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Abstract: Sleep paralysis (SP) is a psychobiological phenomenon caused by temporary desynchrony
in the architecture of rapid eye movement (REM) sleep. It affects approximately 7.6% of the general
population during their lifetime. The aim of this study was to assess (1) the prevalence of SP among
Polish students in Lublin (n = 439) using self-reported online surveys, (2) the frequency of SP-related
somatic and psychopathologic symptoms, and (3) the factors potentially affecting the occurrence of
symptoms among people experiencing SP. We found that the incidence of SP in the Polish student
population was slightly higher (32%) than the average prevalence found in other student populations
(28.3%). The SP clinical picture was dominated by somatic symptomatology: 94% of respondents
reported somatic symptoms (most commonly tachycardia, 76%), 93% reported fear (most commonly
fear of death, 46%), and 66% reported hallucinations (most commonly visual hallucinations, 37%). The
number of SP episodes was related to sleep duration and supine position during sleep. The severity
of somatic symptoms correlated with lifestyle variables and anxiety symptomatology. Our study
shows that a significant proportion of students experience recurrent SP and that this phenomenon is
associated with fear and physical discomfort. The scale of the phenomenon requires a deeper analysis.
Keywords: sleep paralysis; psychopathologic symptoms; anxiety; parasomnia; sleep disorder;
PTSD6; fear

1. Introduction
Sleep paralysis (SP) is a common condition that affects approximately 7.6% of the general
population during their lifetime [1]. The episodes happen either during sleep onset or offset and entail
gross motor paralysis coupled with full consciousness of the situation. Although the pathophysiology
of SP is not well understood, the occurrence of SP is related to a desynchrony in the architecture of rapid
eye movement (REM) sleep [2–4]. In polysomnography, this state is marked by plentiful alpha EEG
or a mixed pattern of alpha waves and low voltage slow waves and persistence of muscle atonia [5].
Body paralysis during SP is triggered by the pons and ventromedial medulla that inhibit the motor
neurons during REM sleep by γ-aminobutyric acid and glycine [2].

Int. J. Environ. Res. Public Health 2020, 17, 3529; doi:10.3390/ijerph17103529

www.mdpi.com/journal/ijerph

Int. J. Environ. Res. Public Health 2020, 17, 3529

2 of 12

SP is usually accompanied by somatic sensations, such as chest pain, shortness of breath,
heart palpitations, feeling of choking, sweating, trembling, light-headedness, and nausea. These
experiences are variously classified and labelled by researchers, for example, panic symptoms [6],
somatic symptoms [7], or vegetative symptoms [8].
SP is often accompanied by visual, tactile, as well as auditory hallucinations [9,10]. SP
hallucinations are commonly classified into three types: (1) the “intruder” associated with a sense of a
menacing presence, (2) the “incubus” associated with a feeling of tightness on the chest, and (3) unusual
bodily sensations such as feelings of levitation and other types of OBEs (out-of-body experiences) [9].
SP hallucinations have generated different interpretations that vary depending on the culture in
which they occur. In China, SP is understood as “ghost oppression” [11]. In Japan, it is thought to
be caused by one of the Buddhist deities referred to as Fudoh-Myohoh (“Kanashibari”) [12]. In the
United States, it is sometimes interpreted as alien abduction [13]. In Egypt, it is described as an attack
by the evil genies (i.e., the jinn) [14]; in Turkey, as a Karabasan attack (spirit like creatures) [15]; in
Newfoundland, as an old witch (“old hag phenomenon”) [16]; in Italy, as a pandafeche attack (witches
and cat-like creatures) [17]; in South Africa, as an attack by the Thokoloshe [18]; in Brazil, as a crone
with long fingernails who tramples on the chest (“Pisadeira”) [19]; and in Cambodia, as an attack by a
ghost, with SP called “the ghost pushes you down” [6]. These cultural explanations of SP may affect
the rate and severity of SP episodes.
SP is often associated with severe anxiety [1,9,20–22], and cultural interpretations of SP (e.g.,
as a supernatural experience) seem to exacerbate its severity. In Egypt, where SP is regarded as a
supernatural experience, 50% of respondents reported fear of death. However, in Demark, where SP is
interpreted as a psychological phenomenon, only 17% reported such fears [23]. Thus, the geographic
and cultural bases of SP can have differing affects across different cultures.
SP is more common in people with narcolepsy and other psychiatric disorders, especially in
those with anxiety disorders such as panic disorders (between 20.8% to 30.6%) [24], social phobias
(22.2%) [24], or generalized anxiety disorders (15.8%) [24]. Some studies show an increased incidence
of SP in people with post-traumatic stress disorder (PTSD) [14,25], 67% in a Cambodian sample [6].
Research also indicates that depression is strongly associated with SP in a multiple predictor model [26]
and that people who experience SP have higher symptoms of depression compared to people who have
never experienced SP [27,28]. Sharpless et al., 2010, find a significant correlation between depression
symptoms and recurrent fearful SP [29]. Body position during sleep onset seems relevant as SP is
more common when sleeping in a supine position [9]. Moreover, SP prevalence rates are significantly
higher in the student population (28.3%) compared to the general population (7.6%) [1]. SP that occurs
independently of sleep disorders is referred to as isolated sleep paralysis [30]. The International
Classification of Sleep Disorders (ICSD) classification distinguished Recurrent Isolated Sleep Paralysis
(RISP) from regular sleep paralysis, placing it in the group of parasomnias related to the REM sleep
phase [31]. Moreover, in the latest version of the International Classification of Diseases (ICD-11),
RISP was defined and classified under the code 7B01.1 [32]. In the fifth edition of Diagnostic and
Statistical Manual of Mental Disorders (DSM-5), RISP is not included, although it can be marked 307.40
(unspecified sleep-wake disorder) or 307.49 (other specified sleep-wake disorders) [33].
To date, no published studies have examined SP in Poland. The aim of the current study is to
assess (1) the prevalence of SP in a Polish student population, (2) the occurrence of SP-related somatic
and clinical symptoms, and (3) the factors contributing to the occurrence of somatic and clinical
symptoms among SP experiencers.
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2. Materials and Methods
2.1. Participants
The study was designed as a cross-sectional questionnaire-based descriptive study. The
questionnaire was sent via Facebook to 2500 randomly selected students from various universities
(and different years of study) in the Lublin Province of Poland. All data were collected from March
2018 to August 2018. The survey was completed by 439 students: 328 female students (75%) and
111 male students (25%) aged 18 to 50 years (Table 1). All participants completed a battery of
online questionnaires: (1) a demographic questionnaire, (2) the Sleep Paralysis Experiences and
Phenomenology Questionnaire (SP-EPQ), (3) The PTSD Checklist (PCL), (4) The State-Trait Anxiety
Inventory (STAI-T), and (5) The Penn State Worry Questionnaire (PSWQ).
Table 1. Participants’ demographic characteristics.
Sample Type
SP +
No SP

N
140
299

% Female (n)
31.4 (103)
68.6 (225)

% Male (n)
33.3 (37)
76.7 (74)

Age
M (SD)

RNG

22 (3.92)
22 (4.36)

18–50
18–50

Note. SP+ = participants with at least one lifetime episode of SP; No SP = individuals who have not experienced SP.

2.2. Materials
2.2.1. Demographic Questionnaire
A demographic questionnaire was designed for the current study to collect relevant personal
data. The questionnaire assessed two domains: (1) Personal Data included gender, age, height, weight,
size of the city in which they live, university profile; (2) lifestyle data included cigarette smoking
(the number of cigarettes smoked during the day), the number of hours of sleep during 24 h period
(daytime and night-time), alcohol consumption (type of alcohol and frequency of intake during the
month), the use of dietary energizers (caffeine and caffeine-containing products), sports (number of
hours per week devoted to physical activity).
2.2.2. Sleep Paralysis Experiences and Phenomenology Questionnaire
The Sleep Paralysis Experiences and Phenomenology Questionnaire (SP-EPQ), was designed by
Baland Jalal and Devon Hinton to assess the frequency of SP episodes, the presence of psychological and
somatic symptoms, the prevalence indices, and the level of knowledge about the experience [23]. The
questionnaire has been used in Italy and Turkey [15,17,34]. It is an extended version of the Sleep Paralysis
Questionnaire (SPQ) previously used in Cambodia [6], Nigeria [35], China, America [36,37], Egypt, and
Denmark [14,23]. To adapt the questionnaire for the Polish student demographic, the questionnaire
was translated into Polish by a professional translator, verified by a second professional translator,
edited by a native speaker with a medical degree, and subsequently checked by a proof-reader.
The SP-EPQ consists of 17 open and closed questions regarding the frequency of SP episodes
(e.g., lifetime, last year and month), the average duration of SP episodes, and emotions felt during the
episode. The questionnaire also contains items assessing somatic symptoms accompanying SP, the
nature of hallucinations during SP, causal explanations of SP, and measures taken to prevent further
episodes of SP [23]. The first question of the questionnaire is formulated as follows: "Some people
experienced an event in which they could not move their arms, legs or speak during sleep or waking
up, even though they wanted to do it: Have you ever had such an experience?" If participants answered
yes to this question, they were asked to describe the episode, thus allowing confirmation that the
experience was in fact SP.
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2.2.3. The PTSD Checklist (PCL-5)
The PTSD Checklist (PCL-5) measure used in the current study is the latest Polish version of the
PCL questionnaire developed for the DSM-5 [38–40]. The PCL-5 consists of 20 items pertaining to the
severity of PTSD symptoms assessed on a 5-point scale from 0 (not at all) to 4 (very strongly). The
Cronbach’s alpha coefficient for this study is 0.92.
2.2.4. The State-Trait Anxiety Inventory (STAI)
In the study, we used the Polish version of STAI of the Psychological Test Laboratory of the Polish
Psychological Association [41,42]. We used the fear anxiety subscale as an attribute (X-2 subscale),
consisting of 20 items. On a 5-point Likert-scale, the respondents mark to what extent the behaviour
described by the statement is typical for them. The measure is scored by summing all the items. The
Cronbach’s alpha coefficient for this study is 0.88.
2.2.5. The Penn State Worry Questionnaire (PSWQ)
The PSWQ [43] of Janowski’s adaptation [44] consists of 16 statements describing various
manifestations of worry. The respondents indicate on a 5-point Likert-scale to what extent the
behaviour described by the statement is typical for them. Responses range from 1 (not at all typical for
me) to 5 (very typical for me). The minimum theoretical score is 16 with a maximum of 80 in which
higher scores indicate a higher tendency to worry. The Cronbach’s alpha coefficient for this study
is 0.94.
2.3. Statistical Analysis
The statistical calculations were performed using Statistica (STATISTICA, version 12; StatSoft, Inc,
Tulsa, OK, USA). Descriptive statistics were used to describe the group characteristics. We applied a
chi-squared test (χ2) to compare demographic factors in the examined groups and a Shapiro–Wilk test
to assess the distribution of quantitative variables. To examine the null hypothesis, the Mann–Whitney
test was used. We assessed the relationship between not normally distributed continuous and
ordinal variables using Spearman’s rank-order correlation test. For analyses, p ≤ 0.05 was considered
statistically significant.
The project was approved by the Ethics Committee of Medical University of Lublin (the project
identification code: KE-0254/125/2017) and performed according to the Declaration of Helsinki
guidelines (http://www.nil.org.pl).
3. Results
3.1. Frequency of Occurrence and Symptomatology of SP
Among the 439 students, 140 individuals (31.89%; 95% CI: 27.5–36.3%) experienced at least one SP
episode in their lifetime. The 140 students who experienced SP ((SP+) 31.89%), and the remaining
299 students who did not experience SP ((SP−) 68.11%) did not differ significantly in terms of age or
sex. For a comparison of demographic characteristics of SP experiencers and non-SP experiencers, see
Table 1.
Among people who suffered from SP, 77% (n = 108) have experienced at least one episode in the
last year, 34% (n = 47) have experienced it 4 times or more in the last year, 29% (n = 41) at least one
time in the last month. In the SP+ group, 93% (n = 130; 95% CI: 87.6–96.7%) reported being afraid
during the course of the SP, and 46% (n = 64; 95% CI: 36.7–53.3%) felt fear of death.
The majority of respondents, 66% (n = 92; 95% CI: 57.8–73.7%), confirmed the occurrence of SP−
induced hallucinations involving different sensory modalities (Table 2). Ninety-four percent (n = 132)
of those who had SP (n = 140; 95% CI: 90.4–98.2%), experienced at least one type of somatic symptom
(Table 3).
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Table 2. The frequency of occurrence of hallucinations during sleep paralysis (SP) in the studied group
of students.
Visual

Auditory

Tactile

Olfactory

Type of
Hallucinations

N

% (95% CI)

N

% (95% CI)

N

% (95% CI)

N

% (95% CI)

Group SP+

52

37
(29.0–45.3)

44

31
(23.6–39.2)

35

25
(17.7–32.3)

3

2
(−0.29–4.6)

Note. SP+ = participants with at least one lifetime episode of SP; N = number of responders; 95% CI = 95%
confidence interval.

Table 3. The frequency of occurrence of somatic symptoms during SP in the studied group of students.
Group SP+

Sample Type

Females SP+

Males SP+

N

% (95% CI)

N

%

N

%

At least one
symptom

132

94 (57.8–73.7)

97

94

35

95

Pressure on chest

72

51 (43.0–59.8)

53

51

19

51

Unable to breathe

51

35 (28.4–44.5)

41

40

10

27

Chest
pain/discomfort

54

39 (30.4–46.7)

41

40

13

35

Feeling of chocking

18

13 (7.2–18.5)

16

16

2

5

Nausea, abdominal
distress

7

5 (1.4–8.7)

5

5

2

5

Feeling dizzy,
unsteady

44

31 (23.6–39.2)

34

33

10

27

Sweating

71

51 (42.3–59.1)

53

51

18

49

Trembling/shaking

51

36 (28.4–44.5)

36

35

15

41

Heart palpitations

106

76 (68.5–82.9)

80

78

26

70

Chills or hot flushes

48

34 (26.3–42.2)

38

37

10

27

Differences
Between Females
and Males

p > 0.05

Note. SP+ = participants with at least one lifetime episode of SP; N = number of responders; 95% CI = 95%
confidence interval; p = p-value.

3.2. The Relationship between SP and the Severity of Anxiety Symptoms
The severity of anxiety symptoms, the occurrence of PTSD, and a tendency to worry did not differ
between the SP sufferers and individuals who had not experienced SP (p > 0.05). Among males who
experienced SP 4 or more times, the severity of STAI symptoms was higher than among males who
experienced SP less than 4 times (p < 0.05). Interestingly, this correlation was not found among females
experiencing SP; the number of episodes did not correlate with the severity of anxiety symptoms
(p > 0.05).
3.3. The Relationship between Frequency of SP and Lifestyle Variables
There was no correlation between the number of SP episodes experienced and lifestyle variables
such as body mass index (BMI), amount of coffee consumed, number of cigarettes smoked, or time
spent engaged in physical activity (p > 0.05).
However, SP frequency and sleep duration revealed significant gender differences. Among males,
the amount of time devoted to sleep during the academic year was positively correlated with the
number of lifetime SP episodes (R = 0.34, p < 0.05). Among women, a negative correlation was found
between the amount of sleep during the academic year and the number of SP episodes in the last year
(R = −0.24, p < 0.05) and lifetime rates of SP (R = −0.20, p < 0.05).
Body position during sleep onset had some effect. Fifty-four percent of subjects experienced SP
while sleeping on their backs (n = 75). Only 8% experienced it while sleeping on the stomach (n = 11),
and 38.5% stated that sleep position was not important (n = 54). Among females, 51.5% (n = 53;
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95% CI: 42.6–62.4%) experienced SP while sleeping on the back, 9.7% on the stomach (n = 10; 95% CI:
4.0–15.8%); among males 59.5% on the back (n = 22; 95% CI: 41.4–76.3%) and on the stomach 2.7%
(n = 1; 95% CI: −3.0–9.0%). However, these differences were not statistically significant.
Body position during sleep offset was also recorded. Post hoc analyses revealed that those subjects
who stated that sleep position was not important experienced more SP episodes compared to subjects
who slept on their back. The differences remained significant even after a Bonferroni adjustment
(Z = 2.99, p = 0.0085).
3.4. Factors Affecting the Severity of Somatic and Psychopathological Symptoms in People with SP
Among women, the number of somatic symptoms during SP was positively correlated with the
number of cigarettes smoked (R = 0.25, p < 0.05) and negatively correlated with time allocated to sleep
during the academic year (R = 0.21, p < 0.05). Among males, the number of such somatic symptoms
experienced during SP was positively correlated with the number of cigarettes smoked (R = 0.37,
p < 0.05) and the amount of coffee consumed (R = 0.45, p < 0.05). However, when looking specifically at
hallucinations, there was no relationship between the number of SP-related hallucinations and lifestyle
variables (the amount of sleep, coffee drinks consumed, cigarettes smoked).
A positive association was found between somatic symptoms and the severity of PTSD symptoms
(R = 0.20, p < 0.05). The correlation between lifestyle-related SP risk factors and the number of SP
symptoms for all study participants is shown in Table S1. The severity of somatic symptoms was also
associated with anxiety symptoms. People that have a fear of death during SP had greater severity of
somatic symptoms compared to people who did not fear death (p < 0.05). However, the experience of
visual hallucinations was not associated with the fear of death or the severity of other anxiety-related
symptoms (p > 0.05).
4. Discussion
Our study is the first of its kind to assess the prevalence of SP in Poland. With this study, we
sought to better define SP symptomatology and assess possible causal factors that affect the frequency
and severity of SP episodes. We analysed a student population because current research reveals that
SP occurs significantly more frequently in student populations as compared to the general population.
We found that the frequency of SP episodes in the student population of Lublin, Poland is 32% and
is slightly higher than the average rate of SP prevalence in the world which is estimated at 28.3% [1].
In addition, 34% of the subjects in our study have experienced SP at least four times in the last year,
which meets the criteria of recurring isolated sleep paralysis (RISP) [45]. The prevalence of SP episodes
for student populations around the world varies to some extent. The highest SP prevalence was
recorded in Peru where 55.8% of students experienced at least one episode of SP [46]; in Canada,
29–41.9% of students experienced SP [9,47]; in Japan, 38.9–43% [12–47]; in Egypt, 43% [25]; in Nigeria,
26.2–44.2% [48,49]; in Kuwait, 28.8%; in Sudan, 29.9% [50]; and in the USA, 24.5–25% [50,51]. Despite
the significant environmental, economic, social, and cultural differences among these countries, the
prevalence of SP remains significantly higher in the student population as compared to the general
population. In Europe, only one study estimated the prevalence of SP in a group of students was
carried out. Previous research reveals that 19.9% of Irish students experienced SP at least once [52].
Our study reveals that 32% of Polish students experienced SP at least once—a figure that is significantly
higher. This is surprising given the geographic proximity and cultural similarity shared between
Ireland and Poland.
Our study confirmed that SP is associated with feelings of intense fear. Ninety-three percent of
study participants reported that they experienced fear during SP, and 46% reported a specific fear of
death. The most similar result was obtained in a Canadian study in which 90% of participants reported
anxiety [21]. For comparison, in Ireland, fear was reported by 82% and fear of death by 39.8% [52]. In
the USA, the Paradis et al. study reported that over 50% of respondents felt fear, and 52% felt fear of
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death [51]. In the Sharpless and Grom study, 75.64 % felt fear [20]. Many other studies confirm that the
SP is accompanied by extreme fear [6,22,53–56].
Our study participants reported both the presence of somatic symptoms and psychological
hallucinations. Respondents reported both hypnagogic and hypnopompic hallucinations, i.e.,
hallucinations before falling asleep and before waking up. The incidence of any hallucinations
was 66%. The most common types of hallucinations were visual, 37%. This finding aligns with similar
findings reported in Ireland, 53%; in the Czech Republic, 11%; and in Nigeria, 32.6% [48,52,57].
In our study, the reported symptoms were dominated by physical sensations at 92% compared to
66% hallucinations. The most frequently reported somatic symptom was perceived feelings of the
heart beating faster (76% of respondents). Other studies have also reported the presence of symptoms
such as feelings of pressure [9,21,29,51], difficulty breathing, pain, light-headedness, and dizziness [21],
smothering, numbness, vibrating, tingling sensations and feeling numbness [29]. Hinton et al. 2005,
described the presence of multiple somatic symptoms such as palpitations and shortness of breath
during sleep paralysis among Cambodian refugees that include extremely high rates of panic [6,53].
In most studies conducted around the world, the focus has mostly been on hallucinations and
has largely omitted the physical symptomatology of SP. The questionnaire we used contained 12
questions about somatic symptoms that may accompany SP. In the commonly used Waterloo Unusual
Sleep Experiences Questionnaire VIIIa [58], the feeling of pressure on the chest was classified as a
type of hallucination coded as SP− “incubus” [58]. The type “incubus” refers to feelings of pressure
on the chest, shortness of breath, or the impression that some creature is sitting on the chest of the
person experiencing SP [9]. There is no consensus on the categorization of chest pressure as a type of
psychological hallucination or physical symptom associated with stress or impaired breathing during
SP [9,47,51,53].
According to Jalal’s “panic-hallucination (PH) model of sleep paralysis,” somatic experiences
during SP, such as impaired breathing or chest tightness, may be related to disruptions of the REM sleep
phase: hypoxia; hypercapnia; occlusion of the airways; and rapid, shallow breathing [7]. The presence
of these symptoms in combination with the paralysis of the body during SP can lead to increased fear
and fear for one’s own life. Stress associated with experiencing these negative emotions can trigger
the so-called “reaction of fight or flight” of the amygdala and exacerbate feelings of panic [7]. When
attempting to move the limbs during an SP episode, in the absence of suppression of proprioceptive
feedback, there may be an increase in the sensation of tension and bodily pressure and even pain and
limb contraction [59]. Additionally, SP-related somatic symptoms also occur during panic attacks
and are included in the ICD-11 criteria for this diagnosis [32]. Thus, these factors combined paint a
complicated picture of SP-related hallucinations as perhaps both psychological and somatic.
Among the surveyed students, 52% of them felt pressure on the chest during SP. In Ireland, this
was close to 48% [52]. In studies conducted outside Europe, the frequency of this symptom was lower,
e.g., Kuwait, 19.2%; Sudan, 20.7%; Canada, 28.9% [50]; and Japan, 19.7% [47]. Some factors common to
Europe, or at least common to Poland and Ireland, may contribute to this, but it is unclear if it may be
a cultural factor or due to some other element.
The most important factor we have noticed vis-à-vis the prevalence of SP was the length of sleep.
This relationship is shaped quite differently for both sexes. For women, we observed a negative
correlation between having SP and the number of hours slept during the academic year, while in men
the correlation was positive. Our research is in line with the results of other authors [54,59–61], which
showed that among Japanese teenagers, the prevalence of SP was higher in those who slept less than
5 h or more than 9 h per 24 h period [60].
The relationship between the occurrence of SP and sleep duration is not clear. According
to some researchers, sleep duration and SP are not related [62–64]. Due to inconsistent results
on this topic, further studies are needed to explore possible predisposing factors. Other research
stresses predisposing factors for SP: poor subjective assessment of sleep quality [54,59–61,64,65], sleep
deprivation [5], symptoms of insomnia [26,66], napping during the day [54,59,60].
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Another important factor that affects the course of SP is the position of the body. Our research
confirms that the position of the body when lying on one’s back promotes the occurrence of SP [67,68].
In a study carried out by Spanos et al. (1995), as many as 70% of students reported having experienced
SP when lying on their back [69]. The results of Fukuda et al. (1998) showed that 58% of Canadian and
84% of Japanese students experienced SP in a position on the back, while in the entire study population
4% of Canadians and 41% of Japanese declared that they usually sleep on their backs [47].
The relationship between SP-related anxiety symptoms and post-traumatic stress symptoms
demonstrated in previous studies has not been confirmed in our study. In the majority of cases
studying SP and anxiety or post-traumatic stress symptoms, the research was focused on psychiatric
patients, most of whom lived in countries with significant cultural differences from Poland [6,53,55].
The strong relationship between PTSD and anxiety symptoms was shown among Cambodian refugees
who were treated in psychiatric clinics and among patients of psychiatric hospitals in China and in the
USA [6,53,55]. In Cambodia, among psychiatric patients, the prevalence of SP is high, with 49% having
experienced SP in the last year, with the occurrence of the phenomenon almost always attributed to
the action of supernatural beings such as ghosts and demons [6,14,53]. Here, the significant cultural
differences may come into play as in Poland, and SP is mostly interpreted as a condition caused by
stress, fatigue, poor sleep hygiene, and other lifestyle factors—not as a cultural phenomenon.
In studies conducted by Jalal and colleagues among Egyptian students experiencing SP, the
severity of PTSD symptoms, anxiety symptoms, and the tendency to worry was higher compared
to peers who do not experience it [25]. Among the participants of the study, 11% explained the
phenomenon of SP as a genie attack. In the general population of this country, as much as 41%
interpreted the phenomenon as the effect of the genie [15].
In our study, men who experienced SP four or more times had a higher severity of anxiety
symptoms on the STAI scale, compared to men who experienced SP less than 4 times (p < 0.05). This
suggests that the high levels of anxiety as a trait may be a risk factor for the occurrence of SP episodes
among men. The greater severity of anxiety symptoms was associated with a greater number of
somatic symptoms present during SP. Additionally, a positive relationship between somatic symptoms
and the severity of symptoms of PTSD measured by the PLC-5 scale was also demonstrated among
participants. The results obtained by us suggest a relationship between anxiety symptoms and PTSD
symptoms and the course and occurrence of SP.
The course of SP and the severity of somatic symptoms may be affected by cigarette smoking
and caffeinated beverage consumption. Cigarette smoking is associated with a higher incidence of
SP [60]. However, other studies do not confirm this relationship [54,64], and the influence of caffeine
on the frequency of SP was ruled out by current studies [61]. Furthermore, our research sheds new
light on this problem. Until now, the influence of these psychoactive substances on the severity of SP
symptoms has not yet been studied. Our finding seems to be worth considering due to the fact that
nicotine [70–72] and caffeine [73] have a negative effect on the quality of sleep.
Other such lifestyle variables should be studied in the future, especially in countries where SP is
interpreted as caused by lifestyle issues rather than supernatural forces. Additionally, studies involving
genetic, neurophysiological, and neuropsychological analysis in different populations could be helpful
in further distinguishing among possible factors.
Limitations of this study include the sample being limited to university students from Lublin
province and reliance on online self-report measures alone. It should be taken into account that
SP sufferers were more willing to respond to the survey than people who did not experience this
phenomenon. This could have an impact on the prevalence of SP among Polish students. The study
had a limited selection of causative factors. We assume that there are other risk factors affecting the
occurrence of SP in the Polish student population. In the future, it would be reasonable to take into
account other potential causal factors be it behavioural (e.g., naps during day, medicines), psychological
(e.g., stress coping capacity, sleep quality) or chronic disorder symptoms (e.g., narcolepsy, depression).
Further research is necessary to determine the risk factors for SP in the Polish population.
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The results of our study indicate that a significant proportion of students experience recurrent
isolated sleep paralysis and that this phenomenon is associated with great fear and physical discomfort,
which may further exacerbate such anxiety. Frequent and recurrent SP episodes can significantly
reduce the quality of life of people experiencing them and can also negatively impact students’
lives. The scale of the phenomenon revealed in the study requires a deeper analysis. In addition,
it seems that scientific awareness about this disorder is not widely spread in Poland. There are no
evidence-based (i.e., empirically supported) available forms of therapy for people experiencing SP.
Therefore, further research on SP including determining the effectiveness of available forms of therapy
should be encouraged (e.g., Jalal, 2016, 2017) [7,74].
5. Conclusions
1. The incidence of SP in the Lublin, Poland, student population was 32% and was slightly higher
than the average prevalence in the world, which is estimated at 28.3%.
2. The clinical picture of SP was dominated by somatic symptoms, which were reported by 94%
of respondents (most often tachycardia, 76%), 93% fear (most often fear of death, 46%), and 66%
hallucinations (most often visual hallucinations, 37%).
3. The number of episodes of SP was related to the length of sleep and the position of the body
during its course and, in the absence of correlation with BMI, the amount of coffee consumed, the
number of cigarettes smoked, and the time spent on physical activity.
4. The severity of somatic symptoms during SP correlated with lifestyle variables such as sleep
duration, smoking habits, and coffee consumption as well as with increased anxiety-related symptoms.
Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/10/3529/s1,
Table S1: Correlation between lifestyle related SP risk factors and the number of SP symptoms.
Author Contributions: P.W.-K., H.K.-J., M.F., and B.J. designed the study and/or wrote the protocol. B.J.
commented on the protocol. P.W.-K., M.F., and J.R. collected data. P.W.-K., M.F., and P.B. processed and entered
data and conducted a literature review. J.R. undertook the statistical analysis. P.W.-K., H.K.-J., and M.F. wrote the
first draft of the manuscript. D.E.H. revised the manuscript. All the authors commented on the manuscript. All
authors have read and agreed to the published version of the manuscript.
Funding: This study did not receive any specific grant from any funding agencies in the public, commercial, or
not-for-profit sectors.
Acknowledgments: The authors thank Wojciech Salamon for his remarkable assistance with data collection.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.
6.
7.

8.

Sharpless, B.A.; Barber, J.P. Lifetime prevalence rates of sleep paralysis: A systematic review. Sleep Med. Rev.
2011, 15, 311–315. [CrossRef]
Brooks, P.L.; Peever, J.H. Identification of the transmitter and receptor mechanisms responsible for REM
sleep paralysis. J. Neurosci. 2012, 32, 9785–9795. [CrossRef] [PubMed]
Ropper, A.H.; Samuels, M.A.; Klein, J.P. Adams and Victor’s Principles of Neurology, 10th ed.; McGraw-Hill
Education: New York, NY, USA, 2014; Chapter 19. Sleep and Its Abnormalities.
Walther, B.W.; Schulz, H. Recurrent Isolated Sleep Paralysis: Polysomnographic and Clinical Findings.
Somnologie 2004, 8, 53–60. [CrossRef]
Takeuchi, T.; Miyasita, A.; Sasaki, Y.; Inugami, M.; Fukuda, K. Isolated sleep paralysis elicited by sleep
interruption. Sleep 1992, 15, 217–225. [CrossRef]
Hinton, D.E.; Pich, V.; Chhean, D.; Pollack, M.H. ‘The Ghost Pushes You Down’: SleeP Paralysis-Type Panic
Attacks in a Khmer Refugee Population. Transcult. Psychiatry 2005, 42, 46–77. [CrossRef] [PubMed]
Jalal, B. How to make the ghosts in my bedroom disappear? Focused-attention meditation combined with
muscle relaxation (MR therapy)—A direct treatment intervention for Sleep Paralysis. Front. Psychol. 2016, 7,
28. [CrossRef] [PubMed]
Molendijk, M.L.; Montagne, H.; Bouachmir, O.; Alper, Z.; Bervoets, J.P.; Blom, J.D. Prevalence rates of the
incubus phenomenon: A systematic review and meta-analysis. Front. Psychiatry 2017, 8, 253. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 3529

9.
10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.

30.
31.

32.

10 of 12

Cheyne, J.A.; Newby-Clark, I.R.; Rueffer, S.D. Relations among hypnagogic and hypnopompic experiences
associated with sleep paralysis. J. Sleep Res. 1999, 8, 313–317. [CrossRef]
International Classification of Sleep Disorders ICSD; American Academy of Sleep Medicine: Darien, IL, USA,
2001; ISBN 0965722015.
Wing, Y.K.; Lee, S.T.; Chen, C.N. Sleep paralysis in Chinese: Ghost oppression phenomenon in Hong Kong.
Sleep 1994, 17, 609–613. [CrossRef]
Fukuda, K.; Miyasita, A.; Inugami, M.; Ishihara, K. High prevalence of isolated sleep paralysis: Kanashibari
phenomenon in Japan. Sleep 1987, 10, 279–286. [CrossRef]
McNally, R.J.; Clancy, S.A. Sleep Paralysis, Sexual Abuse, and Space Alien Abduction. Transcult. Psychiatry
2005, 42, 113–122. [CrossRef] [PubMed]
Jalal, B.; Simons-Rudolph, J.; Jalal, B.; Hinton, D.E. Explanations of sleep paralysis among Egyptian college
students and the general population in Egypt and Denmark. Transcult. Psychiatry 2014, 51, 158–175.
[CrossRef] [PubMed]
Jalal, B.; Sevde Eskici, H.; Acarturk, C.; Hinton, D.E. Beliefs about sleep paralysis in Turkey: Karabasan
attack. Transcult. Psychiatry 2020. [CrossRef] [PubMed]
Ward, D.; Hufford, D.J. The Terror That Comes in the Night. West. Folk. 1984, 43, 274–276. [CrossRef]
Jalal, B.; Romanelli, A.; Hinton, D.E. Cultural Explanations of Sleep Paralysis in Italy: The Pandafeche Attack
and Associated Supernatural Beliefs. Cult. Med. Psychiatry 2015, 39, 651–664. [CrossRef] [PubMed]
Jalal, B.; Kruger, Q.; Hinton, D.E. Adaptation of CBT for Traumatized South African Indigenous Groups:
Examples from Multiplex CBT for PTSD. Cogn. Behav. Pract. 2018, 25, 335–349. [CrossRef]
de Sá, J.F.R.; Mota-Rolim, S.A. Sleep paralysis in Brazilian folklore and other cultures: A Brief Review.
Front. Psychol. 2016, 7, 1294. [CrossRef]
Sharpless, B.A.; Grom, J.L. Isolated Sleep Paralysis: Fear, Prevention, and Disruption. Behav. Sleep Med. 2016,
14, 134–139. [CrossRef]
Cheyne, J.A.; Rueffer, S.D.; Newby-Clark, I.R. Hypnagogic and Hypnopompic Hallucinations during Sleep
Paralysis: Neurological and Cultural Construction of the Night-Mare. Conscious. Cogn. 1999, 8, 319–337.
[CrossRef]
Sharpless, B.A.; Kliková, M. Clinical features of isolated sleep paralysis. Sleep Med. 2019, 58, 102–106.
[CrossRef]
Jalal, B.; Hinton, D.E. Rates and Characteristics of Sleep Paralysis in the General Population of Denmark and
Egypt. Cult. Med. Psychiatry 2013, 37, 534–548. [CrossRef]
Otto, M.W.; Simon, N.M.; Powers, M.; Hinton, D.; Zalta, A.K.; Pollack, M.H. Rates of isolated sleep paralysis
in outpatients with anxiety disorders. J. Anxiety Disord. 2006, 20, 687–693. [CrossRef] [PubMed]
Jalal, B.; Hinton, D.E. Sleep paralysis among egyptian college students: Association with anxiety symptoms
(PTSD, trait anxiety, pathological worry). J. Nerv. Ment. Dis. 2015, 203, 871–875. [CrossRef]
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. [CrossRef]
McNally, R.J.; Clancy, S.A. Sleep paralysis in adults reporting repressed, recovered, or continuous memories
of childhood sexual abuse. J. Anxiety Disord. 2005, 19, 595–602. [CrossRef]
Mellman, T.A.; Aigbogun, N.; Graves, R.E.; Lawson, W.B.; Alim, T.N. Sleep paralysis and trauma, psychiatric
symptoms and disorders in an adult African American population attending primary medical care.
Depress. Anxiety 2008, 25, 435–440. [CrossRef]
Sharpless, B.A.; McCarthy, K.S.; Chambless, D.L.; Milrod, B.L.; Khalsa, S.R.; Barber, J.P. Isolated sleep
paralysis and fearful isolated sleep paralysis in outpatients with panic attacks. J. Clin. Psychol. 2010, 66,
1292–1306. [CrossRef]
Terrillon, J.C.; Marques-Bonham, S. Does recurrent isolated sleep paralysis involve more than cognitive
neurosciences? J. Sci. Explor. 2001, 15, 97–123.
American Academy of Sleep Medicine (AASM). International Classification of Sleep Disorders—Third
Edition ICSD-3. Available online: https://learn.aasm.org/Public/Catalog/Details.aspx?id=%2FgqQVDMQIT%
2FEDy86PWgqgQ%3D%3D&returnurl=%2FUsers%2FUserOnlineCourse.aspx%3FLearningActivityID%
3D%252fgqQVDMQIT%252fEDy86PWgqgQ%253d%253d (accessed on 25 April 2020).
ArrayExpress—A Database of Functional Genomics Experiments. Available online: http://www.ebi.ac.uk/
arrayexpress/ (accessed on 25 April 2020).

Int. J. Environ. Res. Public Health 2020, 17, 3529

33.
34.
35.
36.
37.
38.

39.

40.
41.
42.
43.
44.

45.
46.
47.
48.
49.
50.

51.

52.
53.
54.
55.
56.

11 of 12

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American
Psychiatric Association (APA): Arlington, VA, USA, 2013; ISBN 0890425558.
Jalal, B.; Romanelli, A.; Hinton, D.E. Sleep paralysis in Italy: Frequency, hallucinatory experiences, and other
features. Transcult. Psychiatry 2020. [CrossRef]
Ohaeri, J.U.; Awadalla, A.; Makanjuola, V.A.; Ohaeri, B.M. Features of isolated sleep paralysis among
Nigerians. East. Afr. Med. J. 2004, 81, 509–519. [CrossRef]
Jalal, B.A. Comparison of Self-Report and Interview Methods for Assessing Sleep Paralysis: Pilot
Investigations in Denmark and the United States. J. Sleep Disord. Treat. Care 2014, 3, 9–13. [CrossRef]
Yeung, A.; Xu, Y.; Chang, D.F. Prevalence and Illness Beliefs of Sleep Paralysis among Chinese Psychiatric
Patients in China and the United States. Transcult. Psychiatry 2005, 42, 135–145. [CrossRef]
Weathers, F.W.; Litz, B.T.; Herman, D.S.; Huska, J.A.; Keane, T.M. The PTSD Checklist (PCL): Reliability,
Validity, and Diagnostic Utility. Pap. Present. Annu. Meet. Int. Soc. Trauma. Stress Stud. San Antonio
1993, 462.
Blevins, C.A.; Weathers, F.W.; Davis, M.T.; Witte, T.K.; Domino, J.L. The Posttraumatic Stress Disorder
Checklist for DSM-5 (PCL-5): Development and Initial Psychometric Evaluation. J. Trauma. Stress. 2015, 28,
489–498. [CrossRef]
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