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ABSTRACT

وعي  مدى  ودراسة  النوم  بشلل  املصابني  نسبة  وتقيم  حساب  األهداف: 
مدينة  في  ومخاطرها  املجتمعية  بالثقافة  وعالقتها  الظاهرة  بهذه  املجتمع 

األحساء باململكة العربية السعودية.

املصابني  مسح  على  القائمة  املستعرضة  الدراسة  هذه  أجرينا  لقد  املنهجية: 
عمر  يكون  أن  الدراسة  تشترط  2021/2020م،  عام  في  النوم  بظاهرة شلل 

املشترك فوق 18 وأن يكون من سكان مدينة األحساء.

النتائج: من بني 524 مشارك تتراوح أعمارهم بني 18 إلى 60 عام ،85.7% 
أعمارهم  كانت  منهم   65.8% بينما  وأعلى،   55 أعمارهم  كانت  منهم 
حتت 35 عام. أغلب الذين إستجابوا للدراسة كانوا من جنس النساء بنسبة 
379 )%72.3(. ونسبة )%83.6( من الذين استجابوا للدراسة كانوا من 
خريجني اجلامعات، بينما احتل الطالب نسبة )%51.7(. أفصح %40.8 من 
الذين اشتركوا في االستبانة عن وجود اعتالالت نفسية من قلق )25.2%(، 
التاريخ العائلي لشلل النوم عند املشتركني كان ملحوظًا  إكتئاب )5.7%(. 
بنسبة )%70.4(. شكل الوعي عند املجتمع بظاهره شلل النوم نسبة عالية 

حيث وصلت لنسبة 97.5%.

العربية  باململكة  األحساء  مدينة  في  شائعة  حالة  النوم  شلل  اخلالصة: 
السعودية. نسبة كبيرة من املجتمع كان على وعي بشلل النوم، ولكن يخلط 
الكثير من املجتمع معتقدات خاطئة بها. لذلك، فإن زيادة الوعي لشلل النوم 
أمر بالغ األهمية. نوصي بتطبيق الدراسة في مدن أخرى داخل اململكة العربية 

السعودية لتحديد عوامل اخلطر والتصورات املشتركة بني املجتمع.

Objectives: To assess prevalence and perception of 
sleep paralysis and its relationship with socioeconomic 
determinants, and risk factors in a cross-sectional 
sample of Saudi general population from Al-Ahsa city.

Methods: A cross-sectional sampling survey was 
conducted during 2020 to 2021. The targets were aged 
above 18 and belonged to Al-Ahsa. Patients were sent 
self-reported anonymous questionnaires to complete. 

Results: A total of 524 participants, whose ages ranged 
from 18 to 60 years, were analyzed. Among 85.7% 
of participants aged 55 years and over, compared 
to 65.8% of those who were aged under 35, 379 
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(72.3%) respondents were females. Moreover, 438 
(83.6%) participants were university graduates, 271 
(51.7%) were students and 40.8% had psychological 
disorders including anxiety (25.2%) and depression 
(5.7%). Family history of sleep paralysis was reported 
by 369 (70.4%) participants. A total of 97.5% study 
participants were aware of sleep paralysis.

Conclusion: Sleep paralysis is a common occurrence 
in people residing in Al-Ahsa, Saudi Arabia. A 
considerable number of the society held wrong beliefs 
regarding sleep paralysis. Therefore, raising public of 
identity of sleep paralysis is crucial. We recommend 
applying the study in other cities within Saudi Arabia 
to identify common risk factors and perceptions 
among the society.
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Sleep paralysis (SP) is a common conflict phenomenon 
currently under research with unknown causes. 

Sleep paralysis is characterized as a transient period 
during which voluntary muscle movement is inhibited, 
yet respiratory and ocular movement remain intact.1 
These episodes can occur at the onset of sleep or 
upon awakening in the morning or during the night. 
Commonly, women suffer from SP, which is more likely 
to occur when individuals sleep in the supine position.2 
It is a type of rapid eye movement (REM) parasomnia 
that causes an increase in the blood pressure, breathing 
rate and heart rate.3 Only under 8% of the general 
population are affected by SP during their lifetime, and is 
known as isolated SP if it occurs in healthy individuals.4 
A study held in Japan shows that SP was prevalent in 
more than 2% of the Japanese population.5,6 Sleep 
paralysis is more ubiquitous in people with Chinese  
background with prevalence of 41% and African 
American background with prevalence of 37%.7,8 With 
respect to Saudi Arabia, a study by Wali et al9 shows 
that 16% of Saudi healthcare workers suffered from 
SP symptoms. Even though only 7.6% of the general 
population are affected by SP, students and patients who 
have psychiatric manifestations, such as trauma history, 
posttraumatic stress disorders, anxiety sensitivity, and 
panic disorders, are the majority suffering from SP 
at 28.3% and 31.4%, respectively.10,11 In addition, 
sleep-related factors, such as sleep deprivation, shift 
work, jet lag, and a few medical conditions, such as 
hypertension,seem to have a connection with SP.12-14 

The presence of nightmares play a core role factor for 
more frequent episodes of SP.10 Nevertheless, people’s 
perceptions of SP as a supernatural power can be a 
risk factor of SP.15-17 In Saudi Arabia, SP is described as 
Al-Jathoum, and a case study in which a Saudi patient, 
who at first complained of sleep disruption due to 
driving long distances and nightmares, described it as 
a type of alien power, likely to be jin that squeezed his 
chest for a period of time.18

There is an ultimate need to conduct this study due 
to the significance of the prevalence of SP worldwide, 
and the importance of identifying SP as a medical 
condition rather than cultural misconceptions. Despite 
the progress of studies regarding SP in Saudi Arabia, no 
study has reported the attitudes of Saudi people with 
respect to SP. Therefore, this present study is designed 

to assess the perception of SP and its relationship with 
socioeconomic determinants, risk factors associated 
with SP and its prevalence in a cross-sectional sample 
of Saudi general population from Al-Ahsa city, the most 
populated city in the eastern province of Saudi Arabia. 

Methods. A cross-sectional-study was conducted in 
Al-Ahsa, Saudi Arabia during 2020 to 2021. Qualitative 
analysis was conducted to investigate the various 
perceptions regarding SP, risk factors related to SP, the 
phenomenon of SP and the relationship between SP and 
psychiatric disorders, depending on the participants’ 
answers. The sample size, which was calculated by the 
Raosoft sample size calculator according to the total 
number of the population in Al-Ahsa, was around 385 
participants. However, the actual sample collected during 
the distribution of questionnaires was 536 participants 
due to high responses from people. The sample 
was randomly selected by distributing an electronic 
questionnaire through 2 social media platforms, 
WhatsApp and Twitter. It was the most appropriate 
way to reach participants from different areas within 
the Al-Ahsa region. This questionnaire was designed 
by the research authors and validated by 3 neurological 
consultants. The target population comprised of adults 
aged 18 and above and included both male and female 
subjects. Participants below the age of 18, or those who 
did not live within the Al-Ahsa region, were excluded 
from the study. Likewise, questionnaires, which were 
not fully filled out were eliminated. 

Data was collected with the help of a self-
administered questionnaire using Google form survey, 
which comprised of 26 multiple choice questions 
(Appendix 1). An Arabic version of this questionnaire was 
also produced and distributed amongst the participants 
(Appendix 2). The questionnaire contained 6 sections: 
personal data, SP phenomenon, perception regarding 
SP, risk factors, sleep quality, and SP relationship with 
different psychiatric disorders. Ethical research approval 
was obtain from the Deanship of Scientific Research 
from Imam Abdulrahman Bin Faisal University. The 
questionnaire was used for research purposes, and 
thus, the information was not used for any other goals. 
Participant privacy was a top priority in this research, 
and therefore, any questions that might lead to the 
discovery of the participants identity were not included. 
An informed consent was obtained and was an essential 
condition to participate in study (Appendix 3).  

Statistical analysis. Data was modified, coded, 
and entered into the statistical software SPSS version 
22 (IBMCorp, Armonk, NY, USA). All statistical 
analyses were carried out by employing 2 tailed tests. 

Disclosure. Authors have no conflict of interests, and 
the research was not supported or funded by any drug 
company.

http://www.smj.org.sa/index.php/smj/index


1304

Awareness of sleep paralysis phenomenon ... Aledili et al

Saudi Med J 2021; Vol. 42 (12)     https://smj.org.sa      

A p-value of less than 0.05 was statistically significant. 
In addition, a descriptive analysis based on frequency 
and percent distribution was done for all variables. 
A Pearson Chi-square test was also used to test for 
relations’ significance. 

Results. The study included 524 participants, 
whose ages ranged from 18 to 60 years, with a mean 
age of 21.6 ± 11.8 years old. There were 379 (72.3%) 
female respondents, of which 300 (57.3%) were single, 
438 (83.6%) were university graduates, 271 (51.7%) 
were students, and 40.8% had psychological disorders, 
namely anxiety (25.2%) and depression (5.7%). Family 
history of SP was reported by 369 (70.4%) participants 
(Table 1).

Table 2 & Figure 1 demonstrate the prevalence and 
pattern of SP among the population in Al-Ahsa. A total 
of 360 (68.7%) participants reported that they had 

Table 1 - Sociodemographic data of study participants, 
Al-Ahsa, Saudi Arabia.

Sociodemographic data n %

Age in years
18-35 427 81.5
36-55 83 15.8
>55 14 2.7

Gender
Male 145 27.7
Female 379 72.3

Marital status
Single 300 57.3
Married 224 42.7

Educational level
Below secondary 9 1.7
Secondary 77 14.7
University / above 438 83.6

Work
Not working 128 24.4
Student 271 51.7
Working 106 20.2
Retired 19 3.6

Had psychological disorders
None 303 59.2
Anxiety 129 25.2
Stress disorders 2 0.4
Depression 29 5.7
Others 49 9.6

Family history  of sleep 
paralysis

Yes 369 70.4
No 155 29.6

Figure 1 - Prevalence and pattern of sleep paralysis among population in 
Al-ahsa, Saudi Arabia.

Table 2 - Prevalence and pattern of sleep paralysis among population 
in Al-Ahsa, Saudi Arabia (N=360).

Sleep paralysis prevalence n %

Previously had sleep paralysis
Yes 360 68.7
No 164 31.3

Consulted physician for sleep paralysis
Yes 8 2.2
No 352 97.8

How many times had sleep paralysis 
1-3 181 50.3
4-6 64 17.8
>6 115 31.9

Age at first sleep paralysis
18-35 342 95.0
36-55 17 4.7
>55 1 0.3

SP attacks; however, only 8 (2.2%) asked for medical 
consultation. Attacks repeated for up to 3 times among 
181 (50.3%) participants and for more than 6 times 
among 115 (31.9%) respondents. Majority of the 
participants experienced their first attacks between the 
age of 18-35 (95%) years.

Considering the perceived awareness of the 
general population towards the SP phenomenon and 
its related risk factors (Table 3), 97.5% of the study 
participants were aware of SP. 3.8% of the participants 
reported that during SP attacks, they felt pressure on 
their chest or body, and 34.4% were told that SP is a 
medical condition. Furthermore, visiting specialized 
physicians and being aware of the risk factors to avoid 

http://www.smj.org.sa/index.php/smj/index
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Table 3 - Perceived awareness of general population towards sleep 
paralysis (SP) phenomena and its related risk factors, Al-Ahsa, 
Saudi Arabia.

Perceived awareness on SP and risk factors n %

General perceived awareness
Heard about sleep paralysis

Yes 511 97.5
No 13 2.5

During SP attack, persons feel pressure on their chest or body
Never 73 13.9
Sometimes 237 45.2
Frequently 37 7.1
Usually 177 33.8

What do you think about the phenomenon of SP
Medical condition 180 34.4
A visit to an evil being, witches, or elves at 
night 109 20.8

Nightmare 215 41.0
Others 20 3.8

How to avoid frequent SP phenomena
Visiting specialized physician with knowing 
risk factors 130 24.8

Proper sleep position 21 4.0
Do some relaxation techniques, such as 
meditation 94 17.9

Doing some religious things to get rid of bad 
omen and envy 231 44.1

Visit religious man to have some relaxation 14 2.7
Had trusted person in the room to save 
exposed one 13 2.5

Others 21 4.0
Risk factors perceived awareness

Sleeping position is related to the occurrence of SP phenomena
Yes 314 59.9
No 210 40.1

If yes, which position
On back 234 74.5
On abdomen 57 18.2
On left side 13 4.1
On right side 10 3.2

Medication is related to the occurrence of SP phenomena
Yes 58 11.1
No 466 88.9

Sleep disorders is related to SP phenomena
Yes 240 45.8
No 284 54.2

There is a link between watching horror movies and SP phenomena
Yes 149 28.4
No 375 71.6

Weak faith is related to SP phenomena
Yes 181 34.5
No 343 65.5

Late sleep time is related to SP phenomena
Yes 122 23.3
No 402 76.7

Psychological disorders are related to SP phenomena
Yes 330 63.0
No 194 37.0

frequent SP phenomena was mentioned by 24.8% of 
the participants. Regarding perceived awareness of 
SP risk factors, 63% of the participants thought that 
psychological disorders are related to SP phenomena. 
Similarly, 59.5% thought that the sleeping position is 
related to the occurrence of SP phenomena, especially 
lying on your back (74.5%), and on your abdomen 
(18.2%). Nearly 88% of the participants did not hold 
the opinion that medications are risk factors of SP. 
Furthermore, 45.8% of the participants believed that 
sleep disorders are associated with SP phenomena, 
while 34.5% reported that weak faith is related to SP 
phenomena. Additionally, 28.4% were convinced that 
there is a link between watching horror movies and SP 
phenomena.

Table 4 illustrates the relation between public sleep 
patterns and SP phenomena. 18.3% of the participants 
with SP sleep for less than 5 hours a day, in comparison 
to 10.4% of those without the condition, with a 
recorded statistical significance (p=0.038). Moreover, 
33.3% of the participants with SP reported waking up 
early in the morning and had difficulty in going back to 
sleep, compared to 23.8% of those with no SP history 
(p=0.048). 23.6% of the participants with SP felt 
excessive sleepiness during the daytime in comparison 
to 23.8% of those without SP, with a borderline 
statistical significance (p=0.060). Sleep-related hygiene 
was insignificantly associated with SP phenomena.

Table 5 shows determinants of SP phenomena 
among the general population. Sleep paralysis  was 
detected among 85.7% of participants aged 55 years 
and over, compared to 65.8% of those who were 
aged under 35, with a recorded statistical significance 
(p=0.010). Likewise, 76.3% of the married participants 
had experienced SP, compared to 63% of the single 
participants (p=0.001). Sleep paralysis was detected 
among 94.7% of retired respondents in comparison to 
63.1% of students (p=0.007). Furthermore, 73.2% of 
the respondents, who had psychological disorders also 
experienced SP, relative to 65.3% of those whose health 
status were normal (p=0.029). In similar fashion, SP 
was detected among 77.5% of those with family history 
of SP, compared to 47.7% of others without a family 
history of SP (p=0.001).

Discussion. The aim of this study was to investigate 
the SP phenomenon among people in Al-Ahsa. The 
results obtained from this study revealed that the 
prevalence of SP in Al-Ahsais 68.7%. On the other 
hand, a study published in Japan shows that prevalence 
of SP reached 40% of the whole sample.19 Similarly, 
a cross sectional study held in Bremen, Germany, 

http://www.smj.org.sa/index.php/smj/index
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Table 4 - Relation between public sleep pattern and sleep paralysis 
phenomena, Al-Ahsa, Saudi Arabia.

Sleep pattern Total

Previously had sleep paralysis

P-valueYes No

n % n % n %

Sleep hours daily

0.038*
<5 83 15.8 66 18.3 17 10.4
5-6 178 34.0 124 34.4 54 32.9
7-8 191 36.5 128 35.6 63 38.4
>8 72 13.7 42 11.7 30 18.3

Sleep quality

0.421
Very poor 7 1.3 6 1.7 1 0.6
Poor 72 13.7 52 14.4 20 12.2
Good 263 50.2 184 51.1 79 48.2
Very good 182 34.7 118 32.8 64 39.0

Have difficulty sleeping at night?

0.768

Never 35 6.7 22 6.1 13 7.9
Rarely 85 16.2 60 16.7 25 15.2
Sometimes 275 52.5 187 51.9 88 53.7
Always 66 12.6 49 13.6 17 10.4
Usually 63 12.0 42 11.7 21 12.8

Wake up during the night after falling asleep

0.625

Never 27 5.2 19 5.3 8 4.9
Rarely 117 22.3 85 23.6 32 19.5
Sometimes 259 49.4 171 47.5 88 53.7
Always 44 8.4 33 9.2 11 6.7
Usually 77 14.7 52 14.4 25 15.2

Wake up early in the morning and have difficulty getting back 
to sleep

0.048*
Never 37 7.1 25 6.9 12 7.3
Rarely 85 16.2 56 15.6 29 17.7
Sometimes 243 46.4 159 44.2 84 51.2
Always 54 10.3 44 12.2 10 6.1
Usually 105 20.0 76 21.1 29 17.7

Feel excessive sleepiness during the daytime

0.060

Never 44 8.4 24 6.7 20 12.2
Rarely 88 16.8 65 18.1 23 14.0
Sometimes 268 51.1 186 51.7 82 50.0
Always 55 10.5 35 9.7 20 12.2
Usually 69 13.2 50 13.9 19 11.6

Table 5 - Determinants of sleep paralysis phenomena among general 
population, Al-Hasa, Saudi Arabia.

Factors

Previously had sleep paralysis

P-valueYes No

n % n %

Age in years

0.010*
18-35 281 65.8 146 34.2
36-55 67 80.7 16 19.3
> 55 12 85.7 2 14.3

Gender
0.356Male 104 71.7 41 28.3

Female 256 67.5 123 32.5
Marital status

0.001*Single 189 63.0 111 37.0
Married 171 76.3 53 23.7

Educational level

0.511
Below secondary 5 55.6 4 44.4
Secondary 56 72.7 21 27.3
University / above 299 68.3 139 31.7

Work

0.007*
Not working 92 71.9 36 28.1
Student 171 63.1 100 36.9
Working 79 74.5 27 25.5
Retired 18 94.7 1 5.3

Had psychological disorders

0.029*None 198 65.3 105 34.7

Yes 153 73.2 56 26.8
FH of sleep paralysis

0.001*Yes 286 77.5 83 22.5
No 74 47.7 81 52.3

FH: family history, *p<0.05 (significant)

demonstrates an increase in SP cases by 35%.20 However, 
variable measures of SP have been reported in adults 
in several countries, but the difference in prevalence 
between adolescents and adults is still unknown and 
thus, additional studies are required to further explore 
the subject. As stated in this study, females have a higher 
prevalence of sleep disorder than males. Likewise, 
a study by Shengli et al21 displays predominance of 
females on SP by 7.4%, whereas other studies observe 
higher rates in men.22,23 However, most of the studies 

do not show any significant differences with respect to 
gender.24,25

Based on outcomes, age is an important factor 
regarding the occurrence of SP.26 According  to our 
study, 2 adult groups experience SP, ranging in age 
from 18 to 35 and 36 to 55 years old, with prevalence 
percentages of 65.8% and 80.7%, sequentially. This 
increase may be due to mental and physical pressures, 
such as educational expectations, irregular life rhythms, 
delayed sleep, or interpersonal stressors.27

Moreover, 77.5% have a family history of sleep 
paralysis. Identically, in a study of a single-family, it 
was noticed that within the 64 members studied, 33 of 
them reported at least one episode of SP experience.7 
Moreover, a study held in UK revealed that 19 out of the 
22 individuals in the same family had at least one attack 
of SP in their lives.17 This indicates that family studies 
can illustrate such characteristics within families, but 
they are not able to differentiate if the similarity within 

http://www.smj.org.sa/index.php/smj/index
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family members emerges from genetic or environmental 
factors.28

The present study indicates that SP was correlated 
with psychological disorders. Similarly, patients with 
a diagnosis of post-traumatic disorder (PTSD) in 
Cambodian, Chinese, and American samples showed 
higher prevalence of SP (65-100%) compared to 
healthy controls (20-25%).1 Furthermore, in a study 
focusing on fearful isolated SP in outpatients with panic 
attacks disorder, participants who confirmed diagnosis 
with panic attacks only were significantly less likely to 
experience frequent fearful isolated SP compared to 
patients diagnosed with both PTSD and pain attacks.29 
Nevertheless, there is less evidence for an association 
between SP and depression, and in patients with 
anxiety disorder, a comorbid depression diagnosis was 
not linked to an increased prevalence in SP, compared 
to patients without comorbid depression.14

This study has shown that the supine position was 
the most common sleeping position for participants 
when SP occurred. Among the few studies on the 
association between SP and sleeping position, a study 
by Cheyne et al12 found that a greater number of 
individuals reported SP in the supine position than all 
other positions combined.

This study indicates a few differences in the factors 
associated with SP. The first factor is association 
with medication. Our study suggests that there is no 
association between SP and mediation. Specifically, 
a study by Otto et al14 found that the study results 
did not support an independent association between 
antidepressant/anxiolytic use and SP. In contrast, a 
study by Ohayon et al28 reported that SP was frequently 
observed in the users of anxiolytic medication. The 
second factor includes the association with anxiety. The 
present study found that there is a significant association 
between anxiety disorder and SP. However, most studies 
have not assessed a link of direct association between 
anxiety disorders as a significant predictor of SP.30 The 
third aspect is the association with sleep disorder. In 
our study, only 45.8% of the participants thought that 
sleep disorders are related to SP phenomena. Likewise, 
a large population-study held in Pennsylvania showed 
that insomnia was not associated with an increase in 
the prevalence of SP.28 However, nonrestorative sleep, 
one of the common symptoms of insomnia, was linked 
with increased SP rates.1 In a further study published 
in USA, disrupted sleep (waking up repeatedly during 
the night) was a significant predictor of SP. Five nights 
of sleep disruptions per month is 3 times more likely to 
result in SP phenomena compared to those reporting 
less than 5 nights per month.29

Study limitations. This study includes collection of 
data with the help of social media, which may not show 
accurate result as a hand-to-hand survey. Moreover, 
people were asked if they had psychiatric disorders; 
however, not many patients with psychiatric disorders 
are aware of their condition. A considerable number of 
patients who believed that there is a relationship between 
medications and SP did not name the medications that 
can be related to SP. As a result, this study was not able 
to specify the medications used for SP.

In conclusion, the SP phenomenon is a common 
condition in Al-Ahsa, Saudi Arabia. However, it is still 
under-researched. A higher percentage of the society 
holds wrong beliefs regarding SP, deeming of it as merely 
a nightmare rather than a medical condition. Moreover, 
many thought that the right way to prevent such events 
from happening is to do religious rituals. Therefore, it 
is important to raise public awareness on SP and how 
it should be approached. This condition is significantly 
associated with people who are married, retired, more 
than 55 years old, have a psychological disorder or a 
family history of SP. Most of the participants believed 
that psychiatric disorders and sleeping positions, 
especially being on the back, are the common risk 
factors of SP. 

Furthermore, we recommend applying the study in 
other cities within Saudi Arabia to identify common 
risk factors and perceptions among the society and to 
correct the wrong beliefs held as well as limit risk factors.

Acknowledgment. The completion of this research could 
not have been possible without the participation and assistance of 
Dr. Danah Aljaafari, Dr. Anas Aldehailan, Dr. Abdulla Alsuilman, 
Dr. Mohammed Almuaigel, and Ms. Fatimah Alhumud. Their 
contributions are sincerely appreciated and gratefully acknowledged.

References
  
  1. Sateia MJ. International classification of sleep disorders-

third edition highlights and modifications. Chest 2014; 146: 
1387-1394. 

  2.  de Sá JFR, Mota-Rolim SA. Sleep paralysis in Brazilian folklore 
and other cultures: A brief review. Front Psychol 2016; 7: 1-8. 

  3.  Albright TD, Jessell TM, Kandel ER, Posner MI. Neural 
science: A century of progress and the mysteries that remain. 
Cell 2000; 100: S1-S55. 

  4.  Sharpless BA, Barber JP. Lifetime prevalence rates of sleep 
paralysis: A systematic review. Sleep Med Rev 2011; 15: 
311-315. 

  5.  Munezawa T, Kaneita Y, Osaki Y, Kanda H, Ohtsu T, Suzuki H, 
et al. Nightmare and sleep paralysis among Japanese adolescents: 
A nationwide representative survey. Sleep Med 2011; 12: 56-64. 

  6.  Umm-E-habiba, Sohail M, Ashraf HS, Farooq H. Prevalence of 
sleep paralysis among hostelite females of university of lahore, 
pakistan. Rawal Med J 2021; 46: 65-67.

http://www.smj.org.sa/index.php/smj/index
https://pubmed.ncbi.nlm.nih.gov/25367475/
https://pubmed.ncbi.nlm.nih.gov/25367475/
https://pubmed.ncbi.nlm.nih.gov/25367475/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5013036/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5013036/
https://pubmed.ncbi.nlm.nih.gov/10718192/
https://pubmed.ncbi.nlm.nih.gov/10718192/
https://pubmed.ncbi.nlm.nih.gov/10718192/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3156892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3156892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3156892/
https://pubmed.ncbi.nlm.nih.gov/20920888/
https://pubmed.ncbi.nlm.nih.gov/20920888/
https://pubmed.ncbi.nlm.nih.gov/20920888/
https://pubmed.ncbi.nlm.nih.gov/20920888/
https://pubmed.ncbi.nlm.nih.gov/20920888/
https://pubmed.ncbi.nlm.nih.gov/20920888/


1308

Awareness of sleep paralysis phenomenon ... Aledili et al

Saudi Med J 2021; Vol. 42 (12)     https://smj.org.sa      

  7.  Bell CC, Shakoor B, Thompson B, Dew D, Hughley E, Mays 
R, et al. Prevalence of isolated sleep paralysis in black subjects. J 
Natl Med Assoc 1984; 76: 501-508. 

  8.  Wing YK, Lee ST, Chen CN. Sleep paralysis in Chinese: Ghost 
oppression phenomenon in Hong Kong. Sleep 1994; 17: 
609-613. 

  9.  Wali SO, Krayem AB, Samman YS, Mirdad S, Alshimemeri AA, 
Almobaireek A. Sleep disorders in Saudi health care workers. 
Ann Saudi Med 1999; 19: 406-409. 

10.  Lišková M, Janečková D, Klůzová Kráčmarová L, Mladá 
K, Bušková J. The occurrence and predictive factors of sleep 
paralysis in university students. Neuropsychiatr Dis Treat 2016; 
12: 2957-2962. 

11.  Sharpless BA. A clinician’s guide to recurrent isolated sleep 
paralysis. Neuropsychiatr Dis Treat 2016; 12: 1761-1767. 

12.  Cheyne JA, Rueffer SD, Newby-Clark IR. Hypnagogic and 
hypnopompic hallucinations during sleep paralysis: neurological 
and cultural construction of the night-mare. Conscious Cogn 
1999; 8: 319-337. 

13.  Friedman S, Paradis C. Panic disorder in African-Americans: 
Symptomatology and isolated sleep paralysis. Cult Med 
Psychiatry 2002; 26: 179-198.

14.  Otto MW, Simon NM, Powers M, Hinton D, Zalta AK, Pollack 
MH. Rates of isolated sleep paralysis in outpatients with anxiety 
disorders. J Anxiety Disord 2006; 20: 687-693. 

15.  Carvalho I, Maia L, Coutinho A, Silva D, Guimarães G. Cultural 
explanations of sleep paralysis: The spiritual phenomena. Eur 
Psychiatry 2016; 33: S398-S399. 

16.  Jalal B, Hinton DE. Sleep paralysis among Egyptian college 
students: Association with anxiety symptoms (PTSD, trait 
anxiety, pathological worry). J Nerv Ment Dis 2015; 203: 
871-875.

17.  Dahlitz M, Parkes JD. Sleep paralysis. Lancet 1993; 341: 
406-407. 

18.  Siddiqui JA, Qureshi SF, Al Ghamdi AK. Alien abductions: A 
case of sleep paralysis. Sleep Hypn 2018; 20: 144-147.

19.  Fukuda K, Miyasita A, Inugami M, Ishihara K. High prevalence 
of isolated sleep paralysis: kanashibari phenomenon in Japan. 
Sleep 1987; 10: 279-286.

20.  Thumann  BF, Börnhorst C, Michels  N, Veidebaum  T, Solea  
A, Reisch L, et al. Cross-sectional and longitudinal associations 
between psychosocial well-being and sleep in European children 
and adolescents. J Sleep Res 2019; 28: 1-12. 

21.  Ma S, Wu T, Pi G. Sleep paralysis in Chinese adolescents: A 
representative survey. Sleep Biol Rhythms 2014; 12: 46-52. 

22.  Spanos NP, McNulty SA, DuBreuil SC, Pires M, Burgess MF. 
The frequency and correlates of sleep paralysis in a university 
sample. J Res Pers 1995; 29: 285-305. 

23.  Penn NE, Kripke DF, Scharff J. Sleep paralysis among medical 
students. J Psychol Interdiscip Appl 1981; 107: 247-252. 

24.  Niemi PM, Vainiomäki PT. Medical students’ distress - Quality, 
continuity and gender differences during a six-year medical 
programme. Med Teach 2006; 28: 136-141. 

25.  Plomin R, DeFries JC, Knopik VS, Neiderhiser JM. Top 10 
replicated findings from behavioral genetics. Perspect Psychol 
Sci 2016; 11: 3-23. 

26.  Foster P. Awakening. Antioch Rev 2014; 72: 625-635.
27.  Denis D, French CC, Gregory AM. A systematic review of 

variables associated with sleep paralysis. Sleep Med Rev 2018; 
38: 141-157. 

28.  Ohayon MM, Zulley J, Guilleminault C, Smirne S. Prevalence 
and pathologic associations of sleep paralysis in the general 
population. Neurology 1999; 52: 1194-1200.

29.  Szklo-Coxe M, Young T, Finn L, Mignot E. Depression: 
Relationships to sleep paralysis and other sleep disturbances in 
a community sample. J Sleep Res 2007; 16: 297-312. 

30.  Koszycki D, Raab K, Aldosary F, Bradwejn J. A multifaith 
spiritually based intervention for generalized anxiety disorder: 
A pilot randomized trial. J Clin Psychol 2010; 66: 430-441.   

http://www.smj.org.sa/index.php/smj/index
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2561758/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2561758/
https://pubmed.ncbi.nlm.nih.gov/7846458/
https://pubmed.ncbi.nlm.nih.gov/7846458/
https://pubmed.ncbi.nlm.nih.gov/7846458/
https://pubmed.ncbi.nlm.nih.gov/17277504/
https://pubmed.ncbi.nlm.nih.gov/17277504/
https://pubmed.ncbi.nlm.nih.gov/17277504/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5115681/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5115681/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5115681/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5115681/
https://pubmed.ncbi.nlm.nih.gov/27486325/
https://pubmed.ncbi.nlm.nih.gov/27486325/
https://pubmed.ncbi.nlm.nih.gov/10487786/
https://pubmed.ncbi.nlm.nih.gov/10487786/
https://pubmed.ncbi.nlm.nih.gov/10487786/
https://pubmed.ncbi.nlm.nih.gov/10487786/
https://pubmed.ncbi.nlm.nih.gov/12211324/
https://pubmed.ncbi.nlm.nih.gov/12211324/
https://pubmed.ncbi.nlm.nih.gov/12211324/
https://pubmed.ncbi.nlm.nih.gov/16099138/
https://pubmed.ncbi.nlm.nih.gov/16099138/
https://pubmed.ncbi.nlm.nih.gov/16099138/
https://www.cambridge.org/core/journals/european-psychiatry/article/abs/cultural-explanations-of-sleep-paralysis-the-spiritual-phenomena/2DA9421A67457BACE48A2C1F1D210D8D
https://www.cambridge.org/core/journals/european-psychiatry/article/abs/cultural-explanations-of-sleep-paralysis-the-spiritual-phenomena/2DA9421A67457BACE48A2C1F1D210D8D
https://www.cambridge.org/core/journals/european-psychiatry/article/abs/cultural-explanations-of-sleep-paralysis-the-spiritual-phenomena/2DA9421A67457BACE48A2C1F1D210D8D
https://pubmed.ncbi.nlm.nih.gov/26488914/
https://pubmed.ncbi.nlm.nih.gov/26488914/
https://pubmed.ncbi.nlm.nih.gov/26488914/
https://pubmed.ncbi.nlm.nih.gov/26488914/
https://www.thelancet.com/journals/lancet/article/PII0140-6736(93)92992-3/fulltext
https://www.thelancet.com/journals/lancet/article/PII0140-6736(93)92992-3/fulltext
https://www.bibliomed.org/?mno=272313
https://www.bibliomed.org/?mno=272313
https://pubmed.ncbi.nlm.nih.gov/3629091/
https://pubmed.ncbi.nlm.nih.gov/3629091/
https://pubmed.ncbi.nlm.nih.gov/3629091/
https://pubmed.ncbi.nlm.nih.gov/30609160/
https://pubmed.ncbi.nlm.nih.gov/30609160/
https://pubmed.ncbi.nlm.nih.gov/30609160/
https://pubmed.ncbi.nlm.nih.gov/30609160/
https://link.springer.com/article/10.1111/sbr.12045
https://link.springer.com/article/10.1111/sbr.12045
https://www.sciencedirect.com/science/article/abs/pii/S0092656685710173
https://www.sciencedirect.com/science/article/abs/pii/S0092656685710173
https://www.sciencedirect.com/science/article/abs/pii/S0092656685710173
https://pubmed.ncbi.nlm.nih.gov/7230084/
https://pubmed.ncbi.nlm.nih.gov/7230084/
https://pubmed.ncbi.nlm.nih.gov/16707294/
https://pubmed.ncbi.nlm.nih.gov/16707294/
https://pubmed.ncbi.nlm.nih.gov/16707294/
https://pubmed.ncbi.nlm.nih.gov/26817721/
https://pubmed.ncbi.nlm.nih.gov/26817721/
https://pubmed.ncbi.nlm.nih.gov/26817721/
http://www.jstor.org/stable/10.7723/antiochreview.72.4.0625
https://pubmed.ncbi.nlm.nih.gov/28735779/
https://pubmed.ncbi.nlm.nih.gov/28735779/
https://pubmed.ncbi.nlm.nih.gov/28735779/
https://pubmed.ncbi.nlm.nih.gov/10214743/
https://pubmed.ncbi.nlm.nih.gov/10214743/
https://pubmed.ncbi.nlm.nih.gov/10214743/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2800990/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2800990/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2800990/
https://pubmed.ncbi.nlm.nih.gov/20143382/
https://pubmed.ncbi.nlm.nih.gov/20143382/
https://pubmed.ncbi.nlm.nih.gov/20143382/


APPENDIX 1 - Sleep paralysis questionnaires (English version).
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APPENDIX 2 - Sleep paralysis questionnaires (Arabic version).
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