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Study objectives: Isolated sleep paralysis is a benign but frightening condition characterised by a tem-
porary inability to move at sleep onset or upon awakening. Despite the prevalence of this condition, little
is known concerning its clinical features, associated demographic characteristics, and prevention as well
as disruption strategies.

Methods: An online cross-sectional study was conducted. The sample comprised 3523 participants who
had reported at least one lifetime episode of ISP and 3288 participants without a lifetime episode.
Participants answered a survey including questions about sleep quality, sleep paralysis, and sleep pa-
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Parasomnia Results: A total of 6811 participants were investigated (mean age = 46.9, SD = 15.4, age range = 18—89,

66.1% female). Those who reported experiencing ISP at least once during their lives reported longer sleep
onset latencies, shorter sleep duration, and greater insomnia symptoms. Females (vs. male) and younger
(vs. older) participants were more likely to experience ISP. Significant fear during episodes was reported
by 76.0% of the participants. Most people (63.3%) who experienced ISP believed it to be caused by
‘something in the brain’. A minority endorsed supernatural causes (7.1%). Five prevention strategies (e.g.,
changing sleep position, adjusting sleep patterns) with at least 60.0% effectiveness, and five disruption
strategies (e.g., physical/bodily action, making noise) with varying degrees of effectiveness (ranging from
29.5 to 61.8) were identified through open-ended responses.
Conclusions: ISP is associated with shorter sleep duration, longer sleep onset latency, and greater
insomnia symptoms. The multiple prevention and disruption techniques identified in this study support
existing treatment approaches and may inform subsequent treatment development. Implications for
current diagnostic criteria are discussed.
© 2023 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Sleep paralysis (SP) is a parasomnia characterised by a tempo-
rary immobility that occurs during sleep onset or upon awakening
[1]. During these episodes, individuals remain aware of their sur-
roundings and can open their eyes, despite the momentary inability
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to speak or move their muscles. Extreme fear reactions and hyp-
nagogic and hypnopompic hallucinations (i.e., seeing, hearing, and
feeling things that are not there) sometimes accompany these ep-
isodes [2]. SP is a component of narcolepsy — a neurological dis-
order [3], but it can also occur independently of the condition [4].
SP occurring outside of narcolepsy is referred to as isolated sleep
paralysis (ISP) [5], and SP episodes involving clinically significant
levels of fear have been termed fearful ISP [6]. Individuals who
experience recurrent episodes of ISP and significant clinical distress
may meet criteria for the disorder of recurrent ISP [1]. More
stringent clinical criteria have also been developed for use in
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research (i.e., fearful recurrent isolated sleep paralysis) which include
frequency thresholds (i.e., at least two fearful ISP episodes in the
past six months) and the presence of either clinically-significant
distress and/or impairment [6,7].

While a benign phenomenon on its own [8], there is often a lot
of fear and anxiety surrounding SP [5]. For example, of 635 college
students who had experienced SP in Japan, 60% reported feelings of
anxiety and terror during an episode [9]. Subsequent research has
reported associations between anxiety, stress, and SP episodes
[10,11]. A systematic review including 36,533 participants found
that 7.6% of the general population experienced at least one episode
of SP [4]. However, prevalence rates vary by population [12], with
higher levels in rural (vs. urban) areas [13], in students (28%), and
clinical populations (32%) [4]. Racial disparities regarding SP fre-
quency have also been noted, with African American participants
reporting more recurrent SP than White participants [14]. To
further understand population disparities, more research is needed
to document prevalence rates by demographics as well as to extend
knowledge of other clinical features of SP including fear and clinical
distress.

SP can be associated with various negative factors, including
psychological stress [15], sleep deprivation, erratic sleep schedules
[10] and other sleep disturbances [16,17]. Sleep difficulties can
serve as predisposing factors that may make SP episodes more
likely to occur [18] or can be a consequence of the phenomenon in
other cases [19]. Replication of the associations between psycho-
logical difficulties, sleep disturbances and SP will strengthen
existing evidence, contributing to the development of sleep
science.

1.2. Perceptions of aetiologies

SP episodes appear to constitute a mixture of waking con-
sciousness and two aspects of rapid eye movement (REM) sleep
(i.e., muscle atonia and dream imagery) [1,20]. However, some
sufferers explain their symptoms as something supernatural or
extraordinary, whether it be a result of aliens, spirits, or ghost visits
[20,21]. In Egypt for example, SP is conceptualised as a “jinn attack”
— a supernatural creature that assaults, and in many cases murders
its victims [22]. Similarly, many people experiencing SP in China
believe it is ghost oppression [10]. It is unclear to what extent these
beliefs are held in those experiencing SP, and future research is
needed to assess this in order to understand the relationships be-
tween them.

1.3. Preventing/coping with SP

Given that so many sufferers find SP episodes upsetting and
frightening, it is surprising that there are very few well-established
treatment options [23]. One relatively small (N = 156) study cata-
logued methods used by those affected to both prevent and disrupt
ISP episodes and document their perceived effectiveness. Methods
of preventing SP include changing sleep positions and patterns as
well as the use of various relaxation techniques. Attempting to
move extremities and smaller body parts (e.g., fingers and toes) as
well as trying to “calm down” in the moment were reported to be
the most effective disruption techniques [7,24]. These methods
were combined with existing treatment methods for insomnia and
nightmare disorder to formulate a manualised, short-term treat-
ment termed cognitive-behavioural therapy for ISP (CBT-ISP) [25].
However, given the paucity of evidence, further research on this
topic is clearly of value.

Research has come a long way in terms of pinpointing factors
associated with SP [15], however, less is available in the literature
about ISP, and basic questions remain. To extend the literature to
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date, the specific aims of this paper were to understand more about
ISP in terms of:

1. Clinical features: we examined prevalence rate by de-
mographics, assessed fear and clinical distress/impairment
associated with ISP, and attempted to replicate associations
between psychological difficulties, sleep disturbances and ISP.

. Perception of aetiology: We examined self-reported perceptions
about the aetiology of ISP.

. Prevention/coping strategies: We attempted to replicate self-
reported prevention and coping strategies and the perceived
effectiveness (according to the person experiencing ISP) of these
different approaches.

2. Methods

2.1. Procedure

The current study was initiated by the BBC Science Focus
Magazine. Ethical approval for this research was given by Gold-
smiths, University of London. Those who provided informed con-
sent and were at least 18 years old were eligible for participation.
Participants were made aware that their anonymised data could be
widely available once published and that withdrawal of responses
would not be possible once they had completed the survey.
Informed consent was obtained online if the participants agreed to
all of the points stated by checking boxes associated with each. All
identifying information was stored in a password-protected file
which is only available to authorised parties. No identifying infor-
mation was stored with the password-encrypted response data file.
UK nationals could enter a prize draw to receive gift cards. The
survey took approximately 15—20 min to complete. Pre-
registration for this study was submitted (osf.io/6qv78/).

2.2. Participants

Those who clicked on the survey link but supplied no other data
were assigned a participant ID number and identified by the survey
platform as an incomplete case. No data was collected from these
participants. Out of the 6881 participants who completed the
screening question for SP, 3593 (52.2%) reported experiencing SP at
least once during their lifetime. As our primary interest is in ISP, we
excluded data from participants with diseases and disorders with
potentially overlapping symptoms (e.g., narcolepsy, schizophrenia,
cataplexy). The final number of those reporting at least one ISP
episode was 3523 (51.7%) (see Fig. 1 for detailed description of
participant flow and exclusions).

2.3. Questionnaire items

2.3.1. Sleep variables

Sleep efficiency, the ratio between sleep duration and the total
time dedicated to sleep in bed expressed as a percentage, was
measured using three items from the well-validated and reliable
Pittsburgh Sleep Quality Index (PSQI) [26]. Severity of insomnia
symptoms was measured using items from the Insomnia Severity
Index (ISI) [27] which has shown good reliability and validity [28].
In our survey, our first item (“Please rate your overall difficulties
sleeping (i.e., falling asleep, staying asleep or waking up too early) in
the past two weeks”) summarised three items regarding sleep dif-
ficulties from the ISI. In addition, two other items (i.e., interference
and sleep satisfaction) from the ISI were used. Responses for each
item used different wordings but all ranged from 1 (indicative of no
problem) to 5 (indicative of a very severe problem). Together, all
three items showed a Cronbach's alpha of .89. The overall range of
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3288 = denied SP

Fig. 1. Participant flow and exclusions
Note. SP = sleep paralysis; ISP = isolated sleep paralysis.

scores for the current study was 3—15, higher scores reflecting
greater insomnia symptoms.

2.3.2. ISP and ISP-related questions

ISP was assessed using 11 items adapted the Fearful Isolated Sleep
Paralysis Interview (FISPI) [6], which assesses ISP symptoms based
on the International Classification of Sleep Disorders — Third Edition
criteria (AASM, 2014) [1]. An example of an item is “Have you ever
had periods of time when you were going to sleep or waking up and
found yourself unable to move (like you were paralysed)?“. The
response options ranged from “Never” to “Several times a week”.

Participants who reported experiencing ISP also reported their
fear levels during episodes as well as their levels of distress, and
interference in daily life as a result of ISP episodes via questions
such as “How afraid are you during a typical episode of this paraly-
sis?“. Scores ranged from “No fear” (i.e., 0) to “Very severe fear” (i.e.,
4). They were also asked fixed choice questions about their
perceived aetiologies of ISP (e.g., ‘What do you think causes you to
feel paralysed?') with possible answers: medication side effects,
something in the brain, stress, electronic equipment, something
supernatural, other, and don't know.

2.4. Qualitative data

Participants were also asked open-ended questions about the
perceived aetiologies of their ISP and could list up to four preven-
tion as well as disruption strategies, and their perceived effective-
ness (0—100%). Responses were coded using conventional content
analyses without imposing preconceived categories as well as a
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Narcolepsy; Schizophrenia; Arachnoid
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attacks; Epilepsy; Klein-Levin syndrome;
Shortened REM latency; Cataplexy;
Neuromyelitis optica; Lupus; Bell’s Palsy;
Oligodendroglioma; Paraganglioma base of
skull; Seizures; Psychosis

Note: some were excluded for more than
one reason.

!
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priori consensus procedures (see Sharpless, Denis et al., 2020). This
process was repeated to explore sub-themes. Coding was con-
ducted by six students under the supervision of a psychology
researcher (RP) with experience in qualitative procedures. Inter-
rater agreement was good (Kappa = .81). To maintain the inde-
pendence of responses (i.e., preventing the possibility that multiple
responses given by the same respondent were analysed as
belonging to a single strategy which may skew results), qualitative
data were analysed separately for each response given. Responses
that were coded as reflecting multiple strategies were removed to
enhance the validity of the analysis.

2.5. Statistical analysis

All analyses were performed using IBM SPSS Statistics (Version
27). When making scales, we did not use data replacement strategies
given the large sample size. This means that where data were system
missing for an item within a scale, the participant did not have a scale
score. Elsewhere, all data were used unless otherwise stated. Given
the large sample size, the variables were considered to be distributed
approximately normally if skewness and kurtosis were between —2
and +2 SD, as recommended by George [29]. Consequently, para-
metric analyses, including independent t-test and Chi-square tests
were conducted. Non-parametric analyses were used when para-
metric assumptions were violated. Sensitivity analyses removing
outliers were conducted and the results remained within negligible
variation (less than 1%). Therefore, we present results from the full
dataset.
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3. Results
3.1. Descriptive statistics

Participants (N = 6811) resided in the UK (81.4%), the US (6.4%),
and different countries in Europe (6.1%). They identified as White
(92.1%), followed by mixed ethnic groups (2.6%), and Asian (2.0%).
Ethnicity was further dichotomised into those who identified as
White (93.6%) and non-White (6.4%) for analytic purposes. The
mean age for the entire sample was 46.9 years (SD = 15.4;
range = 18—89). Females made up 66.1% of the entire sample. Of the
3523 participants who had reported at least one ISP episode, most
of them where White (91.3%), mixed ethnic groups (4.2%), and
Asian (2.9%), dichotomised into White (90.3%) and non-White
(9.7%). The mean age was 42.4 years (SD = 14.6; range = 18—86),
and 68.5% were female.

3.2. Demographic differences

Non-white participants were more likely to report ISP than
White participants (78.2% vs 49.7%: (1, N = 6698) = 130.0,
p <.001, Cramer's V = 0.14). Females were more likely to report ISP
than males (53.0% vs 48.6%; x*(1, N = 6746) = 11.8, p = 001,
Cramer's V = 0.04). Participants reporting ISP were younger
(M = 42.4 years, SD = 14.6) than those who did not (M = 51.7 years,
SD = 14.7), t(6809) = 26.1, p < .001, Cohen's d = 0.63).

3.3. ISP frequency, fear, distress, and impairment

ISP distribution is shown in Fig. 2. Out of 3496 participants who
reported their fear levels during ISP episodes, 76.0% (N = 2657/
3496) experienced clinically significant (i.e., moderate or above)
levels of fear, indicating at least one fearful ISP episode. Of the ISP
sample who reported their fear levels, 27.6% (N = 966/3496) also
met criteria for recurrent fearful ISP (RFISP) based on a combination
of the frequency of episodes as well as the presence of clinically
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£
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Distress in Response to ISP

Fig. 2. Distributions of ISP Frequency, Distress, Fear, and Interference
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significant distress as a result of episodes and/or impairment. Of
note, clinically significant levels of interference were reported in
47.0% of individuals with RFISP (N = 454/966), but only 1.9% met
RFISP criteria based on interference alone (N = 18/966; i.e., without
the presence of significant distress; see Sharpless & Doghramiji,
2015, Chapter 11 for diagnostic criteria). Correlation analyses
indicated that an increased frequency of episodes was associated
with higher distress (Spearman Rank-Order Correlation; (rs
(3474) = 0.30, p < .001), greater fear (rs(3496) = 0.14, p < .001) and
interference with life (rs (3464) = 0.40, p <. 001).

3.4. Sleep and ISP

Participants who reported ISP reported longer sleep onset la-
tencies (M = 31.2 min, SD = 32.7) over the past month than those
who did not (M = 25.6 min, SD = 31.6) (U = 3340174.0, p < .001,
effect size r = 0.13). Similarly, those reporting ISP had shorter sleep
durations (M = 6 h and 48 min, SD = 1 h and 10 min) than those
who did not (M = 6 h and 53 min, SD = 1 h and 9 min)
(£(5937,233) = 2.8, p =.005, Cohen's d = 0.07). Insomnia symptoms
as measured by the ISI were greater in ISP participants (M = 8.6,
SD = 3.0) than non-ISP participants (M = 7.6, SD 3.0)
(((6769) = —13.2, p < .001, Cohen's d = —0.32). There were no
statistically significant differences in sleep efficiency between those
with ISP (M = 84.4, SD = 13.0) and those without (M = 84.3,
SD =12.7; p = .732).

3.5. Self-reported aetiologies

Of those reporting ISP, 98.6% (N = 3474) provided possible
causes for the condition. The most common answers about aeti-
ology were: “something in the brain” (N = 2198; 63.3%), “stress”
(N = 1373; 39.5%), “medication side effects” (N = 262; 7.5%),
“something supernatural” (N = 245; 7.1%), and “electronic equip-
ment” (N = 36; 1.0%).

w
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Interference in Response to ISP

Note. ISP = isolated sleep paralysis. N = number of participants in each group. Only individuals reporting ISP are included in the figures. Interference in response to ISP refers to

daytime interference because of ISP.

108



B. Rauf, B.A. Sharpless, D. Denis et al.
3.6. Prevention strategies

The five most common ISP prevention strategies reported by
participants and their perceived effectiveness are displayed in
Table 1. Overall, the five prevention strategies had mean perceived
effectiveness ratings of above 60.0%. An attempted internal repli-
cation of these findings can be found in Supplementary Tables S1
and S2. Through replication, the same strategies were identified
in the second (all five strategies) and third (four strategies) re-
sponses, and perceived effectiveness for all techniques also had
mean ratings of at least 60.0%. The most common strategies using
the second and third responses were among those identified using
the first response. Their perceived effectiveness also had overall
mean ratings of at least 60.0% apart from two strategies (adjusting
sleep environment and using/refraining from substances) in the
3rd response. There was a significant association between ISP fre-
quency and the utilisation of prevention techniques, (x*(5,
N = 3500) = 378.3, p < .001, Cramer's V = 0.33), indicating that
people reporting more episodes were more likely to take steps to
prevent their episodes (see Supplementary Table S3 for detailed
results).

3.7. Disruption strategies

The five most common ISP disruption strategies and their
perceived effectiveness are listed in Table 2. Most participants used
techniques that involved physical/bodily action, noises, and arousal
of the brain (i.e., physical action e.g., get out of bed, wake up, move
body). The overall mean effectiveness ratings varied, with only two

Table 1
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strategies (contextualisation and breathing) being rated as over
50.0% effective. The remaining disruption strategies had mean
effectiveness ratings between 29.5 and 43.1%. Replication revealed
that the second and third responses included approximately the
same strategies identified using the first response, although
perceived effectiveness was lower for all strategies. There was a
significant association between ISP frequency and the utilisation of
disruption techniques, (x*(5, N = 3472) = 428.9, p < .001, Cramer's
V = 0.35). In general, results indicated that people reporting more
episodes were more likely to take steps to disrupt their episodes
(see Supplementary Table S4).

4. Discussion

The present study aimed to further our understanding of ISP, its
perceived aetiologies, clinical features, demographic characteris-
tics, and common prevention/disruption techniques. Overall, we
found that sleep disturbances, fear, distress, and daily life inter-
ference were highly prevalent in our sample of people reporting ISP.
Moreover, common ISP prevention and disruption techniques were
raised by the experiencers. Findings obtained here have potential
diagnostic implications.

Participants who reported at least one episode of ISP reported
poorer sleep quality as compared to those who did not. Further,
those reporting ISP had a longer sleep onset latency, shorter sleep
duration and greater insomnia symptoms compared to those not
reporting ISP. Importantly, the effect size for insomnia symptoms
was 0.3, suggesting a particularly meaningful relationship between
ISP and insomnia symptoms which may have clinical significance.

Most common ISP prevention strategies, their perceived effectiveness, and category sub-themes.

Strategy used Examples n (%)* Perceived effectiveness® M
(SD)
1st response n = 839
Sleep position 254 74.60 (27.84)
(30.3)°
Avoid sleeping on back “Never sleep on my back” 117 (47.4) 78.28 (25.18)
Sleep on (unspecified) side “Sleep on side” 66 (26.7) 70.06 (30.08)
Change position (exc. elevated “Change sleep position” 13(5.3) 50.77 (34.33)
position)
Sleep patterns/tiredness 151 77.09 (24.46)
(18.0)¢
Sleep regularly “Regular sleep pattern” 43 (28.9) 79.95(21.50)
Avoid naps “Don't take naps” 40 (26.8) 87.98 (18.37)
Avoid being overtired/sleep deprived “Avoid sleep deprivation” 19(12.8) 74.95 (24.66)
Adjust environment 77 (9.2)° 61.70 (34.93)
Increase light/illumination “Light on” 29(38.2) 59.90 (36.23)
Sleep location “Not sleep in an enclosed space” 9(11.8) 76.11(24.47)
Decrease temperature “Remove duvet to cool down” 8(10.5) 74.25(23.52)
Substances 54 (6.4)° 79.33(25.38)
Increased alcohol “Drink alcohol, often to excess” 7 (13.2)  85.00(25.33)
Decreased alcohol “Limit alcohol consumption when going out” 7 (13.2) 80.00(17.32)
Increased non-sleep medication “Anti-anxiety medication” 7 (13.2)  92.00(10.63)
Resisting falling asleep/wakeup 44 (5.2) 69.88 (34.84)
Wake up (unspecified) “I try to wake up” 24 (54.5) 66.65(38.93)
Avoid going back to sleep “Try not to fall asleep again after the episode” 9(20.5) 66.11(31.00)
Get up “Get up if I'm unable to sleep and do something else rather than lying there for 7 (15.9) 89.29 (10.96)

hours”

Note. ISP = Isolated Sleep Paralysis; M = Mean; SD = Standard deviation. This table presents the most common prevention strategies in the first response in which n > 5 (to
avoid emphasising multiple categories endorsed by very few). Primary analysis outcomes are presented by order of frequency of response in bold followed by the three most
common secondary analysis outcomes where applicable (n > 5). For example, in the 1st response, the prevention technique “sleep position” was identified in the primary
analysis and its subthemes (e.g., avoid sleep on back) were identified in the secondary analysis. Perceived effectiveness ranges from 0 to 100, with higher ratings indicating

higher perceived effectiveness of technique.
a

Assessed as perceived % of time the technique works.

b
c
d
e

109

Refers to % out of subsample per response (in rows in bold) or to % out of subsample per sub-theme.

In the secondary analysis, seven cases that were coded as reflecting multiple prevention strategies were removed.
In the secondary analysis, two cases that were coded as reflecting multiple prevention strategies were removed.
In the secondary analysis, one case that was coded as reflecting multiple prevention strategies was removed.
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Table 2
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Most common ISP disruption strategies, their perceived effectiveness, and category sub-themes.

Strategy used Examples n (%)? Perceived effectiveness® M (SD)
1st response n = 1694

Physical/bodily action 744 (43.9)° 43.10 (39.96)
Move (unspecified) “Desperately try to move” 337 (48.4) 30.33(38.04)
Move/wiggle fingers/hands “Focus and try to move right index finger” 73 (10.5) 55.07 (35.94)
Move/wiggle toes/feet “Try to move toes*“ 69 (9.9) 64.39 (33.60)

Make noise 246 (14.5)° 29.53 (39.28)
Scream “Force myself to scream” 148 (62.7) 27.40(37.87)
Call out/cry out (inc. for help) “Cry out” 45 (19.1) 19.82 (34.29)
Speak “Try to speak or ask for help” 25 (10.6) 32.64 (45.50)

Wake up/rouse the brain 192 (11.3)° 42.66 (37.69)
Force oneself awake/tell self to wake up/arouse mind “Convince myself to wake up” 176 (92.6) 39.86 (36.74)
Stay awake “I don't go back to sleep” 7(3.7) 82.86 (31.47)

Contextualisation
Rationalisation 133 (7.9)° 53.37 (35.44)
Focus on object/body “Explain to myself that I'm sleeping” 120 (90.9) 52.15(35.13)
parts etc “Focus on something in the room to bring myself back” 5 (3.8) 70.00 (44.72)

Breathing 72 (4.3)% 61.82 (38.61)
Breathing exercises “I focus on my breathing” 38 (55.1) 57.66 (37.32)
Breathe deeply/heavily/slowly “Deep breathing exercises” 15 (21.7) 60.33 (35.98)
Breathe rapidly “Breathe quicker” 5(7.2) 96.0 (8.94)

Note. ISP = Isolated Sleep Paralysis; M = Mean; SD = Standard deviation. This table presents the five most common disruption strategies in the first response in whichn > 5 (to
avoid emphasising multiple categories endorsed by very few). Primary analysis outcomes are presented by order of frequency of response in bold followed by the three most
common secondary analysis outcomes where applicable (n > 5). For example, in the 1st response the disruption technique “make noise” was identified in the primary analysis
and its subthemes (e.g., scream) were identified in the secondary analysis. Perceived effectiveness ranges from 0 to 100, with higher ratings indicating higher perceived

effectiveness of technique.
a

b Assessed as perceived % of time the technique works.
c
d
e
f

Refers to % out of subsample per response (in rows in bold) or to valid % out of subsample per sub-theme.

In the secondary analysis, 47 cases that were coded as reflecting multiple prevention strategies were removed.
In the secondary analysis, 10 cases that were coded as reflecting multiple prevention strategies were removed.
In the secondary analysis, 2 cases that were coded as reflecting multiple prevention strategies were removed.
In the secondary analysis, 1 case that was coded as reflecting multiple prevention strategies were removed.

2 In the secondary analysis, 3 cases that were coded as reflecting multiple prevention strategies were removed.

The current findings corroborate evidence concerning the associ-
ations between ISP and various sleep disturbances [10,16]. In line
with previous research [14], non-White participants were more
likely to experience ISP than White participants. Women were
more likely to experience ISP than men, and ISP tended to be more
frequent in younger people compared to older. The effect size for
the latter association was medium, suggesting a meaningful rela-
tionship that should be further investigated.

ISP was associated with distress. The majority of participants
(76.0%) reported clinically significant (i.e., moderate or above) fear
levels during their ISP episodes (i.e., they experienced fearful ISP
episodes), and many participants (27.6%) suffered from recurrent
fearful ISP. Regarding the causes, most people believed that ISP was
the result of something in the brain and/or stress. A smaller per-
centage believed it to have supernatural origins. These self-
reported aetiologies support previous research in which partici-
pants residing in Denmark were more likely to ascribe causes such
as brain malfunctioning and reduced blood flow in the brain to
their SP episodes rather than supernatural creatures [22]. Our
findings provide quantitative evidence to categories previously
identified.

4.1. Prevention and disruption strategies

Five strategies used to prevent and disrupt ISP episodes were
identified using participants’ open-ended responses. The three
most common prevention strategies were changing sleep position,
adjusting sleep patterns, and adjusting sleep environment. These
findings are consistent with previous research that found changes
to sleep patterns to be the most successful prevention technique
[7]. In the current study, the prevention strategies were reported to
be moderately effective, with all five having over 60.0% of perceived
effectiveness. This supports their use in existing treatments for
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problematic cases of ISP (e.g., CBT-ISP) [25]. These techniques can
also be more informally shared with ISP experiencers in addition to
the use of psychoeducation about the broader nature of ISP. As
noted in several sources, individuals may feel shame or experience
distress given the unusual nature of ISP symptoms, especially hal-
lucinations [2]. Results of the present study also indicate that a
small percentage possess thoughts of a supernatural origin of ISP.
Increased familiarity with both ISP and tendencies to endorse
anomalistic aetiologies may serve to both reassure patients and
provide scientific explanations for sleep paralysis. Our results are
particularly noteworthy given the absence of clinically supported
effective techniques for those suffering from ISP. These prevention
strategies may also be useful for further developing fruitful and
tailored interventions.

The five disruption strategies identified had overall less
perceived effectiveness, with only two strategies (contextualisation
and breathing) yielding an overall perceived effectiveness of at
least 50.0% in the first response. Contextualisation (i.e., being
conscious of the paralysis, positive thoughts etc) and breathing
were reported to be the most effective strategies across all three
responses. These findings can help enhance treatments for ISP
patients as health-care providers can not only offer sympathy and
understanding, but if these results are replicated, they may
constitute actionable practices targeted at directly managing the
condition as it is happening. Being able to disrupt an episode can
offer significant relief to the experiencer as they may feel increased
control over the episode [30]. This, in turn, can lead to a reduction
in fear and anxiety that often co-exist with SP, especially when
struggling to end it at one's will [10,25].

Results also indicate that a subset of individuals with recurrent
episodes of ISP experience clinically significant life interference in
the absence of clinically significant distress. Should these findings
be replicated, this may point towards a need to reconsider current
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criteria for recurrent ISP which, at present, only requires distress
and/or anxiety associated with ISP episodes [1].

4.2. Limitations and future directions

This online study had a self-selected sample and findings may or
may not generalize to the wider population. Relatedly, as the
sample consisted of primarily White participants, replication with
non-White samples is needed.

5. Conclusion

This study showed that various aspects of sleep (i.e., longer sleep
onset latencies, shorter sleep duration, and greater insomnia
symptoms) were more common in those reporting ISP (vs. non-ISP
reporters). ISP episodes can cause high levels of fear and distress as
they are happening. However, only a minority of participants re-
ported significant distress or impairment as a result of episodes.
People experience the latter without the former, which may imply a
need to revise current diagnostic criteria. In terms of aetiology,
most of the participants believed the episodes to be caused by
something in the brain, and several SP-related prevention and
disruption strategies were identified. These findings may
contribute to successful intervention development aimed to
decrease anxiety, distress as well as improve overall sleep quality in
those who experience ISP.
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