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Abstract 

Background: Sleep paralysis (SP) is a transitional 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 influencing factors such as the intensifica‑
tion 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), sleep deprivations and poor sleep hygiene. The 
study aimed to assess the prevalence of SP and determine the risk factors for the occurrence of SP in the population 
of Polish students.

Methods: The study used a battery online consisting of a set of questionnaires 1) 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 partici‑
pant 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 disease (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 individuals to this dis‑
order. Due to the numerous risk factors for SP, it is necessary to conduct additional research to confirm the impact of 
these factors and to investigate the mechanisms of their influence on SP.
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Background
Sleep paralysis (SP) is a transitional dissociative state that 
occurs upon falling asleep or going from sleep to wake-
fulness [1, 2]. It usually lasts from a few seconds to sev-
eral 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 
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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, hallucina-
tions 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. Recur-
ring SP episodes accompanied by clinically significant 
anxiety and stress are classified as Recurrent Isolated 
Sleep Paralysis (RISP) [11]. SP episodes with markedly 
increased anxiety are called Fearful Isolated Sleep Paraly-
sis (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 multi-
factorial [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 influencing factors such as 
the intensification of anxiety symptoms, a tendency to 
worry, the presence of PTSD symptoms, and behavioral 
factors such as the consumption of psychoactive sub-
stances (caffeine, alcohol, nicotine), sleep deprivations, 
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 Gener-
alized Anxiety Disorder (GAD), where SP prevalence 
reaches 15.8%, Panic Disorder, where it ranges from 20.8 
to 30.6%, and Social Phobia 22%, are particularly vulner-
able [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 psychoac-
tive 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 confirmed its role as a 
predictor of SP [17]. However, some reports support the 
relationship between drinking alcohol, smoking, and the 
occurrence of SP [13, 17, 19, 24].

The influence 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 influence 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 dishar-
mony which is usually associated with adaptation to adult 
life in a new specific environment. Students must learn 
independent functioning whilst dealing with require-
ments related to a rapid acquisition of knowledge which 
leads to stress and an eventual irregular sleep cycle [38]. 
Additionally, improper eating habits, insufficient physi-
cal activity, family and relationship problems, financial 
woes, and difficulties 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 pub-
lished 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) identify potential factors which could be predictors 
of SP occurrence in a Polish student population.

Methods
Study participants and procedure
This web-based cross-sectional survey was conducted 
from March 2018 to June 2018. The participants of the 
research were 4500 randomly selected students from 
various Polish universities (and different grades of study), 
who were sent a research survey via Facebook. The sur-
vey was completed by 2598 participants (response rate 
57.73%): 2073 female students (80%) and 525 male stu-
dents (20%) aged 18 to 50. To unify the participant sam-
ple, people over 35 were excluded from the study (45 



Page 3 of 13Wróbel‑Knybel et al. BMC Psychiatry          (2022) 22:383  

students). The procedure of recruiting participants to 
study is shown in Fig. 1.

All the students participating in the research completed 
a battery of online questionnaires containing open-ended 
and closed-ended questions: 1) the proprietary personal 
questionnaire, 2) the Sleep Paralysis Experience and 
Phenomenology Questionnaire (SP-EPQ) [41], 3) the 
PTSD checklist (PCL) [42], 4) the State and Trait Anxi-
ety Inventory (STAI-T) [43] and 5) the Penn State Worry 
Questionnaire (PSWQ) [44].

Methods
Personal questionnaire
In this study, we applied a modified version of our propri-
etary questionnaire, which we used in previous research 
[40, 45]. The questionnaire consists of the following parts:

 I. personal data, i.e. gender, age, height, body mass, 
size of the city of residence, name of the University

 II. lifestyle data, i.e. smoking (number of cigarettes 
smoked during the day and how long has the per-
son been smoking in years), the average sleep dura-
tion during the day (number of hours), alcohol 
consumption (type of alcohol and frequency of 
alcohol drinking during the month), caffeine intake 
(number of cups of coffee during the day), physical 
activity (the number of hours of physical activity 
during the week).

 III. health data, i.e. the presence of chronic diseases 
confirmed by a formal diagnosis (somatic and psy-
chiatric) and medications taken.

Sleep Paralysis Experience and Phenomenology 
Questionnaire (SP‑EPQ)
We used the SP-EPQ questionnaire designed by Baland 
Jalal and Devon Hinton. It assesses the frequency, dura-
tion, and symptomatology of SP episodes (emotions, hal-
lucinations, and psychosomatic symptoms), and other 
variables related to SP episodes (triggers, time of occur-
rence, sleeping position during SP episodes, and the level 
of knowledge about the phenomenon) [41]. Hitherto, this 
version of the questionnaire has been used in SP studies 
in Italy, Turkey, and Poland [40, 45, 46, 47,]. As part of the 
translation procedure into Polish conditions, the proce-
dure of translation and retranslation by a certified trans-
lator from English into Polish was performed; followed by 
another translation by a professional translator, and then 
edited by a native speaker with medical education [40].

The SP-EPQ consists of 17 questions regarding SP epi-
sodes. The first 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?” All of the 
twelve open-ended questions of the questionnaire are 

Fig. 1 Study participants and procedure: a flowchart to procedure recruiting participants to study
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formulated in the same way, which allows for a verifica-
tion of whether participants understand the questions as 
intended. The remaining five are closed-ended questions. 
Item 8 of the questionnaire comprises twelve closed 
questions regarding the presence of psychosomatic SP 
symptoms (somatic sensations) [40, 45–47]. The Cron-
bach’s alpha coefficient for this part of the test in our 
study is 0.71.

PTSD Checklist (PCL‑5)
The PTSD Checklist (PCL-5) by Blevins et  al., 2015 
assesses the severity of the symptoms of Post-Traumatic 
Stress Disorder in adults [48]. We used the Polish adap-
tation of this scale according to the DSM-5 criteria by 
Ogińska-Bulik, et  al., 2018 [42]. The tool comprises 20 
items evaluating the severity of PTSD symptoms on a 
scale from 0 (not at all) to 4 (very strong). This scale has 
strong psychometric properties [48]. The Cronbach’s 
alpha coefficient in our study was 0.93.

The State‑Trait Anxiety Inventory (STAI)
The STAI questionnaire by CD Spielberger, et  al., is 
designed to measure anxiety in adults. The instrument 
consists of two subscales, the first assesses anxiety as a 
transient situational state and the second as a relatively 
constant personality trait [49]. We used the STAI-T sub-
scale (X-2) of the Polish adaptation of this questionnaire 
which rates trait anxiety [43]. The subscale consists of 
20 items. Participants rate each item on a 5-point Lik-
ert scale ranging from 1 (not at all) to 5 (very much so) 
to indicate to what extent the behavior described in the 
question is typical for them [47]. This measure has dem-
onstrated excellent psychometric properties [47]. Cron-
bach’s alpha coefficient in this study was 0.91.

The Penn State Worry Questionnaire (PSWQ)
Penn State Worry Questionnaire by TJ Meyer, et al., 1990 
is a 16-item inventory designed to assess pathological 
worry [50]. In the current study, we used the Polish adap-
tation by K. Janowski, 2007 [44]. Responses range from 
1 (not at all typical of me) to 5 (very typical of me). This 
instrument has very strong psychometric properties [50]. 
The Cronbach’s alpha coefficient in our study was 0.94.

Statistical analysis
To assess the distribution of analyzed variables, the Sha-
piro-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 vari-
ables, and a Mann-Whitney U-test for continuous vari-
ables. 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 experi-
enced SP (SP-); 2) students who experienced 4 or more 
episodes of SP in a year and less than 4 episodes; 3) stu-
dents who experienced 20 or more episodes of SP by the 
time of examination and less than 20 episodes; 4) report-
ing health problems and not reporting; 5) taking medica-
tions and not taking medications.

The relationship between observed variables was deter-
mined by using Spearman’s rho correlation. To evaluate 
the risk factors associated with sleep paralysis, we cal-
culated the odds ratio (OR). Alpha Cronbach coefficient 
was calculated for reliability analysis of the psychological 
scales used in the study and subscale of SP-EPQ Ques-
tionnaire 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 popula-
tions’ prevalence of SP. For all analyses, p ≤ 0.05 was con-
sidered statistically significant. All analyses were carried 
out using Statistica software (TIBCO Software Inc., CA, 
USA).

Results
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 distri-
bution of the represented fields 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). The detailed 
distribution of the represented fields of study among par-
ticipants shows in Table S1.

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

Point prevalence of SP
Of the 2553 students participating in the study, 846 par-
ticipants (33.14, 95%Cl: 31.31–34.96) experienced at least 
one SP episode ever (SP+) (32.2% F, 36.9% M). 260 stu-
dents 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.

Sleep paralysis and behavioral factors
Age
Participants who experienced at least 1 SP episode ever 
(SP+) were on average older than those who never expe-
rienced 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).
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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 significantly 
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)

Use of alcohol and cigarettes
In the smokers’ group, the 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 of 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 report-
ing abstinence (OR: 1.52, 95% CI: 1.25–1.85, p < 0.0001).

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

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).

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

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 
significance coefficients; a = statistically significant

Group SP+/SP‑: SP + SP ‑ p

N 846 1707

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

% Male (n) 36.9 (190) 63.1 (325)

Age M (SD) 22 (2.38) 21 (2.20)

Me 22.0 21.0

RNG 18–35 18–35 <0.001a

Psychiatric disorder % (n) Anxiety 2.7% (23) 1.2% (20) 0.006a

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

Others – 0.5% (9)

Somatic disease % (n) Endocrine 7.3% (62) 6.3% (107) 0.13

Allergic and Atopic 4.5% (38) 5.2% (88) 0.5

Autoimmune 3.7% (31) 3.3% (57) 0.62

Pulmonary 3.3% (28) 2.7% (46) 0.44

Gastrointestinal 2.6% (22) 1.2% (21) 0.01a

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) 0.003a

Medicines taken
% (n)

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

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
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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 
number 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 nega-
tively 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 stom-
ach, and 289 (34.16%) reported that the position did not 
matter. Sleep position (supine/prone) was not associated 
with increased frequency of SP.

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 = 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).

The relationship between the frequency of SP 
and the occurrence of other diseases and drug use
In this section, only students who have had at least one 
episode of SP in their lifetimes were included. These stu-
dents were divided into groups depending on:

 I. Presence of psychiatric disorder- 1) students who 
reported none and 2) students who reported at 
least one mental disorder (any/mood/anxiety).

 II. Presence of somatic disease- 1) students physically 
healthy and 2) students who did report somatic 

Fig. 2 Histogram showing the distribution of sleep paralysis frequency‑numbers of episodes during last month, last year, and whole life reported 
by participants of the study
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disease (allergies/asthma/ cardiovascular/hemato-
logic/gastrointestinal).

 III. The number of health problems reported (mental 
or somatic)- 1) without any health problems 2) one 
or 3) two or 4) three or more health problems.

 IV. Medication taken- 1) students who reported no 
medications taken and 2) those who did report 
taking prescription medications (any medications/
antidepressants/antiallergic and anti-asthmatic / 
hormonal contraception/thyroid hormones).

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 sub-
jects 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 dis-
orders (n = 56) were older, had a higher BMI, smoked 
more cigarettes and for a longer period, had more 
PTSD symptoms reflected by the PCL-5 scale, and had 
more SP episodes throughout their lives compared to 
mentally healthy people, see Table 2.

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).

Significant correlations between the frequency of SP 
episodes and lifestyle variables were found among par-
ticipants reporting: any mental disorders, anxiety dis-
orders, and mood disorders, see Table 3.

The prevalence of SP and the presence of other somatic 
disease
The subjects who reported any type of somatic disease 
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 disorder had a 
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 disease (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).

Significant correlations between the frequency of SP 
episodes and age, BMI, and lifestyle variables were found 
among participants reporting: allergies, asthma, car-
diological diseases, haematological disorder, two health 
problem, and three or more health problems, see Table 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).

Significant correlations between the frequency of 
SP episodes and age, BMI, and lifestyle variables were 
found among participants reporting taking medications 

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

SP+ participants with at least one lifetime episode of SP ever, Me median, M mean, IQR interquartile range, Z score, p significance coefficients

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 episodes 
throughout the lifetime

10.0 23.34 299.0 16.0 5.0 25.79 1999.0 13.0 2.56 0.01
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regularly: any medications, thyroid hormones, hormo-
nal contraception, antidepressants, antiallergic and anti-
asthmatic, see Table 3.

The relationship between SP and the severity of anxiety 
symptoms
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 a 1.20 higher odds ratio for SP (OR: 1.20, 
95% CI: 1.01–1.41; p = 0.035).

The SP+ participants had a significantly 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).

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) com-
pared 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).

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).

Discussion
The aim of our study was to assess the prevalence of SP 
and to identify potential factors which could be predic-
tors of its in a Polish student population. Sleep paralysis 
remains a poorly researched disorder and work is under-
way to clarify the risk factors for its occurrence.

The point prevalence of SP in the population of Polish 
students was 33% which does not significantly differ sta-
tistically from the average prevalence in students world-
wide, 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 a student population, 
with a prevalence rate of SP - 19.9% [51], which is also 
not statistically significantly lower than in our country 

(chi2 = 0,5) [14]. The highest prevalence in the student 
population was recorded in Peru namely 55% [52]. In stu-
dent populations within other countries, the prevalence 
of SP varies by study, e.g. in Canada, 29 to 41.9% of stu-
dents have experienced at least one episode of SP [53, 
54]; in the USA about 25% [55], in Japan from 38.9 to 43% 
[54, 56]; in Nigeria, from 26.2 to 44.2% [57, 58]; in Egypt 
43% [10], in Kuwait about 29% and in Sudan 30% [59].

Our assumptions regarding the association of SP with 
lifestyle factors have been partially supported. We found 
an association between SP and BMI, alcohol consump-
tion, smoking, sleep duration, and physical activity. Sub-
jects 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 num-
ber 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 [60]. The relationship between the incidence of 
SP and the use of psychoactive substances such as alco-
hol and cigarettes is not surprising. Previous studies have 
already supported this relationship [19, 24]. Munezawa 
et al., in their study in a group of 90,081 Japanese teenag-
ers, 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 substances [19]. 
It is interesting, however, that in this population of Pol-
ish students, the use of these psychoactive substances is 
associated with a higher odds ratio for SP by as much as 
1.52 for alcohol and 1.48 for smoking.

Our observations supported that the incidence of SP 
may be related to the duration of sleep [24, 31, 61]. The 
mean time of sleep per day was negatively correlated with 
the number of SP episodes during the last year in women. 
There was a negative correlation in participants who suf-
fered from hematological disorders, asthma, and anxi-
ety disorders. In addition, study participants who slept 
an average of 5 or fewer hours a night compared to par-
ticipants who spent an average of 6 to 9.5 hours a night 
sleeping had more SP during the last month and year. 
Furthermore, too much sleep (> = 10 h) was associated 
with a higher number of SP episodes throughout a life-
time. Munezawa et  al., 2011 made similar observations 
in a group of Japanese teenagers studied, wherein the 
incidence of SP was higher in those who slept less than 
5 hours or more than 9 hours per day [19].

The results we obtained regarding the influence of 
physical activity on the incidence of SP may seem con-
troversial in light of many studies that document the ben-
eficial effect of physical activity on sleep quality [62, 63]. 
However, it is important to remember that the effect of 
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exercise on sleep depends on gender, age, BMI, condi-
tion, type, and protocol of exercise (intensity, duration, 
and type of exercise) [63, 64]. Vigorous exercise can sig-
nificantly affect sleep architecture, increasing the delay in 
slow wave (SWS) and paradoxical (REM) sleep, reducing 
the amount of REM sleep [65, 66]. 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 [65, 66]. A further investigation 
extending the research methods with a detailed assess-
ment of the exercise schedule and normal hours of sleep 
appears worthy of pursuit.

Results of research by Ruotolo et  al., 2016, showed 
that children involved in physical activity suffered from 
parasomnia more often (62%) than physically inactive 
children (38%) which should be noted [67]. 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 experi-
enced the phenomenon. Additionally, there is a positive 
correlation between the number of hours spent on physi-
cal 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 in some extent. The subject requires 
further study, bearing in mind that the level of physical 
activity was not tested by us with special questionnaires, 
but only with a proprietary sociodemographic survey, 
which included two questions about sport, namely: “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 disease have a higher risk of develop-
ing SP and more often experience episodes of SP. Lit-
tle research has been done to date on the relationship 
between SP and other diseases. Mume and Ikem, 2009 
showed that there are significant differences in the prev-
alence 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 iso-
lated SP exhibited poorer performance, more com-
plaints of physical, mental, and neurotic symptoms, and 
increased subjective fatigue compared to subjects who 
never experienced SP [36]. Moreover, SP occurrences 
were more frequent with obstructive sleep apnea and 
arterial hypertension [33, 36].

The correlation between the occurrence of men-
tal disorders and more frequent SP episodes has been 
confirmed in many studies on sleep paralysis [7, 14, 
68]. 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 significantly 
higher symptoms of anxiety, which is understood as a 
personality trait, compared to those who never experi-
enced it. Interestingly, this relationship was observed 
especially in men. There were no significant differ-
ences in anxiety levels among women. In men who 
experienced at least 1 SP episode in their lifetime, the 
severity of worry was significantly 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 confirmed by the observa-
tions of other researchers [13, 17, 26, 34, 69]. Impor-
tantly, our research shows that people suffering from 
mental disorders were not only at significant risk of 
developing SP but also had significantly 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, had more PTSD symptoms, and had 
more incidences of SP throughout their lives compared 
to mentally healthy people, see Table  2. Interestingly, 
the results of our study indicate that taking antidepres-
sants is associated with an increased risk of SP. This 
is surprising, considering that other studies have not 
supported the effect of these drugs on the incidence of 
SP [8, 18, 21]. Moreover, there are reports of success-
ful treatment of SP with SSRIs and TLPDs [70–72]. On 
the other hand, it is a fact that some classes of anti-
depressants may worsen the quality of sleep due to 
the activation of 5-HT2 serotonergic receptors and 
increased noradrenergic and dopaminergic neuro-
transmission. In addition, some drugs from the SSRI, 
SNRI, and TCA groups also have a negative impact on 
sleep documented by research [73]. 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 associ-
ated with the REM sleep phase [73]. The effect of anti-
depressants depends on both the class and their dose, 
so it would be important to carefully study the effect of 
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these drugs on SP. It can be assumed that the more fre-
quent occurrence of SP may be conditioned by many 
factors, as a component of lifestyle, mental and physi-
cal health.

In our study, we did not support an association of SP 
with PTSD which was found in other studies. However, 
this can be explained by the fact that the student popu-
lation, despite being exposed to chronic stress, is not 
at risk of Post-Traumatic Stress Syndrome [38, 74].

The study has several limitations. The first is the 
form of an online questionnaire which makes it impos-
sible to clarify the question if the researcher feels it 
is unclear. The second is Sampling Bias, namely that 
people suffering from SP could more likely to respond 
to the survey than people who did not experience this 
phenomenon, which might have influenced the result 
of the prevalence of SP in the Polish student popula-
tion. Large sample size may influence the results of 
a study by showing significant statistical differences 
even when they are clinically insignificant. Another is 
that the number of SP risk factors in our online sur-
vey was limited. We assume that there are other risk 
factors influencing the prevalence of SP in the Polish 
student population. In the future, it would be interest-
ing to extend the research methods to include assess-
ment tools: stress exposure, ways of coping with stress, 
assessment of depressive symptoms, hygiene and 
quality of sleep, sleep disorders, physical activity; tak-
ing 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 [75]. Women accounted for 70% of 
students of humanities and medicine, and almost 70% 
of those studying art and natural sciences [75]. 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.

The results of our research indicate that a large pro-
portion 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 (psychoactive substances, sleep 
time, level of physical activity, medicines). Considering 
the large scale of the problem, detailed studies would be 
warranted to further investigate the influence of these 
variables on the frequency and course of sleep paraly-
sis. Accurate determination of predictors is essential to 
designing preventive and therapeutic interventions.

Conclusions
1. The point prevalence of SP in the population of Polish 
students was 33% which does not differ statistically sig-
nificantly from the average worldwide prevalence in stu-
dents, estimated at 28.3%.

2. Smoking, alcohol consumption, physical activity, the 
presence of somatic and mental disorders, taking antide-
pressants, and higher level of anxiety as constant person-
ality trait are associated with an increased odds ratio for 
SP in the Polish student population.

3. Older age, higher BMI, and sleep duration (too 
short [<= 5 h / d] or too long [> = 10 h / d]) were associ-
ated with a 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 influence the course 
of development of SP.
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