and
do not generally disturb sleep [3••, 6, 8–10]. However, in
selected cases, the jerks may become excessive causing in-
somnia [5, 6, 8, 9, 11]. Not uncommonly, the jerks may elicit
concern in caregivers and bed partners who witness or are
disturbed by them [3••]. Counseling and education regarding

the benign nature of the movements is necessary [3••, 4•, 5, 6,
8, 12]. Although generally considered a benign phenomenon,
in rare cases, hypnic jerks may be associated with certain
underlying neurological diagnoses, such as Parkinsonism
and migraine or occur in neurologically impaired children
[13••, 14, 15].

Importantly, hypnic jerks may be mimicked by other sleep-
related movement disorders as well as nocturnal seizures [3••,
4•]. Proper recognition of hypnic jerks is essential to avoid
unwarranted testing and treatments and also to prevent unnec-
essary worry and anxiety in the affected individual and their
caregivers [3••]. In this chapter, we provide an updated and
comprehensive review of hypnic jerks, with an emphasis
placed on their clinical recognition, physiology/pathophysiol-
ogy, evaluation, and management.

Hypnic Jerks

The term hypnic jerks (also referred to as sleep starts or hyp-
nagogic jerks) denotes a normal physiological phenomenon,
which accompanies sleep-wake transitions and may occur in
normal people at any age [3••, 6]. Less commonly, they may
be referred to as predormital myoclonus [3••]. The term
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predormital refers to as Boccurring or experienced in the peri-
od immediately before falling asleep.^ Hypnic jerks are prev-
alent and most individuals experience them at some point in
their life [5]. Both males and females are equally affected [5].
Although deemed to be benign, in some cases, the jerks may
be so severe in intensity and occur so frequently that they
disrupt initiation of sleep and result in insomnia [3••, 6, 8, 9,
11, 12, 16]. In severe cases, the jerks may also induce chronic
anxiety or even fear of falling asleep [12].

Hypnic jerks are characterized by sudden and brief (< 1 s),
non-periodic simultaneous contractions of the whole body or
one or more extremities at the onset of sleep [2••, 8, 17]. The
movements, which are myoclonic jerks, may also involve
parts of the limbs and often the trunk and extremity jerks
simultaneously [8]. The contractions are generally produced
by contraction of large or axial muscles, and they do not pri-
marily involve the abdominal muscles [6, 8]. Hypnic jerks
usually occur bilaterally, but at times they can be asymmetric
[3••]. They may occur spontaneously or they may be induced
by sensory stimuli [3••, 13••]. The jerks may occur in succes-
sion, particularly early in sleep [2••]. Hypnic jerks may also be
associated with autonomic activation such as tachycardia,
tachypnea, and sudomotor activity (i.e., stimulation of the
sweat glands resulting in perspiration) [3••, 8]. Not uncom-
monly, they may be accompanied by sensory phenomenon
such as the sensation of falling or less commonly pain or
tingling, a sensory flash, hallucination, or visual hypnagogic
dream [2••, 3••, 5, 8, 12, 18]. Visual sleep starts such as the
sensation of blinding light coming into the eye, and auditory
sleep starts such as the feeling of loud noise snapping in the
head, have also been reported [19, 20•]. Exploding head syn-
drome, a sensory sleep start, refers to the perception of loud
noises (i.e., violent explosions, fireworks, beeping) upon go-
ing to sleep or waking up and is associated with the feelings of
fear and distress [3••, 21•]. The syndrome appears more com-
monly in adults but may also occur at any age [3••, 21•, 22].
When sensory phenomenon occurs in the absence of body
jerks or movements, they are denoted as Bsensory sleep starts^
[8, 12]. In some cases, hypnic jerks may also be accompanied
by a utterance or cry [3••, 8, 12, 23].

Triggers for hypnic jerks include excessive caffeine intake,
stimulant use (i.e., nicotine), emotional stress, fatigue, and
prior intense exercise [3••, 4•, 6, 12, 20•]. More recently, the
use of selective serotonin reuptake inhibitors has been de-
scribed as a trigger for hypnic jerks [20•]. Hypnic jerks may
be disruptive to bed partners or parents/caregivers, and they
may or may not awaken the individual who experiences them
from sleep [3••]. Often however, the jerks are not recalled
[2••]. In rare cases, injury may result from hypnic jerks when
either the individual hits their bed partner or any hard surface
in or near the bed [12].

Although regarded as a normal physiological phenomenon,
it is important to emphasize that excessive hypnic jerks have

been described in individuals with underlying neurological di-
agnoses. Common predisposing factors include Parkinsonism
and migraine headaches. Children with a variety of neurologic
disorders and individuals who have suffered from polio have all
been described to experience excessive hypnic jerks [13••, 14,
15, 24]. In children with epilepsy, cognitive deficits, and cere-
bral palsy (spastic-dystonic diplegic type), frequent sleep starts
have been described to occur in clusters up to 15 minutes with
no electroencephalogram (EEG) correlate [11, 15].
Interestingly, prone positioning was found to alleviate the jerks
in these three children; however, given that this was a small
series, it is unclear whether this is an isolated finding [15].
Notably, sensory sleep starts have also been reported secondary
to underlying pathologies. Salih et al. recently described a case
of an adult woman with acoustic sleep starts (exploding head
syndrome) secondary to brainstem gliosis [25]. It was postulat-
ed that the gliosis, which was stable over a prolonged period of
time (8 years), was due to underlying sarcoidosis [25].

Physiologic Origin

Overall, the physiologic origin of hypnic jerks remains enig-
matic. Hypnic jerks are thought to occur secondary to changes
in central nervous system excitability that accompany the on-
set of sleep [8]. The jerks are postulated to result from de-
scending volleys of pyramidal tract activity, which are activat-
ed by the unstable transition between wakefulness and sleep
[3••, 4•, 5, 8]. Given that hypnic jerks lack EEG cortical ac-
tivity, involve the axial muscles, and may or may not involve
actual motor movement (i.e., sensory sleep starts), a subcorti-
cal generator has been proposed for their origin [8, 18].
However, others have postulated that given the similarities
between hypnic jerks and the startle response, that the primary
abnormality exists in sensory processing, which then leads to
secondary motor manifestations via the reticulospinal tract
[2••]. Interestingly, it has also been suggested that hypnic jerks
may be a response to hypnagogic imagery [2••].

The physiological oscillation between sleep and wakeful-
ness during the period of falling asleepmay result in clustering
of hypnic jerks [15]. This physiological oscillation has been
referred to as the Bcyclic alternating pattern^ [26•]. More spe-
cifically, the cyclic alternating pattern is a measure of sleep
instability and occurs in NREM sleep and is characterized by
transient EEG events referred to as phase A (cerebral activa-
tion), that interrupt and are followed by the background activ-
ity, phase B (deactivation) [2••]. It is important to emphasize
that clustering of hypnic jerks can occur in normal healthy
individuals and does not necessarily indicate an underlying
pathology [15]. In individuals with neurologic disorders, the
cyclic alternating pattern may become enhanced secondary to
a lack of physiological inhibition from the descending
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pyramidal tracts (due to an underlying pyramidal lesion) and
cause the jerks to become periodic [15, 26•].

Recently, there have been increasing reports of
polysomnogram (PSG) findings in individuals with hypnic
jerks in an effort to better understand their underlying phys-
iology [27••, 28••]. Chokroverty et al. described four different
motor patterns for hypnic jerks in ten individuals with comor-
bid diagnosis, such as anxiety disorders, multiple sclerosis,
and restless leg syndrome [27••]. The four patterns described
were as follows: (1) reticulobulbar and reticulospinal type
(similar to the startle reflex), (2) reticular reflex type, (3)
extrapyramidal type, and (4) pyramidal type. The most com-
mon pattern observed was the reticulobulbar pattern, which
was characterized by electromyogram (EMG) bursts seen
synchronously from the muscles recorded from the left and
right extremities, and the agonist and antagonists muscles
were patterned symmetrically. Clinically, this pattern was ac-
companied by transient jerking of the body and limbs [27••].
The second pattern, the reticular reflex pattern was character-
ized by a muscle burst, which began in the lower medulla and
propagated up the brainstem and down the spinal cord. In this
pattern type, muscle jerks were seen in the cranial and spi-
nally innervated muscles [27••]. The third pattern, the extra-
pyramidal type was associated with dystonic myoclonus and
accompanied by intensified hypnic jerks. Transmission to the
extrapyramidal pathways was proposed here. The last pattern,
the pyramidal type was associated clinically with unilateral
hypnic jerks, and on EMG, a rostrocaudal propagation was
observed. This final pattern type was postulated to originate
in the cortical/subcortical regions and propagate along the
corticospinal and corticobulbar pathways [27••].

In contrast, Calandra-Buonaura et al. described an alterna-
tive motor pattern for hypnic jerks originating in the cranial
muscles, then spreading to the rostral and caudal muscles
without any ordered pattern of propagation [28••]. They pos-
tulated a subcortical origin for hypnic jerks and that their pres-
ence was facilitated by sleep instability [28••]. The variability
in the order of muscle recruitment was felt to be due to the
variable degree of spinal motor neuron inhibition during sleep
[28••]. Although, Calandra-Buonaura et al. postulated a sub-
cortical origin for hypnic jerks, they also acknowledged that
given the description of several physiological types of motor
patterns observed, it raises uncertainty regarding their under-
lying pathophysiology [28••]. Overall, it is apparent that fur-
ther studies are needed to better understand the physiology
and features of hypnic jerks in normal subjects and in those
with underlying neurological disorders [28••].

Diagnosis and Evaluation

The diagnosis of hypnic jerks rests on the clinical history
including a detailed sleep clinical interview [4•]. In the case

of benign hypnic jerks, the physical examination and neuro-
logic examination should be normal [3••]. The timing of
hypnic jerks at sleep onset and their clinical features including
the description, frequency, and duration of the event are gen-
erally diagnostic [3••, 12]. It is important that the history in-
cludes information from the caregiver/parent, partner, or
spouse who have witnessed the events [3••]. Capturing the
episodes on a recording device at home may be helpful
[3••]. If no recording is available or if there is clinical suspi-
cion of an alternative diagnoses, such as myoclonic epilepsy, a
polysomnogram with expanded EEG and/or overnight EEG
recording may be necessary [2••, 3••, 12]. If a motor disorder
such as periodic limb movement of sleep is suspected, a diag-
nostic polysomnogram with expanded electromyographic
montage may also be helpful.

In hypnic jerks, the EEG typically shows drowsiness or
N1 sleep patterns, and in some cases, a negative vertex
sharp wave may coincide with the timing of the jerk [2••].
The jerks may also coincide with K complexes or with
EEG arousal [3••, 4•]. When simultaneous EEG is record-
ed, there is often a return of normal awake alpha activity
following the jerks [4•]. There may also be associated
tachycardia, tachypnea, or sudomotor activity [4•]. On
EMG, the recordings of the muscles involved show brief
(75–250 ms) high-amplitude potentials, which occur sin-
gly or in succession during drowsiness [12].

The Classification of Hypnic Jerks (ICSD-3)

In the previous edition of the International Classification
of Sleep Disorders (ICSD-2, 2005), hypnic jerks were
classified as BIsolated Symptoms, Apparently Normal
Variants and Unresolved Issues^ [3••, 29]. The symptoms
in this group were described to Blie at the borderline be-
tween normal and abnormal sleep or that exist in the con-
tinuum of normal to abnormal events in sleep^ and in-
cluded symptoms such as sleep talking and benign sleep
myoclonus of infancy [3••, 29]. In the most recent edition
of the International Classification of Sleep Disorders
(ICSD-3), hypnic jerks have been classified under the
sleep-related movement disorder category [2••, 10].
Sleep-related movement disorders occur either during
sleep or at its onset and are characterized by simple, ste-
reotyped movements and include diagnoses such as rest-
less leg and sleep-related leg cramps. In the ICSD-3
(2014), hypnic jerks are further subcategorized in the
sleep-related movement disorder section as BIsolated
Symptoms and Normal Variants^ [2••, 10]. In addition
to hypnic jerks, this subheading includes as follows: ex-
cessive fragmentary myoclonus and hypnagogic foot
tremor and alternating leg muscle activation [2••, 10].
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Differential Diagnosis

It is important to differentiate hypnic jerks from other sleep-
related movement disorders as well as nocturnal seizures [2••,
3••, 4•, 12]. Hypnic jerks must be differentiated from both
pathological and physiological phenomenon, which occur at
sleep initiation [2••, 3••, 12]. The differential diagnoses are
discussed briefly below and in Tables 1 and 2.

Restless Leg Syndrome

Restless leg syndrome (RLS) is a common sleep-related
movement disorder that may occur in normal individuals or
may be associated with pregnancy, anemia, renal failure, and
uremia [12]. The symptoms of RLS help to clinically distin-
guish it from hypnic jerks. RLS is a sensorimotor disorder,
which is characterized by the irresistible urge to move the
limbs [2••, 12, 17]. The urge to move the limbs is often ac-
companied by unpleasant/uncomfortable sensations in the
legs [2••, 12, 17]. The need to move the legs worsens through-
out the day and with periods of inactivity or rest. Movements
such as walking can result in partial or total relief of the symp-
toms [2••]. The symptoms of RLS can be present during the
daytime (unlike hypnic jerks), but typically worsen in the
evening [2••, 12, 17]. On PSG, individuals with RLS have
increased sleep onset latency and a higher arousal index
[2••]. Periodic limb movements occur ≥ 5/h in up to 70–80%
of adults who undergo one night of PSG testing [2••].

Periodic Limb Movement Disorder

Periodic limb movement disorder (PLMD), also known as
periodic limb movements of sleep, has been reported in adults
and is rare in children [2••, 12]. This disorder consists of
repetitive cycles of rhythmic movements of one or both legs,
lasts 0.5–5 s in duration, and recurs periodically (5–90 s peri-
od) and in a cluster of four or more [7, 12]. Periodic limb
movements are most pronounced in NREM stage N1 and
N2 and are generally absent in REM sleep [3••, 12]. In con-
trast, hypnic jerks generally occur at sleep-wake transitions
and do not persist throughout the entire night. The movements

seen in PLMD are longer in duration than those seen in hypnic
jerks [3••]. Typically, there is an extension of the big toe in
combination with partial flexion of the ankle, knee, and at
times the hip, which is different than the movements seen in
hypnic jerks [2••]. The individual is often unaware that the
movements are happening [2••]. The movements are often
associated with sleep disturbance [2••]. Clinically, PLMD is
diagnosed when periodic limb movements occur ≥ 15/h in
adults and ≥ 5/h in children [2••, 12].

Propriospinal Myoclonus at Sleep Onset

Propriospinal myoclonus at sleep onset is a form of myoclo-
nus that arises within the spinal cord and involves contraction
of consecutive spinal segments [17, 30]. Typically, the source
of activation begins in the mid thoracic cord and causes an
initial abdominal spasm. The stimulus then spreads rostrally
and caudally via the propriospinal pathways [30]. This results
in sudden myoclonic jerks of neck, abdomen, and trunk and
results in flexion or less commonly extension of the trunk and
abdomen [9, 12]. Hypnic jerks do not typically involve acti-
vation of the abdominal muscles and may affect only one or a
few body segments [2••, 6, 8]. Typically, the movements occur
during relaxation and sleep-wake transitions and disappear
with the onset of a stable sleep stage [2••]. Hypnic jerks how-
ever may persist in light NREM sleep. The movements are
alleviated bymental activity and worsened by supine position-
ing [3••, 9, 31•, 32]. Cases of propriospinal myoclonus at sleep
may be idiopathic, psychogenic, or secondary to symptomatic
causes such as spinal cord trauma, myelitis, or syringomyelia
[9, 30, 32].

Sleep-Related Leg Cramps

Sleep-related leg cramps, also known as nocturnal leg
cramps or rest cramps, are characterized by a painful sen-
sation in the leg or foot, which is associated with sudden
involuntary muscle hardness or tightness [2••, 33•]. The
contractions generally occur when lying supine in bed but
can also occur during wakefulness or sleep [33•].
Generally, stretching the muscles relieves the pain [33•].
Most commonly, the calf or muscles in the foot are in-
volved. In some cases, the night cramps may occur mul-
tiple times and insomnia is common [2••]. The cramps
increase with frequency and age, and they may either be
idiopathic or secondary to underlying neurological, endo-
crinological, metabolic, vascular, or toxic causes [34].
Hypnic jerks can be differentiated from sleep cramps, as
they are not painful, can involve the whole body, are not
relieved by stretching, and do not occur during wakeful-
ness [3••].

Table 1 Differential diagnosis of hypnic jerks

Sleep movement disorders Epilepsy Other

Restless leg syndrome Epileptic spasms Hyperekplexia

Periodic limb movement disorder Myoclonic epilepsy Psychogenic

Propriospinal myoclonus

Sleep-related leg cramps

Excessive fragmentary myoclonus

Benign myoclonus of infancy
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Benign Sleep Myoclonus of Infancy

Benign sleep myoclonus of infancy is a self-limited move-
ment disorder that occurs in neonates and infants (onset in
the first days to month of life) and is characterized by repeti-
tive rhythmic non-epileptic myoclonic jerks that occur in sleep
and involve the limbs, trunk, or whole body [2••, 35]. The
jerks are generally bilateral and massive, involving large mus-
cle groups [2••]. Generally, the movements resolve by
3 months of age; however, a third continue to have move-
ments past this age [2••, 35]. The myoclonus occurs during
NREM sleep, resolves in REM sleep, and stops when the child
is aroused [36]. The description of the event, age of the child,
and termination of the movement with awakening help to
differentiate it from hypnic jerks [3••].

Excessive Fragmentary Myoclonus

Fragmentary hypnic myoclonus constitutes a PSG finding,
which demonstrates sudden, asynchronous, and asymmetric
muscle activity (twitches/small movements) of the distal limbs
and face [2••, 37, 38]. The myoclonus is of small amplitude,
brief, and bilateral [2••]. When there is an excess of these
muscle twitches, the term excessive fragmentary hypnic my-
oclonus is used. The activity generally occurs throughout
NREM sleep, but also may occur in relaxed wakefulness,
unlike hypnic jerks, which do not persist throughout entire
NREM sleep or occur in wakefulness [37, 38]. The twitches
do not always have a visible movement, and the individual is
often unaware the movements are happening [2••, 38]. Larger
limb movements or movements across large joints, such as
those observed in hypnic jerks, are not typically seen [2••].
The condition may be secondary to a number of underlying
conditions such as obstructive sleep apnea, insomnia, narco-
lepsy, and neurodegenerative disorders [2••, 37, 38].

Epilepsy

The differential diagnosis for hypnic jerks not only includes
sleep-related movement disorders, but also myoclonic epilep-
sies and epileptic spasms [3••]. Hypnic jerks as previously
described may cluster both in normal subjects and in those
with underlying neurological conditions and mimic epileptic
spasms or myoclonic seizures [11, 15]. In contrast, epileptic
hypnagogic jerks have also been described to mimic physio-
logic hypnic jerks [26•]. A careful history, sleep interview, and
examination can usually help to differentiate epilepsy from
hypnic jerks [3••]. Moreover, seizures may occur during the
day, unlike hypnic jerks, which occur only at sleep-wake tran-
sitions and light NREM sleep. The EEG is abnormal (during
the ictus as well as the presence of interictal epileptiform dis-
charges) in the case of epileptic spasms or myoclonic seizures
and however is normal in individuals with hypnic jerks [12].T
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Hyperekplexia

Hyperekplexia also known as startle disease should be easily
distinguished from hypnic jerks based on clinical features and
examination. Hyperekplexia is characterized by an exaggerat-
ed motor startle and stiffness [39–41]. Affected individuals
suffer from three cardinal symptoms: whole body stiffness at
birth, excessive startle reflex, and generalized stiffness follow-
ing the startle [40]. The generalized stiffness normalizes in the
first years of life and adults generally walk with a stiff-legged
gait [40]. The excessive startle reflex persists throughout life
and occurs secondary to auditory or tactile stimuli [39, 40].
The stiffness following the startle often causes the individual
to fall forward [40]. Hyperekplexia occurs during wakeful-
ness, in contrast to hypnic jerks, which do not occur in wake-
fulness. The stiffness resolves in sleep [40]. Importantly,
hyperekplexia may be accompanied by hypnic jerks as well
[42]. The disorder is inherited in an autosomal dominant man-
ner and due mutations in genes involved in glycinergic neu-
rotransmission, such as GLRA1, GLRB, and SLC6A5
[39–41].

Psychogenic Myoclonus

Psychogenic or functional causes of myoclonus should be
considered in the differential diagnosis of hypnic jerks.
Individuals with psychogenic myoclonus most commonly re-
semble propriospinal myoclonus [43•]. Affected individuals
may demonstrate excessive startle to sensory stimuli like loud
noises [43•]. However, when the myoclonus is in response to
underlying sensory stimuli, there is often a variable and long
delay from the initial stimulus [44]. Generally, individuals
with psychogenic myoclonus have movements that are either
too complex or slow to resemble organic myoclonus [44, 45].
Moreover, the myoclonic movements may show features of
distractibility when concentrating on tasks [43•].

Management Strategies

In most cases of hypnic jerks, no specific treatment is needed;
however counseling, education, and reassurance regarding the
benign nature of the movements are necessary [3••, 4•, 5, 6, 8,
12]. Education to facilitate proper sleep hygiene and avoid-
ance of triggers such as caffeine, stimulants, fatigue, and emo-
tional stress is important [4•]. In individuals who suffer from
excessive hypnic jerks, which cause sleep disruption or sleep-
onset insomnia, pharmacotherapy may be advised. Some in-
dividuals may benefit from low-dose benzodiazepines such as
clonazepam or hypnotic medication when the jerks are refrac-
tory or result in sleep disturbance and insomnia [3••, 4•, 6, 12].

Conclusion

In summary, hypnic jerks represent a common physiologic
phenomenon that occurs during sleep-wake transitions in
healthy children and adults [1, 2••, 3••, 4•, 5–8, 12]. The most
recent edition of the International Classification of Sleep
Disorders (ICSD-3) has now recognized hypnic jerks as a
sleep-related movement disorder. The movements in most in-
dividuals have a benign course and reassurance and education
are generally all that is needed; in exceptional cases where
insomnia exists, benzodiazepines may be prescribed [3••, 4•,
5, 6, 8, 12]. Less commonly, excessive hypnic jerks may occur
with underlying neurological diagnoses as described [13••, 14,
15, 24, 25]. Evaluation should include a thorough history and
examination, and when uncertainty exists, about the diagno-
sis, a PSG and/or EEGmonitoring may be warranted [2••, 3••,
4•, 12]. Finally, the physiology and origin of hypnic jerks
remains unknown although there has been increasingly inter-
est in this phenomenon [28••, 29]. Future studies are needed to
further elucidate the physiology and origin of this fascinating
entity.
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