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Abstract: Among Egyptian college students in Cairo (n = 100), this study examined the 

relationship between sleep paralysis (SP) and anxiety symptoms, viz., posttraumatic stress 

disorder (PTSD), trait anxiety, and pathological worry. SP rates were high; 43% of participants 

reported at least one lifetime episode of SP, and 24% of those who reported at least one lifetime 

episode had experienced four or more episodes during the previous year. Fourteen percent of 

men had experienced SP as compared to 86% of women. As hypothesized, relative to non-SP 

experiencers, participants who had SP reported higher symptoms of PTSD, trait anxiety, and 

pathological worry. Also, as hypothesized, the experiencing of hypnogogic/hypnopompic 

hallucinations during SP, even after controlling for negative affect, was highly correlated with 

symptoms of PTSD and trait anxiety. The study also investigated possible mechanisms by 

examining the relationship of hallucinations to anxiety variables.  

Key words: sleep paralysis, PTSD, anxiety, worry, hypnopompic/hypnogogic hallucinations 
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Rapid eye movement (REM) sleep is characterized by vivid dreaming accompanied by 

paralysis of the skeletal muscles that prevents people from acting out their dreams (Kandel et al., 

2000).  Sleep paralysis (SP) consists of the intrusion of REM mentation into the time before 

falling asleep or upon awakening. [When SP occurs without the sleep disorder narcolepsy, it is 

referred to as “isolated” sleep paralysis (ISP).  In the current study, we did not rule out that SP 

occurred as a symptom of narcolepsy, and shall thus use the term SP rather than ISP (see also, 

Jalal and Hinton, 2013; Jalal et al., 2014a, b; Jalal et al., in press). We should note however that 

since narcolepsy is rare occurring in less than one percent of the general population, the vast 

majority of SP cases reported in this study are bound to represent ISP (Ohayon et al., 2002).] 

These hypnopompic (“upon awakening”) hallucinations can occur in all sensory modalities, and 

often involve seeing, hearing, and sensing the presence of menacing intruders in one’s bedroom 

(Cheyne et al., 1999).  People often experience great terror during SP (Hufford, 1982).  

SP is a psychobiological phenomenon caused by transient desynchrony in the architecture 

of REM sleep. The American Sleep Disorder Association describes SP as (1) a complaint of 

inability to move the trunk or limbs at sleep onset or upon awakening and (2) a presence of brief 

episodes of partial or complete skeletal muscle paralysis (International Classification of Sleep 

Disorders, Revised: 780.56-2, 1997).  

Different cultures explain the paralysis and hallucinations in different ways.  Supernatural 

accounts of the hallucinated intruder are common (Hinton, Hufford, et al., 2005; Hufford, 2005; 

Jalal and Ramachandran, 2014).   In Newfoundland, SP is referred to as “Old Hag” (Hufford, 

1982); in Japan, kanashibari (i.e., demons; Arikawa et al., 1999); in China, “ghost oppression” 

(Wing et al., 1994); among Cambodians, “the ghost pushes you down” (Hinton et al., 2005a); in 
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the United States,  sometimes space alien abduction (McNally and Clancy, 2005a).  Egyptians 

commonly attribute SP to attacks by the Jinn (Jalal et al., 2014a). 

 Several studies suggest that anxiety and past trauma increase risk for SP.  People 

reporting a history of physical or sexual abuse experience higher rates of SP relative to people 

without these histories (McNally and Clancy, 2005b; Spanos et al., 1995).  Patients with 

posttraumatic stress disorder (PTSD) have especially high rates of SP, perhaps arising from the 

disturbed sleep characteristic of PTSD among other mechanisms (Hinton et al., 2005b; Ohayon 

and Shapiro, 2000; Yeung et al., 2005).  People with panic disorder (PD; Bell et al., 1986; Bell et 

al., 1988; Friedman and Paradis, 2002; Paradis and Friedman, 2005; Yeung et al., 2005), 

generalized anxiety disorder (GAD), and social anxiety disorder (SAD; Otto et al., 2006; Simard 

and Nielsen, 2005) likewise have high rates of SP, as do people with elevated anxiety sensitivity, 

a marker of predisposition to anxiety (Ramsawh et al., 2008).    

SP worsens anxiety by the great fear caused by the events, often terror, owing to 

catastrophic cognitions about the event: fear that it is a supernatural attack or an indicator of 

severe illness. The increased fear makes SP more common, which in turn worsens anxiety, and 

creates a positive feedback cycle (Hinton et al., 2005a; Hinton et al., 2005b).  The trauma caused 

by SP (e.g., when SP is attributed to supernatural assault) may constitute a trauma-type event. 

Most SP sufferers describe SP as terrifying: 90% of a college student sample reported that their 

SP was associated with fear (Cheyne et al., 1999; see too Sharpless and Barber, 2011).  The 

terror of SP often fails to diminish even after multiple episodes (Jalal and Hinton, 2013).  

As indicated above, culture moderates the fear associated with SP because the 

interpretations of the meaning of the events may cause catastrophic cognitions and great fear. In 

some cultures, SP receives considerable elaboration, rendering the experience especially salient 
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(Hinton et al., 2005a; Spanos et al., 1995).  For example, in the general population of Egypt, SP 

is associated with extreme terror and fear of impending death in 50% of experiencers, whereas in 

Denmark the rate was only 17% (Jalal and Hinton, 2013).  Among Danes, 95% regard SP as an 

odd physiological event, whereas 71% of Egyptians regard it as a supernatural event, with 41% 

viewing it as a Jinn attack (Jalal et al. 2014). The Jinn are evil spirit-like creatures in Islamic 

tradition that may possess, terrorize and even kill their victims (see too, Amer and Jalal, 2012).  

The data reviewed above would suggest that SP and anxiety may be closely associated in 

multiple ways. To date no studies have investigated the direct relationship between SP and 

trauma and anxiety symptoms in a Middle Eastern, Islamic population found to be at high risk 

for the occurrence of SP and where high lifetime rates of SP have been found.  

In the current study, we examined the relation between SP and anxiety symptoms in a 

sample of Egyptian college students.  We specifically hypothesized that individuals who had 

undergone at least one lifetime episode of SP would have higher symptoms of PTSD, trait 

anxiety, and pathological worry relative to individuals who had never experienced SP.  We also 

hypothesized that hallucinations, particularly visual hallucinations, would produce greater fear 

during SP, so that experiencing hallucinations during SP would be associated with heightened 

PTSD and trait anxiety symptoms.  

 

METHODS 

Participants. Egyptian undergraduate students (n = 100) were recruited at the American 

University in Cairo, located in Cairo, Egypt. For demographic characteristics, see Table 1.   

Materials 
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Assessment of sleep paralysis.  The presence of SP, rates of SP, and hallucinations 

during SP were assessed using the Sleep Paralysis Questionnaire (SPQ; unpublished), which has 

previously been utilized in Nigerian, Chinese, American, Egyptian and Danish populations (Jalal 

et al., 2014a, b; Jalal and Hinton, 2013; Ohaeri et al., 2004; Yeung et al., 2005).  The SPQ 

designed by the second author of this paper is a questionnaire comprised of 13 open- and closed-

ended items and is rendered in simple English. The questionnaire includes questions on the 

frequency of SP (e.g., lifetime, past year and past month), usual duration of SP, and emotional 

reactions to the experience (including fear of the experience). The questionnaire also include 

items on the nature of the hallucinatory experiences during SP, causal explanations of SP, and 

measures taken to prevent further SP episodes (Jalal and Hinton, 2013).  

The first item of the SPQ is formulated as follows, “Upon going to sleep or awakening, 

have you ever had the experience of wishing to move or speak but being unable to do so?” If 

participants answered affirmatively to this question, they were asked to describe their episode, 

thereby enabling confirmation that the experience was, indeed, SP.   

The PTSD Checklist (PCL). The PCL assesses severity of PTSD symptoms (Weathers 

et al., 1993), with last month severity of each of 17 PTSD symptoms rated on a 5-point scale 

ranging from 1 (not at all) to 5 (extremely). The PCL has demonstrated excellent psychometric 

properties (Weathers et al., 1993). The Cronbach’s alpha coefficient for this study was .80.  

State-Trait Anxiety Inventory (STAI-T).   The STAI-T is a 20-item self-report 

instrument that assesses trait anxiety (Spielberger et al., 1983).  Participants rate each item on a 

4-point Likert scale ranging from 1 (not at all) to 4 (very much so). Responses to all items sum to 

produce a total STAI score. This measure has shown strong psychometric properties (Ramanaiah 

et al., 1983). The Cronbach’s alpha coefficient for this study was .88. 
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The Penn State Worry Questionnaire (PSWQ). The PSWQ consists of 16 items, each 

describing elements of excessive or uncontrollable worry (Meyer et al., 1990). Responses range 

from 1 (not at all typical of me) to 5 (very typical of me). This measure has strong psychometric 

properties (Brown et al., 1992). The Cronbach’s alpha coefficient in this study was .94. 

Positive and Negative Affect Schedule (PANAS). The 20-item Positive and Negative 

Affect Schedule (PANAS) comprises two mood scales, one measuring positive affect and the 

other measuring negative affect (Watson et al., 1988). The scale assesses current mood state. 

Each item is rated on a 5-point scale ranging from 1 (not at all or very slightly) to 5 (extremely). 

We used the Negative Affect Scale that consists of 10 items, to measure negative affect. This 

measure has sound psychometric properties (Watson et al., 1988). For the Negative Affect the 

Cronbach’s alpha coefficient in this study was .82. 

Procedure 

Participants gave informed consent after a full explanation of all procedures. This study 

was approved by the Institutional Review Board at the American University in Cairo.  

Participants were recruited from introductory psychology courses at the American University in 

Cairo. All measures were administered (either orally or in self-report format) in the English 

language.  Administration of the measures in English was deemed appropriate for a number of 

reasons: first, entrance to the American University in Cairo requires fluency in the English 

language; and second, as academic degrees offered at this university are fully accredited in the 

US, all academic instructions at this university are offered in English.  

 

RESULTS 

Rates and Characteristics of SP in the Sample of Investigation 
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Forty-three percent of participants reported at least one lifetime episode of SP, and 24% 

of those who reported at least one lifetime episode had experienced four or more episodes during 

the previous year.  Among those who had experienced SP, 37% reported hypnogogic or 

hypnopompic hallucinations (visual, auditory, and tactile) during SP. For a comparison of 

demographic characteristics of SP experiencers and non-SP experiencers see Table 1. 

SP and Self-Report Measures of PTSD Symptoms, Anxiety, and Worry 

(Two participants were removed from further analyses due to missing data on the self-

report measures.) 

SP and PTSD symptoms. As hypothesized, individuals who had experienced at least one 

lifetime episode of SP had significantly higher symptoms of PTSD compared to non-

experiencers, M = 46.9, SD = 11.6 vs. M = 41.7, SD = 10.2, t(97) = 2.4, p <  .05.  A follow-up 

partial biserial correlation analysis showed that having experienced SP was associated with 

symptoms of PTSD after controlling for negative affect (rb = .22, p < .05). 

SP and trait anxiety symptoms. Moreover, as anticipated, research participants who had 

experienced at least one lifetime episode of SP had significantly higher symptoms of trait anxiety 

compared to non-experiencers, M = 49.9, SD = 9.2 vs. M = 44.5, SD = 10.9, t(97) = 2.6, p < .01.  

A follow-up analysis showed that having experienced SP was associated with symptoms of trait 

anxiety after controlling for negative affect (rb = .26, p < .05). 

SP and worry. Finally, we found that individuals who had undergone at least one lifetime 

episode of SP had more severe worry compared to non-experiencers, M = 55.9, SD = 15.1 vs. M 

= 48.8, SD = 16.4, t(97) = 2.2, p < .05.  A follow-up analysis showed that having experienced SP 

was associated with the tendency to worry after controlling for negative affect (rb = .22, p < .05).  

Table 2 summarizes the main results.   
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SP Hallucinations as a Correlate of PTSD and Anxiety Symptoms 

Experiencing hypnogogic and hypnopompic hallucinations during SP was significantly 

associated with symptoms of PTSD (rb = .30, p < .05) and significantly associated with 

symptoms of trait anxiety (rb = .50, p < .01), after controlling for negative affect. (We control for 

negative affect to show that hypnogogic and hypnopompic hallucinations during SP are not 

driven by depression or other negative affects but by anxiety-related processes including PTSD 

and trait-anxiety.) Similarly, specifically having a visual hallucination during SP was 

significantly correlated with both PTSD (rb = .40, p < .04) and trait anxiety symptoms (rb= .30, p 

< .05), after controlling for negative affect.  

 

DISCUSSION 

Rates and characteristics of SP found in the present sample of college students are very 

similar to those found in the general population of Egypt (Jalal and Hinton, 2013). For example, 

43% of participants in this study reported at least one lifetime episode of SP as compared to 44% 

of Egyptians from the general population.  Twenty-four percent of participants in the present 

study had four or more episodes per year, which meets criteria of recurring isolated sleep 

paralysis (RISP) (Bell et al., 1988), with similarly high rates of RISP having been found in the 

general population of Egypt.  In terms of hypnagogic and hypnopompic hallucinations, 37% of 

SP experiencers reported such symptoms, a rate almost identical to that of the general 

population. Fourteen percent of participants in the current study reported visual hallucination 

during SP. By way of contrast, Hinton and colleagues (2005b) found that 90% of SP 

experiencers in a clinical sample of highly traumatized Cambodian refugees experienced visual 

hallucinations during SP. 
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The finding that participants who have experienced at least one lifetime episode of SP 

also report higher symptoms of PTSD and trait anxiety is consistent with previous literature. 

Indeed as noted, SP has been associated with trauma and anxiety. This association has 

predominantly been found in individuals who have undergone some type of trauma-like event 

(e.g., physical abuse or CSA; Spanos et al., 1995; McNally and Clancy, 2005b) or patients with a 

clinical diagnosis (e.g., PD; GAD; SAD) (e.g., Bell et al., 1986; Hinton et al., 2005b; Ohayon 

and Shapiro, 2000; Otto et al., 2006; Simard and Nielsen, 2005).  

Trauma and anxiety may predispose to having SP, and the causal arrow may point in the 

opposite direction; that is, it is possible that SP may constitute a traumatic experience and drive 

anxiety symptomatology. In this respect, McNally and colleagues (2004) report terrifying 

“abductions” by space aliens that actually occurred during SP; the researchers found that this 

particular “cultural interpretation” of SP triggers exaggerated fear in these “abductees” such that 

recollections of purported traumatic encounters with space aliens are accompanied by 

physiological reactions and emotional self-reports comparable to the responses of PTSD patients 

recollecting their traumatic events (on this view of SP as producing distress and conditioning that 

worsen PTSD, see too Hinton et al., 2005b). 

 As mentioned, a common interpretation of the phenomenon in Egypt is the “Jinn attack” 

(Jalal et al., 2014a). That is, 41% of Egyptians from the general population view it as a Jinn 

attack. On the other hand, according to previous research only 11% of Egyptians from the AUC 

admit to the Jinn attack explanation as the cause of their SP. It is not surprising that students at a 

secular and American style university in Egypt are less likely to subscribe to supernatural causes 

of their SP (i.e., the Jinn attack explanation) compared to the general population. However, the 

stigma involved in admitting to supernatural explanations of SP for such college students may 
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possibly constitute a response bias. Nonetheless these students are part of greater Egypt and the 

same socio-cultural framework, and thus one would anticipate these to be influenced by similar 

beliefs about the experience. For instance, in the general population of Egypt, SP is associated 

with great fear and the belief that SP may be potentially fatal. Such reported fear could be 

indicative of the traumatizing nature of SP in this population. High fear may possibly also 

exacerbate symptoms of anxiety and worry. Moreover, worry about the meaning of the SP 

attacks worsens “worry,” and worry worsens PTSD symptoms by leading to heightened threat-

mode and hypervigilance to threat, increased irritability, potentially panic-like autonomic arousal 

(“worry attacks”), and trauma recall (Hinton et al., 2011; Hinton et al., 2013). 

 Trauma and anxiety symptoms may further worsen due to features of SP. Research 

suggests that SP is prolonged among Egyptians for instance compared to Danish SP 

experiencers.  Such prolonged immobility may make the episode more terrifying (Jalal and 

Hinton, 2013). Moreover, the high rates of SP among Egyptians also mean more frequent 

exposure to a fearful and potentially traumatizing event.  It has been suggested that fearful SP 

episodes may function like “fear conditioning trials” (Hinton et al., 2005a).  While fear 

conditioning is greater in participants with prior trauma (Orr et al., 2000) such repeated exposure 

might still trigger conditionability in individuals with no trauma or sub-clinical PTSD levels. For 

example, research suggests sensitization with repeated trauma exposure (Johnsen et al., 2002).  

 We found that  both having experienced any type of hypnogogic or hypnopompic 

hallucinations during SP (i.e., visual, auditory, and tactile) and specifically visual hallucinations 

during SP, after controlling for negative affect, were positively correlated with symptoms of 

PTSD and trait anxiety. Unsurprisingly, experiencing such hallucinations during SP is associated 

with endorsing supernatural causal beliefs of SP in Egypt (Jalal and Hinton, 2013); the same 
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study also found that endorsing supernatural interpretations of SP was associated with fear of the 

experience.  

 Research on SP in Egypt (Jalal et al., 2014a; Jalal and Hinton, 2013) including the 

present study, bears some resemblance to Hinton et al.’s (2005b) findings among traumatized 

Cambodians; these patients whose cultural understanding of SP includes horrifying visitations 

from deceased relatives, have long and frequent episodes of SP that are almost always 

accompanied by vivid visual hallucinations.  

Limitations of this study include reliance on self-report measures alone, and the inability 

to establish temporal precedence in a cross-sectional design. In the present study, anxiety 

symptoms were overall high for all participants. This finding merits further investigation. One 

explanation for such high anxiety levels may be the fact that the sample was comprised of 

college students, and the data collected during the semester where students undergo midterms 

and finals. More crucially perhaps, the data was collected in the Egyptian post revolution 

context, characterized by much social tension and political turmoil. Moreover, in the future 

better-powered studies should examine differences in anxiety symptoms between those with 

frequent SP vs. those with infrequent SP vs. those with no SP. Finally, to gain better insight into 

the relationship between SP and trauma and anxiety in Egypt this study should be replicated in 

the general population.   

 

CONCLUSION 

The present study is the first to establish a direct link between SP and trauma and anxiety 

symptoms in a Middle Eastern, Islamic population found to be at high risk for the occurrence of 

SP and where high lifetime rates of SP have been found. In the future more highly powered 
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studies should investigate whether the effect of sleep paralysis on anxiety disorders is highly 

mediated by associated hallucinations. The present study suggests this may be so. 
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 Table 1 

Participants’ demographic characteristics 
       n % Male  Age  Education (in years) 
Sample type   M (SD) RNG M (SD) RNG 
              
SP 43 14.0 19.3 (1.1) 18-22 14.8 (1.5) 11-18 
       
No SP 57 32.0* 19.1 (1.4) 18-24 14.7 (1.5) 12-18 
        Note. SP = participants with at least one life time episode of SP; No SP = individuals who have 

not experienced SP; % Male = refers to the percentage of male participants; RNG = refers to 
range 
 
*< .05. **< .01. 
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Table 2 
Comparison of Self-Report Measures for Participants with SP and no SP 

  
SP 

 
No SP 

Self-Report Measures M (SD) M (SD) t p 

     PCL 46.9  (11.6) 41.7  (10.2) 2.4 .02 

     STAI-T 49.9 (9.2) 44.5 (10.9) 2.6 .01 

     PSWQ 55.9 (15.1) 48.8 (16.4) 2.2 .03 

SP = participants with at least one lifetime episode of SP; No SP = individuals who have not 
experienced SP; PCL = The PTSD Checklist; STAI-T = State-Trait Anxiety Inventory; PSWQ = 
The Penn State Worry Questionnaire. 
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