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Abstract
Background: Sleep paralysis (SP) is a transit dissociative state associated with the REM sleep phase that affects approximately 28.3% of
the student population during their lifetime. The reasons for the high prevalence of SP in the student population are not entirely clear.
Research indicates possible in�uencing factors such as the intensi�cation of anxiety symptoms, a tendency to worry, the presence of
PTSD symptoms, and behavioral factors such as the consumption of psychoactive substances (caffeine, alcohol, nicotine) and poor
sleep hygiene. The study aimed to assess the prevalence of SP and its risk factors in the Polish student population.

Methods: The study used a battery online consisting of a set of questionnaires (a personal questionnaire, 2) the SP-EPQ, 3) the PCL -5, 4)
the STAI-T, 5) the PSWQ). The questionnaire was sent via Facebook to 4500 randomly selected students from different universities in
Poland. The questionnaire was completed by 2598 students. To unify the participant sample, people over 35 were excluded from the
study (45 students). Ultimately, data from 2553 students were analyzed.

Results: A total of 33.14% of individuals experienced at least one episode of SP in their lives. The highest odds ratio for SP was
associated with: the presence of three or more health problems (OR: 2.3; p = 0.002), the presence of any mental disorder (OR: 1.77; p =
0.002), including mood disorders (OR: 2.07 ; p = 0.002), suffering from at least one somatic disorder (OR: 1.34; p = 0.002), a high level of
anxiety as a constant personality trait (OR: 1.20; p = 0.035) and smoking (OR: 1.48; p = 0.0002), alcohol consumption (OR: 1.52; p
<0.0001), physical activity (OR: 1.31; p = 0.001).

Conclusions: The results of our research indicate that a large proportion of students experienced isolated sleep paralysis. Mental and
somatic health problems and lifestyle factors were found to predispose to this disorder. Due to the numerous risk factors for SP, it is
necessary to conduct additional research to con�rm the impact of these factors and to investigate the mechanisms of their in�uence on
SP.

1. Background
Sleep paralysis (SP) is a transit dissociative state that occurs upon falling asleep or going from sleep to wakefulness [1, 2]. It usually
lasts from a few seconds to several minutes, during which the person experiencing SP remains aware, "is awake", while the activity of the
motor muscles is inhibited, which causes body paralysis [3–5]. The intercostal and oculomotor muscles usually retain their functions [6].
This disorder often occurs while sleeping on the back [7]. It is commonly associated with hypnopompic or hypnogogic hallucinations,
and a feeling of excessive anxiety and fear [8–10]. However, hallucinations are not a necessity for the diagnosis of SP. The main and
essential criterion that must be met to diagnose an episode of sleep paralysis is the presence of muscle atonia while maintaining
consciousness [11].

The term Isolated Sleep Paralysis (ISP) is used when the episode of SP is not caused by other sleep disturbances, substances use, and
physical or mental disorders.

Recurring SP episodes accompanied by clinically signi�cant anxiety and stress are classi�ed as Recurrent Isolated Sleep Paralysis
(RISP) [11]. SP episodes with markedly increased anxiety are called Fearful Isolated Sleep Paralysis (FISP) [8].

The pathomechanism of this disorder is not fully understood, but it is known that it is associated with an abnormal overlapping of the
REM sleep phase with the waking state [6]. The studies conducted so far on this phenomenon show that there may be many predictors
and the very pathophysiology of its occurrence is multifactorial [7, 12, 13].

Approximately 7.6% of the general population of the world has experienced at least one episode of SP [14]. Gender cannot be considered
a risk factor because its prevalence is similar among women and men [13, 15–20]. The studies also do not reveal any relationship
between the occurrence of SP and age [13, 15, 16, 21, 22]. However, many studies show that this disorder is more common in college
students. A systematic review by Sharpless and Barber (2011) analyzed 35 studies on SP and reported that 28.3% of students
experienced at least one SP episode [14]. The reasons for the high prevalence of SP in the student population are not entirely clear.
Research indicates possible in�uencing factors such as the intensi�cation of anxiety symptoms, a tendency to worry, the presence of
PTSD symptoms, and behavioral factors such as the consumption of psychoactive substances (caffeine, alcohol, nicotine) and poor
sleep hygiene [19, 23–25].

It is a fact that SP affects those more often who suffer from mental disorders [7, 14, 18]. Research shows that people suffering from
anxiety disorders such as Generalized Anxiety Disorder (GAD), where SP prevalence reaches 15.8%, Panic Disorder, where it ranges from
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20.8–30.6%, and Social Phobia 22%, are particularly vulnerable [18]. Many studies reveal an association of SP with Post-Traumatic
Stress Disorder (PTSD) [10, 26], and traumatic experiences [13, 27–29].

The relationship between SP and the use of psychoactive substances such as caffeine, alcohol, and nicotine is not clear and has not
been fully investigated [30]. Despite the well-known effect of caffeine on sleep quality, the studies conducted so far have not con�rmed
its role as a predictor of SP [17]. However, some reports con�rm the relationship between drinking alcohol, smoking, and the occurrence
of SP [13, 17, 19, 24].

The in�uence of sleep hygiene variables has been raised in many studies on sleep paralysis. It is known that SP can be caused by
abnormal sleep habits [19, 24, 31]. It may also coexist with other sleep disorders, such as narcolepsy [32], nightmares, obstructive sleep
apnea syndrome, exploding head syndrome, and in people who suffer from sleep without regeneration [19, 21, 31, 33–35]. However, so
far, no association has been found between SP and insomnia, sleepwalking, idiopathic hypersomnia, or movement disorders during sleep
[17, 33].

Other factors that may in�uence the occurrence of SP also include a high body mass index (BMI) [8], the level of general health [21, 36,
37], arterial hypertension [36], and chronic pain [22].

The student lifestyle is burdened with particular disharmony, bearing in mind that at the beginning of their journey these young people
must adapt to a new environment, often distant from the family home. Students must learn independent functioning whilst dealing with
requirements related to rapid acquisition of knowledge which leads to stress and an irregular sleep cycle [38]. Additionally, improper
eating habits, insu�cient physical activity, family and relationship problems, �nancial woes, and di�culties in coping with the stress of
meeting expectations are all factors to be taken into account when considering the general health of young scholars [39]. With this in
mind, we expect that SP incidence rates in polish student populations would be associated with both the state of health and lifestyle
factors.

This article is a continuation of our research on SP in the Polish population. So far, one study has been published involving a group of
439 students living in the Lubelskie Voivodeship [40]. The current study includes a population of 2553 students residing throughout
Poland. The aim of the study was to: 1) assess the prevalence of SP; 2) determine the risk factors for the occurrence of SP in the
population of Polish students.

2. Methods

2.1 Study participants and procedure
The study used a battery consisting of a set of questionnaires containing open and closed questions. The questionnaire was sent via
Facebook to 4500 randomly selected students from different universities (and different grades of study) in Poland. All data were
collected from March 2018 to June 2018. The questionnaire was completed by 2598 students (response rate 57.73%): 2,073 female
students (80%) and 525 male students (20%) aged 18 to 50. To unify the participant sample, people over 35 were excluded from the
study (45 students). Ultimately, data from 2553 students were analyzed. The procedure of recruiting participants to study is shown in
Fig. 1.

All participants completed a set of online questionnaires: 1) the proprietary demographic questionnaire, 2) the Sleep Paralysis Experience
and Phenomenology Questionnaire (SP-EPQ) [41], 3) the PTSD checklist (PCL) [42], 4) the State and Trait Anxiety Inventory ( STAI-T) [43]
and 5) the Penn State Worry Questionnaire (PSWQ) [44].

2.2 Methods

2.2.1 Personal Questionnaire
For the current study, a personal questionnaire was developed to collect relevant personal data, lifestyle information, and the health
status of the study participants. The questionnaire consisted of three parts, containing:

1. personal data, i.e. gender, age, height, weight, size of the city in which they live, name of the University
2. lifestyle data, i.e. smoking (number of cigarettes smoked during the day and how long has the person been smoking in years), the

average number of hours of sleep during the day, alcohol consumption (type of alcohol and frequency of alcohol consumption
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during the month), use of energizing substances (number of cups of coffee during the day), physical activity (number of hours per
week devoted to physical activity).

3. health data, i.e. the presence of chronic diseases con�rmed by a formal diagnosis (somatic and psychiatric) and medications taken.

2.2.2 Sleep Paralysis Experience and Phenomenology Questionnaire (SP-
EPQ)
The questionnaire developed by Baland Jalal and Devon Hinton assesses the frequency of SP episodes, the presence of psychological
and somatic symptoms, prevalence rates, and the level of knowledge about the experience [41]. Hitherto, this version of the questionnaire
has been used in SP studies in Italy, Turkey, and Poland [40, 45, 46]. It is an extended edition of the sleep paralysis questionnaire (SPQ)
used in SP research in Cambodia [47], Nigeria[48], China, America [49, 50], Egypt, and Denmark [23, 41]. As part of the translation
procedure into Polish conditions, the procedure of translation and retranslation by a certi�ed translator from English into Polish was
performed; followed by another translation by a professional translator and then edited by a native speaker with medical education.

The SP-EPQ consists of 17 open-ended and closed-ended questions regarding the frequency of SP episodes (e.g. lifetime, last year’s and
last month’s frequency), the average duration of SP episodes, the emotions experienced during the episodes, somatic symptoms
accompanying SP, the nature of hallucinations during SP, explanations for the reasons of SP, and efforts taken to prevent further SP
episodes [41]. The �rst question of the questionnaire is worded as follows: "Some people have experienced an incident where they
couldn't move their arms, legs, or speak while sleeping or waking even though they wanted to do so: Have you ever experienced this for
yourself?” If the participants answered “yes” to this question, they were asked to elaborate and describe the episode, con�rming that the
experience was in effect SP. The other questions from the questionnaire are formulated in the same way, which allows for a veri�cation
of whether participants understand the questions as intended. Point 8 of the questionnaire consists of 12 closed questions regarding the
presence of somatic SP symptoms. The Cronbach's alpha coe�cient for this part of the test in our study is 0.71.

2.2.3 PTSD Checklist (PCL-5)
To assess the severity of PTSD symptoms, we used the PTSD Checklist (PCL-5) by Blevins et al., 2015 [49] in the Polish adaptation by
Ogińska-Bulik, et al., 2018 according to the DSM-5 criteria [42]. This tool is designed to assess the severity of the symptoms of Post-
Traumatic Stress Disorder in adults. PCL-5 consists of 20 items concerning the severity of PTSD symptoms assessed on a 5-point scale
from 0 (not at all) to 4 (very strong). The Cronbach's alpha coe�cient in our study was 0.93.

2.2.4 The State-Trait Anxiety Inventory (STAI)
In our study, we used the STAI questionnaire by CD Spielberger, et al., [52] in the Polish adaptation by K. Wrześniewski, et al., 2011 [43].
The questionnaire is a tool designed to study anxiety understood as a transient and situational state of an individual, and anxiety
understood as a relatively constant personality trait. We used the STAI-T subscale, which rates anxiety as a personality trait. The
subscale consists of 20 questions. On the Likert 5-point scale, the respondents indicate to what extent the behavior described in the
question is typical for them. The �nal score is obtained by adding up all items. The Cronbach's alpha coe�cient in our study was 0.91.

2.2.5 The Penn State Worry Questionnaire (PSWQ)
In the study we used the Penn State Worry Questionnaire by TJ Meyer, et al., 1990 [53], adapted to Polish conditions by K. Janowski, 2007
[44]. The questionnaire consists of 16 test items. The respondents provide answers on a 5-point scale, indicating how typical the
behavior described by a given statement is for them. The answers range from 1 (not typical for me at all) to 5 (very typical for me). The
minimum theoretical score is 16, and the maximum is 80, with higher scores indicating a greater tendency to worry. The method has very
good psychometric properties and is the most frequently used tool in the world to assess the intensity of the tendency to worry [53]. The
Cronbach's alpha coe�cient in our study was 0.94.

2.3 Statistical analysis
To assess the distribution of analyzed variables, the Shapiro-Wilk test was carried out. Due to the non-Gaussian distribution of examined
factors, non-parametric tests were used. The differences in examined factors were compared using the chi-square test for categorical
variables, and a Mann-Whitney U-test for continuous variables. Comparisons were made between the following groups: 1) students who
experienced at least one episode of SP in their life (SP +) and students who never experienced SP (SP-); 2) students who experienced 4 or
more episodes of SP in a year and less than 4 episodes; 3) students who experienced 20 or more episodes of SP by the time of
examination and fewer than 20 episodes; 4) reporting health problems and not reporting; 5) taking medications and not taking
medications.
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The relationship between observed variables was determined by using Spearman's rho correlation. To evaluate the risk factors
associated with sleep paralysis, we calculated the odds ratio (OR). Alpha Cronbach coe�cient was calculated for reliability analysis of
the psychological scales used in the study and subscale of SP-EPQ Questionnaire assessing psychosomatic symptoms of SP. A chi-
square test was used to assess the differences between global prevalence and observed in the polish population, as same as differences
between Irish and Polish populations' prevalence of SP. For all analyses, p ≤ 0.05 was considered statistically signi�cant. All analyses
were carried out using Statistica software (TIBCO Software Inc., CA, USA).

3. Results

3.1 The demographic characteristics and health status of the study
participants
The study participants (2553) were students of various universities in Poland. Among the students, the distribution of the represented
�elds of study was as follows: humanities 45.20% (n = 1154); technical 6.93% (n = 177); medical 23.85% (n = 609); natural science
20.13% (514); artistic 0.31%; economic 2.08% (n = 53); sports 0.78% (n = 20); military and marine 0.71% (n = 18). Detailed distribution of
the represented �elds of study among participants show table S1.

The demographic characteristics and health status of the study participants are presented in Table 1.



Page 6/18

Table 1. Participants’ demographic and health status characteristics by the group (n = 2553)  

Group SP+/SP-:   SP + SP - p

N   846 1707  

% Female (n)   32.2 (656) 67.8 (1382) 0.04

% Male (n)   36.9 (190) 63.1 (325)

Age M (SD)

Me

22 (2.38)

22.0

21 (2.20)

21.0

 

  RNG 18–35 18–35 < 0.001

Psychiatric disorder

% (n)

       

Anxiety 2.7% (23) 1.2% (20) 0.006*

Mood 4.1% (35) 2.2% (37) 0.004*

Others - 0.5% (9)  

Somatic disorder

% (n)

Endocrine

Allergic and Atopic

Autoimmune

7.3% (62)

4.5% (38)

3.7% (31)

6.3% (107)

5.2% (88)

3.3% (57)

0.13

0.5

0.62

Pulmonary

Gastrointestinal

3.3% (28)

2.6% (22)

2.7% (46)

1.2% (21)

0.44

0.01*

Cardiovascular 1.9% (16) 1% (17) 0.09

Neurological 1.8% (15) 1.3% (22) 0.3

Hematologic 1.2% (10) 0.5% (9) 0.05

One health problem % (n)   20.3% (172) 17.6% (300) 0.09

Two health problem

% (n)

  5.2% (44) 4.5% (76) 0.4

Three or more health problem % (n)   3.4% (29) 1.5% (26) 0.003

Medicines taken

% (n)

Antidepressants 6.3% (53) 2.5% (43) 0.02*

Mood stabilizers 0.9% (8) 0.7% (12) 0.41

Thyroid hormones 6.1% (52) 5.9% (100) 0.77

Hormonal contraception 5.3% (45) 3.6% (62) 0.50

Antiallergic and anti-asthmatic 3.9% (33) 4.5% (76) 0.51

Note. SP + = participants with at least one SP episode ever; SP- = individuals who have not experienced SP; SD = standard deviation;
M = mean; Me = Median; RNG = refers to range; p = signi�cance coe�cients; * = statistically signi�cant

3.2 Point Prevalence of SP
Of the 2553 students participating in the study, 846 participants (33.14%, 95%Cl: 31.31–34.96) experienced at least one SP episode ever
(SP+) (32.2% F, 36.9% M). 260 students experienced 4 or more SP episodes in the last year (10.2%). The detailed frequency distribution
of sleep paralysis episodes among participants who experienced at least 1 SP episode ever is shown in Fig.2.

3.3 Sleep Paralysis and Behavioral Factors

3.3.1 Age
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Participants who experienced at least 1 SP episode ever (SP+) were on average older than those who never experienced SP (SP-), M = 
22.26, Me = 22.00, SD = 2.38 vs. M = 21.76, Me = 21.00, SD = 2.20 (Z = 5.62; p < 0.001).

3.3.2 Body Mass Index (BMI)
SP + respondents had higher BMI compared to SP- participants, M = 22.83, Me = 04.22, SD = 4.50 vs. M = 22.47, Me = 21.55, SD = 5.77 (Z 
= 2.61; p = 0.009).

It was found that SP + women had a signi�cantly higher BMI than SP- women, M = 22.44, Me = 21.51, SD = 4.31 vs. M = 21.72, Me = 21.0,
SD = 2.17 (Z = 2.61; p = 0.009)

3.3.3 Use of alcohol and cigarettes
In the smokers’ group, odds ratio for SP was 1.48 higher than in non-smokers (OR: 1.48, 95% CI: 1.21–1.81, p = 0.0002).

SP + subjects smoked more cigarettes per day and smoked longer compared to SP-participants, M = 1.64, Me = 0, SD = 4.0 vs. M = 1.24,
Me = 0, SD = 3.59 (Z = 3.66; p = 0.0003); M = 1.12, Me = 0, SD = 2.40 vs. M = 0.81, Me = 0, SD = 2.25 (Z = 4.29; p = 0.00001).

SP + women smoked more cigarettes and for a longer period time compared to SP- women, M = 1.58, Me = 0, SD = 2.17 vs. M = 1.24, Me = 
0, SD = 3.59 (Z = 3.66; p = 0.0003); M = 1.12, Me = 0, SD = 2.40 vs. M = 1.18, Me = 0, SD = 3.52 (Z = 3.66; p = 0.0003);

The odds ratio for SP was 1.52 higher for subjects who reported alcohol consumption versus subjects reporting abstinence (OR: 1.52,
95% CI: 1.25–1.85, p < 0.0001).

It was observed that the SP + subjects consumed alcohol signi�cantly more often than the SP- subjects, M = 2.0 Me = 2.0 SD = 1.23 vs. M 
= 0.81, Me = 0, SD = 2.25 (Z = 4.29; p = 0.00001).

3.3.4 Sleep-related variables
The average sleep duration did not differ between SP + and SP- participants.

Study participants who slept an average of 5 or fewer hours a day compared to participants who spent an average of 6 to 9.5 hours a
day sleeping had more SP episodes in the last month, M = 1.09, Me = 0, SD = 1.64 vs. M = 0.68, Me = 0, SD = 1.50 (Z = 3.51; p = 0.0004)
and year, M = 7.67, Me = 3, SD = 17.21 vs. M = 4.93, Me = 2, SD = 11.67 (Z = 2.68; p = 0.007).

Likewise women who slept an average of 5 or fewer hours compared to women who slept 6 to 9.5 hours a night had more SP episodes in
the last month, M = 1.16, Me = 1, SD = 1.66 vs. M = 0.68, Me = 0, SD = 1.50 (Z = 3.51; p = 0.0004) and year, M = 7.67, Me = 3, SD = 17.21 vs.
M = 4.51, Me = 2, SD = 9.86 (Z = 2.95; p = 0.003) and ever, M = 38.67, Me = 7, SD = 139.35 vs. M = 21.1, Me = 5, SD = 84.04 (Z = 2.28; p = 
0.023).

In the group of men, there was no difference in the amount of SP between those who slept less than 5 hours per day and those who slept
from 6 to 9.5 hours per day.

Study participants who slept an average of 10 or more hours per day, compared with those who slept between 6 and 9.5 hours per day,
had a higher incidence of SP episodes throughout their lives by the time of study, M = 22.04 Me = 10, SD = 27.91 vs. M = 23.34, Me = 5,
SD = 106.15 (Z = 3.82; p = 0.0001)

In the group of studied women, sleep time was negatively correlated with the number of SP episodes in the last year (R = − 0.16; p < 
0.008).

Among participants, 499 (58.98%) reported episodes of SP while sleeping on their back, 58 (6.86%) on the stomach, and 289 (34.16%)
reported that the position did not matter. Sleep position (supine/prone) was not associated with increased frequency of SP.

3.3.5 Physical activity and SP prevalence
Playing sports was associated with a 1.31 higher odds ratio for developing SP versus lack of sports activity (OR: 1.31; 95% CI: 1.11–1.55;
p = 0.001).

SP + subjects spent more hours per week on physical activity compared to SP-, M = 1.99, Me = 1.0, SD = 1.2 vs. M = 1.63, Me = 0, SD = 2.26
(Z = 3.76; p = 0.0002). SP + women spent more hours during the week engaged in physical activity compared to SP- women, M = 1.75, Me 
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= 0, SD = 2.22 vs. M = 1.63, Me = 0, SD = 2.26 (Z = 3.76; p = 0.0002).

Participants who experienced twenty or more episodes of SP by the time of the study spent more hours per week on physical activity
compared to those who had fewer episodes or never experienced SP, M = 2.22, Me = 1.0, SD = 2.50 vs. M = 1.70, Me = 0, SD = 2.31 (Z = 
3.44; p = 0.0006).

There was no correlation between the number of hours spent on physical activity and the number of SP episodes (p < 0.05). There were
also no differences in the frequency of SP between the groups that were devoted to sports: > = 10 h / 5–9 h / <= 4 h per week (p < 0.05).

3.4 The relationship between the frequency of SP and the occurrence of other diseases and drug use.

People who experienced at least one episode of SP were analyzed. In the group of analyzed participants, there were people without any
health problems, people reporting 1) one or 2) two or 3) three or more health problems.

3.4.1 The prevalence of SP and the presence of other psychiatric disorders
The subjects who reported any mental disorders had more SP episodes during their lifetime compared to healthy subjects, M = 23.70, Me 
= 10, SD = 45.3 vs. M = 25.77, Me = 5, SD = 116.44 (Z = 2.62; p = 0.009). The presence of any type of mental disorder in the subjects was
associated with a 1.77 higher odds ratio for SP compared to the mentally healthy subjects (OR: 1.77; 95% CI: 1.22–2.55; p = 0.002).

In the SP + group, people who reported mental disorders (n = 56) were older, had a higher BMI, smoked more cigarettes for a longer period
time, had more PTSD symptoms had more PTSD symptoms re�ected by the PCL-5 scale, and had more SP episodes throughout their
lives compared to mentally healthy people, see Table 2.

  Table 2. Participants who experienced at least one SP in their lives - differences between those who
reported mental disorders and those who did not report them.

  SP+  

With psychiatric disorders Without psychiatric disorders

Me M Range IQR Me M Range IQR Z p

Age 23.0 22.95 15.0 3.00 22 22.21 16.0 3.00 2.22 0.026

BMI 23.01 24.42 17.31 4.27 21.97 22.71 47.45 4.96 2.09 .036

Number of cigarettes
smoked

0 3.05 1.0 0.25 0 1.54 1.0 0 2.78 0.005

Number of pack-year 0 2.25 11.25 0.60 0 1.04 10.0 0 3.27 0.001

PCL-5 33.5 32.66 65.0 26.0 28.0 28.33 72.0 26.0 2.04 0.041

The number of SP
throughout the lifetime

10.0 23.34 299.0 16.0 5.0 25.79 1999.0 13.0 2.56 0.01

Note. SP + = participants with at least one lifetime episode of SP ever; Me = median; M = mean; IQR = interquartile range; Z = score; p = 
signi�cance coe�cients

Study participants who reported a mood disorder had a 2.07-fold higher risk of developing SP compared to patients who did not have a
mood disorder (OR: 2.07; 95% CI 1.29–3.31; p = 0.002).

Signi�cant correlations between the frequency of SP episodes and lifestyle variables were found among participants reporting: any
mental disorders, anxiety disorder, mood disorder, see Table 3.
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Table 3. Correlation between age, BMI, lifestyle variables, and SP frequency during the last month, year, and lifetime in individual
groups of participants.

The
number of
SP
episodes:

Participants reported mental
disorder

Participants reported somatic disorder Participants
reported two or
more health
problem

Any mental
disorders

Anxiety Mood Allergies Asthma Cardiovascular Hematologic Two
health
problem

Three or
more
health
problem

in the last
month

-frequency of
alcohol
consumption
per month, R 
= 0.28

- Average
sleep
duration in
hours per
day, R= -0.32

      -number
of
coffee
cups per
day, R = 
0.5

  -BMI, R = 0.7 number
of
coffee
cups
per day,
R = 0.31

 

in the last
year

- number of
hours of
physical
activity per
week,

R = 0.47

-
average
sleep
duration
in hours
per day,

R= -0.51

-
number
of hours
of
physical
activity
per
week,

R = 0.51

-age,

R= -0.33

-number
of
coffee
cups per
day, R = 
0.49

-
average
sleep
duration
in hours
per day,

R= -0.42

-age,

R= -0.63

- average
sleep
duration in
hours per
day, R= -0.72

  -age,

R= -0.42

throughout
the
lifetime

- number of
hours of
physical
activity per
week,

R = 0.43

-
average
sleep
duration
in hours
per day,

R= -0.47

-
number
of hours
of
physical
activity
per
week,

R = 0.43

-
number
of hours
of
physical
activity
per
week, R 
= 0.48

        -number
of
coffee
cups
per day,
R = 0.4

-number
of hours
of
physical
activity
per
week,

R = 0.38

 

  Participants reporting regularly taking medication

Number of
SP
episodes:

Any medications thyroid hormones hormonal
contraception

antidepressants antiallergic
and anti-
asthmatic

in the last
month

- average sleep
duration in hours
per day, R= -0.33

       

in the last
year

- number of hours
of physical activity
per week, R = 0.46

  -BMI, R = 0.34

-number of coffee cups
per day, R = 0.36

-average sleep duration in
hours per day, R = 0.39

-age, R = 0.41
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Table 3. Correlation between age, BMI, lifestyle variables, and SP frequency during the last month, year, and lifetime in individual
groups of participants.

throughout
the
lifetime

- number of hours
of physical activity
per week, R = 0.35

- number of
cigarettes smoked
per day, R = 0.34

- number of pack-
years, R = 0.34

  - average sleep duration in
hours per day, R = 0.36

-age, R = 0.42

Note. The correlation between age, BMI, lifestyle variables, and the number of SP episodes during the last month, year, and lifetime in
individual groups of participants using the Spearman's rank correlation coe�cient (R). Signi�cance coe�cients, p < 0.05

3.4.2 The prevalence of SP and the presence of other somatic disorders
The subjects who reported any type of somatic disorders had more SP episodes during their lifetime compared to healthy subjects, M = 
21.74, Me = 6, SD = 70.75, vs. M = 27.24, Me = 5, SD = 126,58 (Z = 2,78; p = 0,005). The presence of any type of somatic disorder was
associated with a 1.34-fold higher odds ratio of developing SP (OR: 1.34; 95% CI 1.11–1.61; p = 0.002).

In the group of patients with three health problems, the odds ratio for developing SP was 2.3 times higher than in those who had fewer
health problems or were healthy (OR: 2.3; 95% CI 1.35–3.93; p = 0.002).

Students who reported hematological disorders had 2.54 times higher odds ratio for SP compared to healthy people (OR: 2.54; 95% CI
1.00–6.47; p = 0.05).

Individuals with gastrointestinal disorders had a 2.26-fold higher odds ratio for SP development compared with persons without
gastrointestinal disorders (OR: 2.26; 95% CI 1.22–4.16; p = 0.009).

Responders with cardiovascular disease had a 2.15-fold higher odds ratio for SP development compared with persons without
cardiovascular disease (OR: 2.15; 95% CI 1.17–3.93; p = 0.01).

Signi�cant correlations between the frequency of SP episodes and age, BMI, and lifestyle variables were found among participants
reporting: allergies, asthma, cardiological diseases, hematological disorder, two health problem, three or more health problems, see
Table 3.

3.4.3 The prevalence of SP and drug intake
Patients taking antidepressants had a 1.58 higher odds ratio for developing SP compared to those not taking antidepressants (OR: 1.58;
95% CI 1.09–2.29; p = 0.01).

Signi�cant correlations between the frequency of SP episodes and age, BMI, and lifestyle variables were found among participants
reporting taking medications regularly: any medications, thyroid hormones, hormonal contraception, antidepressants, antiallergic and
anti-asthmatic, see Table 3.

3.5 The relationship between SP and the severity of anxiety symptoms

3.5.1 SP and symptoms of anxiety as a personality trait
A higher level of anxiety as a constant personality trait (number of points in the STAI questionnaire > = 44) was associated with 1.20
higher odds ratio for SP (OR: 1.20, 95% CI: 1.01–1.41; p = 0.035)

The SP + participants had a signi�cantly higher level of anxiety understood as a personality trait compared to the SP- participants, M = 
47.9, Me = 48.0, SD = 10.74 M vs. M = 46.9, Me = 46.0, SD = 10.77 (Z = 2.12; p = 0.034).

Among SP + men, the severity of symptoms measured with the STAI questionnaire was higher than among SP- men, M = 48.1, Me = 48.0,
SD = 11.18 vs. M = 43.8, Me = 44.0, SD = 10.47 (Z = 4.09; p = 0.00004).

The severity of anxiety symptoms did not differ between SP + women and SP- women (p > 0.05).

Participants who experienced twenty or more episodes of SP by the time of the study had higher STAI scores compared to those who had
fewer episodes or never experienced SP, M = 48.67, Me = 49.5, SD = 10.59 vs. M = 47.12, Me = 47.0, SD = 10.78 (Z = 2.12; p = 0.034).
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3.5.2 SP and a tendency to worry
It was found that SP + men had a higher tendency to worry (they had a higher score on the PSWQ) compared to SP- men, M = 52.83, Me = 
53.0 SD = 13.96 vs. M = 47.69, Me = 48.0, SD = 14.73 (Z = 3.71; p = 0.0002).

3.5.3 SP and severity of symptoms of Post-Traumatic Stress Disorder (PTSD)
The severity of PTSD symptoms did not differ between those with SP and those who never experienced SP (p > 0.05).

4. Discussion
The aim of our study was to assess the prevalence of SP and to identify risk factors for its occurrence in a Polish student population.
Sleep paralysis remains a poorly researched disorder and work is underway to clarify the risk factors for its occurrence.

The point prevalence of SP in the population of Polish students was 33% which does not differ statistically signi�cantly from the
average worldwide prevalence in students, estimated at 28.3% (chi2 = 0,104). To the best of our knowledge, among other European
countries, only Ireland has carried out a study on the student population, with a prevalence rate of SP − 19.9% [55], which is also not
statistically signi�cantly lower than in our country (chi2 = 0,5) [54]. The highest prevalence in the student population was recorded in Peru
namely 55% [55]. In student populations within other countries, the prevalence of SP varies by study, e.g. in Canada, 29–41.9% of
students have experienced at least one episode of SP [56, 57]; in the USA about 25% [58], in Japan from 38.9–43% [57, 59]; in Nigeria,
from 26.2–44.2% [60, 61]; in Egypt 43% [10], in Kuwait about 29% and in Sudan 30% [62].

Our assumptions regarding the association of SP with lifestyle factors have been partially con�rmed. We found an association between
SP and BMI, alcohol consumption, smoking, sleep duration, and physical activity. Subjects who experienced at least 1 SP ever had a
higher BMI compared to those who had never experienced it. Similar results were obtained by Sharpless et al, 2010, which showed a
positive correlation between the amount of FISP (Fearful Isolated Sleep Paralysis) and the BMI of the subjects [8]. It is interesting that in
a 2017 study on the student population by Abdel Wahed and Hassan, BMI over 25 was associated with higher levels of anxiety and
stress [63]. The relationship between the incidence of SP and the use of stimulants such as alcohol and cigarettes is not surprising.
Previous studies have already con�rmed this relationship [19, 24]. Munezawa et al, in their study in a group of 90,081 Japanese
teenagers, found a higher incidence of SP among alcohol users (7.1% vs 12.2%) and cigarette smokers (7.8% vs 15.3%) compared to
those who did not use these stimulants [19]. It is interesting, however, that in this population of Polish students, the use of these
stimulants is associated with a higher odds ratio for SP by as much as 1.52 for alcohol and 1.48 for smoking.

Our observations con�rmed that the incidence of SP may be related to the duration of sleep [24, 64, 65]. The mean time of sleep per day
was negatively correlated with the number of SP episodes during last year in women. There was a negative correlation in participants
who suffered from hematological disorders, asthma, and anxiety disorders. In addition, study participants who slept an average of 5 or
fewer hours a night compared to participants who spent an average of 6 to 9.5 hours a night sleeping had more SP during the last month
and year. Also, too much sleep ( > = 10 h) was associated with a higher number of SP episodes throughout a lifetime. Munezawa et al.,
2011 made similar observations in a group of Japanese teenagers they studied, where the incidence of SP was higher in those who slept
fewer than 5 hours or more than 9 hours per day [19].

The results we obtained regarding the in�uence of physical activity on the incidence of SP may seem controversial in the light of many
studies that document the bene�cial effect of physical activity on sleep quality [66, 67]. However, it is important to remember that the
effect of exercise on sleep depends on gender, age, BMI, condition, type, and protocol of exercise (intensity, duration, and type of exercise)
[67, 68]. Vigorous exercise can signi�cantly affect sleep architecture, increasing the delay in slow wave (SWS) and paradoxical (REM)
sleep, reducing the amount of REM sleep [69, 70]. In our study, we did not assess the usual hours of physical exercise and sleep, and as
the research suggests, it may be related to the occurrence of sleep disorders, because a negative impact on sleep latency and awakening
at night was noticed in people who exercise earlier than 8 hours or less than 4 hours before bedtime [69, 70]. A further investigation
extending the research methods with a detailed assessment of the exercise schedule and normal hours of sleep appears worthy of
pursuit.

The results of research by Ruotolo et al., 2016, which showed that children involved in physical activity suffered from parasomnia more
often (62%) than physically inactive children (38%) is notable [71]. To date, the effect of physical activity on the incidence of SP has not
been explored. Our results indicate that there was higher physical activity in participants who experienced at least one episode of SP
compared to those who never experienced the phenomenon. Additionally, there is a positive correlation between the number of hours
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spent on physical activity and the number of SP episodes in people with at least two health problems, mental disorders, or those taking
antidepressants which suggests that exercise may be related to SP to some extent. The subject requires a detailed study, bearing in mind
that the level of physical activity was not tested by us with special questionnaires, but only with the proprietary sociodemographic survey,
which included two questions about sport: "Do you do sports?” and "If so, how many hours a week do you do physical activity?"

As we showed in our study, people with an additional burden of somatic disorders have a higher risk of developing SP and more often
experience episodes of SP. Little research has been done to date on the relationship between SP and other diseases. Mume and Ikem,
2009 showed that there are signi�cant differences in the prevalence of SP between healthy and sick people. In their study, SP was
reported by 28% of healthy people, 44% of orthopedic patients, and 56% of patients complaining of multiple somatic complaints [37]. In a
study by Takeuchi et al., 2002, the group of subjects who experienced isolated SP exhibited poorer performance, more complaints of
physical, mental, and neurotic symptoms, and increased subjective fatigue compared to subjects who never experienced SP [36].
Moreover, more frequent occurrence of SP with such disease entities as obstructive sleep apnea and arterial hypertension were also
noticed [33, 36].

The correlation between the occurrence of mental disorders and more frequent SP episodes has been con�rmed in many studies on
sleep paralysis [7, 47, 72]. The results of our study reveal that a high level of anxiety understood as a personality trait (> 44 points) is
associated with as much as a 1.20 higher odds ratio for SP. Moreover, participants who experienced at least one episode of SP in their
lifetime had signi�cantly higher symptoms of anxiety, which is understood as a personality trait, compared to those who never
experienced it. Interestingly, this relationship was observed especially in men. There were no signi�cant differences in anxiety levels
among women. In men who experienced at least 1 SP episode in their lifetime, the severity of worry was signi�cantly higher compared to
those who had never experienced it. The results of our research suggest that high levels of anxiety as a personality trait and a tendency
to worry may be risk factors for developing SP. Jalal and Hinton (2015) also observed such a relationship in the Egyptian student
population [10]. The relationship between the presence of anxiety symptoms is also con�rmed by the observations of other researchers
[13, 17, 34, 73]. Importantly, our research shows that people suffering from mental disorders were not only at signi�cant risk of
developing SP but also had signi�cantly more episodes of SP throughout their lives compared to people with a negative history of
mental illness. In the SP + group, people suffering from mental disorders (n = 56) were older, had a higher BMI, smoked more cigarettes
for a longer period time, had more PTSD symptoms and more incidences of SP throughout their lives compared to mentally healthy
people, see Table 2. Interestingly, the results of our study indicate that taking antidepressants is associated with an increased risk of SP.
This is surprising, considering that other studies have not con�rmed the effect of these drugs on the incidence of SP [8, 18, 21]. Moreover,
there are reports of successful treatment of SP with SSRIs and TLPDs [74–76]. On the other hand, it is a fact that some classes of
antidepressants may worsen the quality of sleep due to the activation of 5-HT2 serotonergic receptors and increased noradrenergic and
dopaminergic neurotransmission. In addition, some drugs from the SSRI, SNRI, and TCA groups also have a negative impact on sleep
documented by research [77]. They induce or worsen bruxism during sleep, may induce nightmares, and disrupt muscle tone during REM
sleep, which may induce or exacerbate the movement disorder associated with the REM sleep phase [77]. The effect of antidepressants
depends on both the class and their dose, so it would be important to carefully study the effect of these drugs on SP. It can be assumed
that the more frequent occurrence of SP may be conditioned by many factors, as a component of lifestyle, mental and physical health.

In our study, we did not con�rm an association of SP with PTSD what was found in other studies. However, this can be explained by the
fact that the student population, despite being exposed to chronic stress, is not at risk of Post-Traumatic Stress Syndrome.

The study has several limitations. The �rst is the form of an online questionnaire that makes it impossible to clarify the question if the
researcher feels it is unclear. The second is that people suffering from SP were more likely to respond to the survey than people who did
not experience this phenomenon, which could have in�uenced the result of the prevalence of SP in the Polish student population. A large
sample size may in�uence the results of a study by showing signi�cant statistical differences even when they are clinically insigni�cant.
Another is that the number of SP risk factors in our online survey was limited. We assume that there are other risk factors in�uencing the
prevalence of SP in the Polish student population. In the future, it would be interesting to extend the research methods to include
assessment tools: stress exposure, ways of coping with stress, assessment of depressive symptoms, hygiene and quality of sleep, sleep
disorders, physical activity; taking into account the frequency, intensity, and type of training of participants, as well as the usual time of
exercise. Another limitation of the study is that women accounted for 80% of the respondents. The reason for this may be that in Poland,
in 2018, women dominated at most Universities [78]. Women accounted for 70% of students of humanities and medicine, and almost
70% of those studying art and natural sciences [78]. In the future, it would be worthwhile to conduct a study of faculties focusing on
male students. Further research is required to establish SP risk factors in the Polish population.
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The results of our research indicate that a large proportion of students experienced isolated sleep paralysis. The variables predisposing
to this disorder include both psychological conditions (tendency to worry, high level of anxiety as a constant personality trait), general
health (the presence of somatic and mental disorders) as well as behavioral factors (stimulants, sleep time, level of physical activity,
medicines). Considering the large scale of the problem, detailed studies would be warranted to further investigate the in�uence of these
variables on the frequency and course of sleep paralysis. Accurate determination of predictors is essential to designing preventive and
therapeutic interventions.

5. Conclusions
1. The point prevalence of SP in the population of Polish students was 33% which does not differ statistically signi�cantly from the

average worldwide prevalence in students, estimated at 28.3%.

2. Smoking, alcohol consumption, physical activity, the presence of somatic and mental disorders, taking antidepressants, and the
level of anxiety as a constant personality trait are associated with an increased odds ratio for SP in the Polish student population.

3. Older age, higher BMI, sleep duration (Too short [<= 5h / d] or too long [> = 10h / d]) were associated with more frequent occurrence
of SP in our study population.

4. Individuals burdened with other somatic and mental disorders have more SP compared to healthy people.

5. Further research is recommended to determine the mechanisms by which these factors in�uence the course of development of SP.
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