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SUMMARY Sleep paralysis (SP) episodes are often accompanied by vivid hallucinoid experiences

that have been found to fall into three major categories thought to be organized

according to intrinsic rapid eye movement (REM) processes. Prior research has,

however, combined data for individuals with varying degrees of experience with SP

episodes, rendering interpretations of the source of this structure ambiguous. The

present study of 5799 current SP experients compares the nature and structure of the

hallucinations of novice SP experients with those reporting varying numbers of

episodes. Both qualitative and quantitative differences were found in reported

hallucinations as a function of episode frequency, although the underlying three-factor

structure of the hallucinoid experiences was highly similar for all groups. Novice

experients� reports were, however, characterized by clearer differentiation of factors,

likely because of a tendency of experienced SP experients to conflate experiences across

episodes. Age and age of onset of SP episodes were associated with differences in the

variety and types of hallucinations but not their underlying structure. Earlier onset of

SP episodes was also associated with more frequent episodes. The results are consistent

with the hypothesis that the basic form and patterning of hallucinatory experiences is a

result of intrinsic processes, independent of prior experience, likely associated with

underlying REM neurophysiology.

k e yword s age of onset, episode frequency, hypnagogic hallucinations, sleep

paralysis

INTRODUCTION

Sleep paralysis (SP) is a temporary period of paralysis experi-

enced prior to falling asleep or waking associated with rapid eye

movement (REM) (Hishikawa and Shimizu, 1995). During SP

episodes, individuals have no control over gross bodily move-

ments, although they are able to open their eyes and report

events in their surroundings (Hishikawa and Kaneko, 1965).

Recent surveys estimate widely varying prevalence rates of 2.3–

40% (e.g. Cheyne et al., 1999a,b; Dahmen et al., 2002; Fukuda

et al., 1998; Ohayon et al., 1999; Wing et al., 1994). Such

variations likely reflect variations in sampling methods and

wording of survey questions (Cheyne et al., 1999a), as well as

cultural availability of concepts and terms (Fukuda, 1994) and

possibly racial, ethnic, or health status composition of samples

(e.g. Ohayon and Shapiro, 2000; Paradis and Friedman, 2005).

SP has been particularly associated with narcolepsy and part of

the �narcoleptic tetrad� (Yoss and Daly, 1957). In one of the few

studies to directly compare, within a single study, SP prevalence

in narcoleptic and non-narcoleptic samples, Sturzenegger and

Bassetti (2004) reported rates of 49% among narcoleptics,

18% among hypersomnolent patients, and only 5% among

well-screened healthy controls. In particular, the controls were

remarkably free from disrupted sleep–wake transitions. Thus, a

potentially important variable affecting the frequency SP

episodes might be the stability and hence frequency of state

transitions and dissociations. Few differences have been

observed between qualitative experiences accompanying SP,

however, and disrupted sleep–wake transitions, including

narcolepsy (Cheyne, in press).

Vivid and terrifying sensory, motor, and affective experi-

ences often accompany SP. These are experiences of
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multimodal and sometimes elaborate nightmare hallucina-

tions quite unlike the predominately visual hypnagogic

hallucinations commonly associated with drowsy presleep

mentation (Cheyne et al., 1999b; Harris, 2004) and, hence,

appear to be unique to SP episodes. Such emotionally vivid

and complex dream-like hallucinations are consistent with the

observation that SP episodes have been associated with sleep-

onset REM periods (e.g. Hishikawa and Shimizu, 1995) and

REM states are, in turn, associated with activation of cortical

and subcortical areas associated with sensory, motor, vestib-

ular, and affective experiences and their integration (Braun

et al., 1997; Hobson et al., 1998, 2000; Maquet et al., 1996;

Nofzinger et al., 1997). Previous research has provided

evidence that SP-related hallucinations fall into three major

categories: Intruder, Incubus, and Vestibular-Motor (V-M)

experiences (Cheyne, 2003; Cheyne et al., 1999b). Intruder

hallucinations typically include a vague sense of a threatening

presence accompanied by assorted noises, footsteps, gibbering

voices, humanoid apparitions, and sensations of being

touched or grabbed. Incubus experiences include breathing

difficulties, feelings of suffocation, bodily pressure, pain, and

morbid thoughts of impending death. Intruder and Incubus

factors are moderately correlated with one another and with

high levels of fear. The features of the two types of

experiences are interpretable as experiences of threat and

assault, respectively, by an external agent. V-M hallucinations

are very different from Intruder or Incubus experiences and

include sensations of linear and angular acceleration, des-

cribed as floating, flying and falling. Also common are out-of-

body experiences (OBEs), autoscopy (seeing oneself from an

external station-point), and fictive motor movements, ranging

from simple arm movements to sitting up to apparent

locomotion through the local environment. V-M hallucina-

tions have been found to be somewhat less strongly associ-

ated with Intruder and Incubus factors, compared with the

associations between the latter factors, as well as with fear.

Indeed V-M hallucinations tend to be positively correlated

with blissful feelings.

An underlying assumption is that this structure reflects

associations among hallucination types within individual

episodes based on the intrinsic REM-activation of evolved

neural mechanisms associated with threat, in the case of

Intruder and Incubus hallucinations, and bodily-self sensa-

tions, for V-M hallucinations (Cheyne, 2003; Cheyne and

Girard, 2004; Cheyne et al., 1999b). Individuals with prior

experience with SP will, however, likely have acquired more

information (or misinformation) about SP, which may

generate expectations potentially creating a social, as opposed

to a neurological, construction of the SP nightmare experi-

ence. On the contrary, in most industrialized societies, in

contrast to traditional cultures (Cheyne et al., 1999b), those

who have not personally experienced such hallucinations will

have little or no understanding, and hence, expectations,

about SP-related hallucinations. Thus, it remains to be seen

whether the earlier factor structure can be detected in those

with few or no prior SP episodes, and whether increasing

experience (i.e. number of episodes) changes the nature or

structure of the SP-related hallucinations or their relative

frequencies.

There were several related questions addressed in the present

study. One issue concerned the relation between SP episode

frequency and the structure of SP hallucinoid experiences. A

specific question concerned whether the structure of the

hallucinations among novice experients would resemble those

with greater experience with SP episodes. Additional issues

concern the relation between SP episode frequency and the

number and intensity of SP hallucinoid experiences, as well as

of their variety (i.e. number of different specific hallucinations

types). Further questions addressed the relation of SP episode

frequency to age of onset and current age.

METHOD

Materials

The Waterloo Unusual Sleep Experiences Scale includes

items assessing frequency and intensity of SP episodes and of

a variety of hallucinoid experiences. The 18 specific different

hallucination types assessed were: sensed presence, auditory,

visual, and tactile hallucinations, hallucinations that the

bedding is moving or being pulled, breathing constriction,

choking, pressure on the chest, or other body part, pain,

death thoughts, floating, flying, and falling sensations, OBEs,

and autoscopy, and illusions of motor movement. Intensity

or vividness of each hallucination type is rated on a 7-point

Likert scale, scaled from a vague impression to a vivid and

compelling experience. In addition, space is provided after

each item for a written description of the experience in the

respondents� own words. In addition to questions about the

SP experience itself, there are a variety of other questions

including one that asks participants to estimate the fre-

quency of their SP episodes using the following scale; once,

several episodes in life, several times a year, monthly,

weekly, and several times a week. Another question asked

about the most recent episode, whether it had occurred in

the last: few hours, 24 h, week, month, 6 months, year,

5 years or more. Additional questions asked about age, sex,

and estimated age of onset. The survey also assesses a

variety of psychological and demographic factors not con-

sidered in the present paper.

This study received ethics clearance from the Office of

Human Research at the University of Waterloo.

Subjects and procedures

A current HTML version of the scale is available on the World

Wide Web (http://watarts.uwaterloo.ca/�acheyne/spquest01.

html). The scale can be found by respondents through a variety

of search engines and sleep-related links. The data reported

here were collected between March 2001 and February

2004. During this period, 12 942 respondents submitted

completed surveys. The sample was mostly female (65%) and
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multi-national, with representation from over 20 countries

worldwide. Over two-thirds of the respondents are US citizens

(68%) and the remaining respondents are mainly citizens of

the UK (13%) and Canada (12%) with the remainder

distributed among 17 countries across Europe, South America,

Africa, and South-East Asia. Respondents were overwhelm-

ingly Caucasian (88%), with small percentages of people of

African (4.3%), Asian (4.0%), Middle Eastern (1.7%), and

Aboriginal (0.8%) backgrounds.

In order to minimize forgetting we included in the present

study only respondents who reported having an experience

within the previous week. Restricting the sample in this manner

yielded 5799 respondents (3780 females and 2019 males). These

respondents were further divided into the six experience groups

from novice to those experiencing SP several times per week

(see Table 1).

Statistical issues

To assess the questions regarding similarities and differences

in the structure of SP hallucinations across the six frequency

groups, confirmatory factor analyses were run on all six

groups simultaneously. Intensity measures of each of the

specific hallucination types were used as indicators for each of

the three major latent variables (factors) reported for previ-

ous research: Intruder, Incubus, and V-M hallucinations (see

leftmost column of Table 2). Covariances among the three

factors were estimated separately for each of the six frequency

groups. To test the hypothesis that the same three-factor

model fit each of the groups equally well, two separate

models were tested and compared. The first model allowed

the factor weightings to vary freely between groups, whereas

the second model constrained the weightings for each

indicator to be equal across groups. For example, the

unstandardized factor loadings of sensed presence on the

Intruder factor were constrained to be equal to one another

across all groups. The loadings for visual hallucinations were

similarly constrained and so on for each indicator. Given that

the models are nested, it was possible to test the relative fit of

Table 1 Mean and SD for age of onset and current age of females and

males for sex SP frequency groups

SP frequency

Age onset Age

nMean SD Mean SD

Females

Once 23.19 10.22 25.83 9.52 201

Several 18.46 8.74 30.57 10.40 544

Several/year 17.09 8.33 30.01 10.08 892

Monthly 15.85 7.81 26.71 8.71 942

Weekly 16.06 7.65 25.98 8.88 653

Several/week 16.21 8.80 27.53 10.34 548

Males

Once 22.12 9.47 24.17 9.03 89

Several 18.71 8.76 28.15 10.01 237

Several/year 16.75 7.91 30.01 10.12 452

Monthly 15.19 6.78 27.39 9.22 506

Weekly 15.33 6.91 26.15 8.45 419

Several/week 15.60 7.87 26.16 9.25 316

Table 2 Factor loadings for indicators of

each of three factors (Intruder, Incubus, and

Vestibular-Motor) for each of six SP

frequency groups

SP frequency

Once Several Several/year Monthly Weekly Several/week Mean SD

Intruder

Sensed presence 0.66 0.68 0.67 0.71 0.71 0.71 0.69 0.02

Visual 0.50 0.53 0.61 0.67 0.62 0.69 0.60 0.08

Auditory 0.22 0.40 0.43 0.50 0.59 0.54 0.45 0.13

Tactile 0.62 0.58 0.62 0.63 0.65 0.66 0.63 0.03

Covers 0.34 0.38 0.46 0.44 0.50 0.47 0.43 0.06

Mean 0.47 0.51 0.56 0.59 0.61 0.61 0.56 0.06

SD 0.19 0.13 0.11 0.12 0.08 0.10

Incubus

Pressure 0.53 0.61 0.60 0.64 0.63 0.59 0.60 0.04

Breathe 0.65 0.61 0.61 0.59 0.64 0.62 0.62 0.02

Smother 0.62 0.54 0.52 0.53 0.59 0.58 0.56 0.04

Pain 0.50 0.49 0.43 0.45 0.51 0.48 0.48 0.03

Death thoughts 0.34 0.44 0.40 0.37 0.46 0.42 0.41 0.04

Mean 0.53 0.54 0.51 0.52 0.57 0.54 0.53 0.02

SD 0.12 0.07 0.10 0.11 0.08 0.08

V-M

Floating 0.40 0.76 0.74 0.74 0.72 0.72 0.68 0.14

Flying 0.31 0.61 0.66 0.65 0.64 0.67 0.59 0.14

Falling 0.21 0.44 0.45 0.48 0.52 0.42 0.42 0.11

Movement 0.33 0.27 0.37 0.41 0.39 0.40 0.36 0.05

OBE 0.81 0.75 0.73 0.71 0.74 0.74 0.75 0.03

Autoscopy 0.64 0.51 0.52 0.54 0.55 0.58 0.56 0.05

Mean 0.45 0.56 0.58 0.59 0.59 0.59 0.56 0.06

SD 0.23 0.19 0.15 0.13 0.13 0.15
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the two models by subtracting the fit indices for the first

model from those of the second model comparing the two

models directly. If the fit of the constrained model is

substantially poorer this would indicate that the same three-

factor model does not fit all groups equally well. If the fit

indices of the two models are highly similar this would

indicate that a single model applies to all groups in general

(i.e. individuals with fewer SP episodes report the same

pattern of hallucinations, with the similar factor loadings, as

those with a greater number of episodes.).

Given the large sample sizes of the present study even quite

trivial effects will be highly �significant�. Hence, consideration

of effects was restricted to those larger than the lower limit of

Cohen’s (1988) small effect size (i.e. 1% of the variance).

Hence, the results are discussed in terms of small (g2 ¼ 0.01–

0.09, r ¼ 0.10–0.30), medium (g2 ¼ 0.10–0.25, r ¼ 0.31–0.50),

and large effects (g2 > 0.25, r > 0.50).

RESULTS

SP episode frequency and the structure of hallucinations

To determine whether a common model applied across groups,

two SEM confirmatory factor analyses were conducted.

The first (unconstrained) model, allowing for different

loadings across groups, yielded the following fit

indices v2(df ¼ 606) ¼ 2557.59, CFI ¼ 0.90, NFI ¼ 0.87,

PCFI ¼ 0.76, PNFI ¼ 0.74, RMSEA ¼ 0.024. The second

(constrained) model yielded a highly similar set of fit

indices, v2(df ¼ 671) ¼ 2963.45, CFI ¼ 0.89, NFI ¼ 0.86,

PCFI ¼ 0.89, PNFI ¼ 0.81, RMSEA ¼ 0.023. Subtracting

the chi-square for the first model from that for the second

model yielded a v2difference(65) ¼ 164.05, a small decrease of

only 6%. The CFI and NFI were almost identical for the two

models. Considering the parsimony indices, the PCFI and

PNFI were larger for the second model than the first,

indicating that second model provided a more parsimonious

explanation of the data across groups. The RMSEA differed

only by 0.001 for the two models. In summary, the second

model, which applied the same coefficients to all groups, would

seem to be the preferred model. Hence, the factor structure was

largely independent of episode frequency, although there was a

slight increase in the average factor loadings of Intruder and

V-M factors across the six frequency groups (see Table 2). All

factor loading sizes were moderate to large.

To test the hypothesis that the novice SP experients, who

were reporting on a single episode, would provide evidence for

a stronger dissociation between V-M and the other two

factors, the covariances among the three factors from the

analysis based on the second model were examined (Fig. 1).

Although all coefficients increased with increasing frequency of

SP episodes, this is especially marked for the association of

V-M with Intruder and Incubus factors. These coefficients for

the novice group, whowere reporting only a single episode, were

particularly small relative to the Intruder–Incubus correlations

(see Fig. 2). Parallel control analyses were conducted for onset

age and current age. Specifically both variables were trans-

formed into onset-age and current-age cohort groups by

decade (second, third, fourth and fifth or greater) and analyses

were carried out simultaneously for all SP frequency groups. In

both sets of analyses, there were no non-trivial differences

among groups in factor loadings or interfactor correlations.

Variables associated with SP frequency

To assess possible age of onset and current age differences

among the six SP frequency conditions an 2 (sex) by 6 (SP

frequency) anova was conducted with onset age and current

age as dependent variables. There were small effects for

episode frequency for both onset age, F(5, 5787) ¼ 44.35,

g2 ¼ 0.04, and current age, F(5, 5787) ¼ 30.58, g2 ¼ 0.03. For

both females and males, onset age decreased over the first few

frequency categories and then stabilized. For both females and

males, the novice group, who were reporting on their first SP

episodes, was approximately 3 years younger than the overall

mean of the sample. Those reporting only several episodes in a
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Figure 1. Between factor covariances for six SP episode frequency

groups.
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of three factors (Intruder, Incubus, Vestibular-Motor) for six SP

episode frequency groups.
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lifetime or in a year were, for both females and males, older

than those reporting more frequent episodes (Table 1).

SP episode frequency and number and intensity of hallucinations

reported

To determine effects of frequency of SP episodes on the variety

and types of hallucinations reported, the number of different

individual experiences reported for each type (Intruder,

Incubus, and V-M) was calculated. Thus, for each factor,

number of hallucination types was calculated by summing the

number of different specific types present (see Table 2 –

leftmost column for listings). A 2 (sex) · 3 (Hallucination

factor: Intruder, Incubus, V-M) · 6 (SP frequency) ancova was

conducted with specific SP experience type as a within factor

and number of SP hallucinations as dependent variable. Onset

age and current age were used as covariates. There was a small

main effect for SP frequency, F(5, 5785) ¼ 67.71, g2 ¼ 0.06.

Number of different hallucinations reported increased with SP

frequency (Fig. 1). There was also a small effect for the

interaction of SP episode frequency and Hallucination factors

F(5, 5785) ¼ 12.54, g2 ¼ 0.01. Among novice and occasional

SP experients, the number of Intruder hallucinations was

significantly greater than the number of Incubus and V-M

experiences. All SP hallucination types increased with fre-

quency of SP episodes, although number of V-M experiences

increased most markedly and are the most common types

reported in groups of chronic SP experients (Fig. 2). There was

a small effect of onset age, F(1, 5785) ¼ 318.22, g2 ¼ 0.05 and

for the interaction of onset age and SP experience type, F(2,

10486.06) ¼ 84.48, g2 ¼ 0.02. A separate multiple regression

analysis of onset age with Intruder, Incubus, and V-M

experiences indicated that number of Intruder hallucinations

increased with earlier onset age, b ¼ )0.12, as did V-M

hallucinations, b ¼ )0.18, relative to Incubus experiences,

b ¼ )0.04. These effects were unchanged when SP episode

frequency or current age were controlled.

A parallel ancova to that for number of SP episodes was

conducted for intensity as dependent variable and age of onset,

age, and SP number as covariates. There were no non-trivial

effects of intensity when controlling for frequency.

DISCUSSION

A major finding of the present study is that of the greater

independence of the V-M factor from the Intruder and

Incubus factors for the novice SP experients. This finding is

consistent with the hypothesis that, as episode frequency

increases, the degree of conflation across episodes increases,

although the strength of this effect appears to level off after

only a few episodes. This result was of interest both theoret-

ically and methodologically and is consistent with the hypo-

thesis that previous findings of somewhat stronger V-M

associations with Intruder and Incubus factors were an artifact

arising from conflation across episodes. There are, however,

alternative explanations for this effect. It could be argued, for

example, that increasing experience with SP might lead to

greater co-occurrence of experiences from different factors

even within episodes. In the present study, number of episodes

experienced and number of episodes potentially available for

conflation are confounded. Thus, there may be qualitative

differences in the populations from which the SP episode

frequency groups are drawn. Nonetheless, T. A. Girard and

J. A. Cheyne (unpublished data) report a similar reduction in

the cross-correlations between Intruder and Incubus factors

and the V-M factor even among experienced SP experients

when all respondents were reporting on recent individual

episodes. Thus, both novice and experienced SP experients,

when reporting on individual episodes, provide consistent

evidence for a clear distinction between Intruder and Incubus

factors, on the one hand, and the V-M factor, on the other,

consistent with theoretical arguments for distinctive underly-

ing neurological structures for the different types of experien-

ces identified by the factor structure (e.g. Cheyne, 2003).

A further major finding of the present study was that the

stability of the factor structure across the different SP episode

frequency groups. Indeed, most of the differences between

groups were small to trivial. The sensed presence had

particularly stable loadings across all frequency groups. This

is consistent with previous reports that sensed presence is a

core variable organizing the sensory experiences of Intruder

factor and reflecting the impact of a threat activated vigilance

center (Cheyne and Girard, 2004). Interestingly, the most

stable factor across the frequency groups was the incubus

experience, which consists of experiences most clearly con-

nected with the primary symptom of SP; namely, motor

paralysis.

The present results also might be taken to provide evidence

for a possible hierarchy in the generation of SP hallucinations.

Not surprisingly, the number of SP hallucinations reported

increased monotonically with increasing SP episode frequency.

The relative numbers of different types of experiences, how-

ever, also varied with SP episode frequency. Intruder halluci-

nations were more numerous among novice SP experients than

V-M hallucinations, with Incubus experiences being interme-

diate in number. In contrast, highly experienced SP experients

reported a greater number of V-M hallucinations compared

with Intruder and Incubus experiences, which were approxi-

mately equivalent. Across SP frequency groups, the number of

V-M hallucinations increased more than Intruder and Incubus

experiences. Perhaps, as individuals become more experienced

they begin to focus on less frightening V-M hallucinations.

Indeed, some experients report that they even begin to find

them to be interesting, even enlightening, spiritual and

psychological experiences.

As anticipated, the mean age of the novice group was less

than for any other group for both females and males.

Unanticipated was the finding that the intermediate groups

were somewhat older than the most chronic groups, also true

for both females and males. Indeed, the most chronic SP

experients were only slightly older than the novice experients

suggesting perhaps that many of the younger novice experients

Sleep paralysis frequency effects 323

� 2005 European Sleep Research Society, J. Sleep Res., 14, 319–324



will become chronic SP experients. This finding suggests that

early onset SP might be more severe than late onset SP.

In conclusion, although there were a number of differences

in SP hallucination types among groups differing in reported

frequency of SP episodes, the differences were generally small

and did not qualify the basic structure of SP hallucinations,

which appears to be well described by a three-factor solution.

The patterning of SP-related hallucinations was therefore

intrinsic to the individual SP episode. More direct evaluation

of underlying theory will require assessment of neurological

and physiological state during SP, including monitoring

brain activation as has been done for normal sleep and REM

states (Braun et al., 1997; Maquet et al., 1996; Nofzinger

et al., 1997). Large-scale investigations, such as the present

study, could provide access to individuals with sufficiently

frequent episodes to make such studies feasible. Moreover,

the present study provides evidence that such individuals

would not be atypical or unrepresentative of the SP

experience.
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