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ABSTRACT 
 

Background: The influence of sleep quality in sleep paralysis has not been widely documented in medical 

students, although they are exposed to high academic loads in undergraduate studies.  
Aim: To determine the association between sleep quality and paralysis in medical students from Paraguay.  
Methods: Analytical cross-sectional study in first- and second-year medical students at Universidad del Pacífico, 

Paraguay in 2018. The questionnaire was self-administered and consisted of socio-educational data (age and 
sex), index of Pitsburgh sleep quality and self-reported sleep paralysis. Simple and multiple regression models 
were built, estimating prevalence ratios.  
Results: Of 329 medical students, the majority were male (34.7%) and the median age was 19 years. 48.3% and 

47.1% presented poor quality of sleep and sleep paralysis; respectively. Poor sleepers had a 40% higher 
frequency of reporting sleep paralysis (PR = 1.40). Men had a 28% lower frequency of reporting sleep paralysis 
(PR = 0.72). For each additional year of age, the frequency of sleep paralysis decreased 14% (PR = 0.86).  
Conclusion: Almost half were poor sleepers and suffered from sleep paralysis. Our findings suggest that there is 

a positive association between quality and sleep paralysis. Additionally, sex and age were also factors associated 
with a higher frequency of sleep paralysis in medical students. 
Keywords: Sleep quality, paralysis, medical student, Sleep Onset and Maintenance Disorders 

 

INTRODUCTION 
 

Sleep is defined as a state of unconsciousness, from which 
it is possible to get out by sensory stimulation1. Sleep is 
classified into two phases: slow wave sleep and rapid 
movement sleep2–5. The quality of sleep influences aging6–8 
therefore, enjoying a good quality of sleep is essential to 
lead an optimal quality of life9. However, multiple reports 
show a poor quality of sleep in students10 which may be 
due to high academic demands11, anxiety, depression and 
stress12. Sleep paralysis is a neurological disorder 
characterized by transient limitation to move limbs, speak, 
and open the eyes upon waking13,14. This pathology affects 
between 5 to 62% of the general population15, in medical 
and nursing students, according to a report carried out in 
Paraguay, they refer that it affected 5%16. 

Studies affirm that having poor sleep quality 
negatively influences the presence of sleep paralysis17 
even in health science students18. This relationship is 
explained by the high demands regarding time in these 
students. 

Despite the fact that medical students do not have 
adequate quality of sleep, due to the consumption of 
coffee, tobacco or alcohol19,20, there is not enough 
conclusive evidence on the relationship between enjoying 
adequate sleep and the presence of sleep paralysis as it is 
reported in an investigation carried out in medical students 
from a Peruvian university, no association was found 
between sleep quality and paralysis21. Likewise, previous 
reports have not carried out sufficient statistical analyzes, 
such as estimating association measures22 and have not 
considered other variables that could influence the 
relationship23  

This research aims to show preliminary findings that 
allow the future evaluation of said relationship in the 
medical population -student. The objective of this research 
was to determine the association between sleep quality 
and sleep paralysis in medical students from a private 
university in Paraguay. 
 

MATERIALS AND METHODS 
 

Study design: Analytical cross-sectional study in medical 

students from the Universidad del Pacífico de Paraguay, 
whose purpose was to determine the association between 
sleep quality and sleep paralysis. 
Population and Sample: 329 first and second year 

medical students from the Universidad del Pacífico, 
Paraguay during the months of March to July 2018. 
Medical students duly enrolled in the 2018 academic 
semester and who verbally agreed to participate in the 
research were included. Those whose questionnaires were 
incomplete were excluded. 
A sample size of 329 students was estimated, based on 
31% of bad sleepers with sleep paralysis in a previous 
investigation, with a 95% confidence level and 5% 
precision. A non-probability sampling was carried out 
Study Procedures: Authorization was requested from the 

medical school to apply the questionnaires in the first and 
second year medical students. Then, the researchers in 
charge of data collection, applied the self-administered 
questionnaire in each classroom to the students who met 
the selection criteria. Previously, the purpose of the 
research was explained and verbal consent was requested 
to be part of the study. Subsequently, each questionnaire 
was entered into a database designed in the Microsoft 
Excel 2016 program to perform the statistical analysis. 
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Instrument and variables: The questionnaire was self-

administered and consisted of three sections: 1) socio-
educational data to investigate the sex (male or female) 
and age in years of the students, 2) Pitsburgh Sleep 
Quality Index, which has been validated previously in 
medical students24, where adequate psychometric 
properties were obtained (Cronbach's alpha = 0.78). It has 
19 questions to measure sleep quality in the last month 
based on seven components (subjective sleep quality, 
sleep latency, sleep duration, habitual sleep efficiency, 
sleep disturbances, use of hypnotic medication, and 
daytime dysfunction). Each component presents a score 
between 0 points (no difficulty) to 3 points (very difficult). 
Then, a total sum of the components was obtained, in a 
range from 0 to 21 points, whose cut-off point was 5 points 
to differentiate the group of good and bad quality of sleep. 
Finally, 3) data on sleep paralysis: measured by the 
question Have you suffered from sleep paralysis in the last 
month? whose answer option was no and yes, Additionally, 
the frequency of sleep paralysis was investigated, with the 
categories never, sometimes, regularly and always. 

Sleep quality was the outcome variable, defined as 
the absence or presence of a good night's sleep, whose 
categories were poor and good sleep quality. Sleep 
paralysis was the main independent variable, defined as 
the presence or absence of this disorder, whose categories 
were no and yes. Age in years and sex were the co-
variables of interest, which were taken as confounders to 
adjust in the multiple regression model. 
Statistic analysis: The statistical program Stata v.15.0 

was used. (Stata Corp LP, College Station, TX, USA). 
In the descriptive statistics, frequencies and percentages 
were shown for the categorical variables and measures of 
central tendency and dispersion after evaluating normality 
for the numerical variables. 

In inferential statistics, bivariate analysis was initially 
performed to identify the association between sleep quality 
and sleep paralysis, using the chi-square test of 
independence after evaluating the assumption of expected 
frequencies. To compare the numerical variable of age, the 
nonparametric Mann Whitney U test was used. We worked 
with a significance level of 5%. 

Simple and multiple regression models were 
constructed, estimating prevalence ratios (PR) and 95% 
confidence intervals. Generalized linear models (GLM), 
Binomial distribution family and log link function were used. 
In the multiple regression, age and sex were adjusted to 
the association of interest. 
 

RESULTS 
 

Characteristics of medical students: Of 329 medical 

students, the majority were male (34.7%) and the median 
age was 19 years. 48.3% presented poor sleep quality. 
47.1% presented sleep paralysis (Table 1). 
Factors associated with sleep paralysis: It was 

observed that the frequency of sleep paralysis in medical 

students was higher in women compared to men (53% vs. 
36%, p = 0.003). There was a higher frequency of sleep 
paralysis in students with poor sleep quality compared to 
those with good sleep quality (56.6% vs. 38.2%, p = 0.001). 
Additionally, an association was found between age in 
years and the presence of sleep paralysis (p <0.001) 
(Table 2). 

In the simple regression analysis, a positive 
association was evidenced between sleep quality and 
sleep paralysis, since the frequency of sleep paralysis was 
48% higher in students with poor sleep quality, adjusted for 
age and sex (PR = 1.48, 95% CI: 1.17-1.87, p = 0.001) 
(Table 3). 

The association of interest found in the simple 
regression analysis was maintained in the multiple 
regression in terms of direction and magnitude. In students 
whose sleep quality was poor, the frequency of sleep 
paralysis is 40% higher than in those with good sleep 
quality, adjusted for sex and age (PR = 1.40, 95% CI: 1.11-
1.75, p = 0.004) (Table 3). 

Additionally, it was found that male students had a 
28% lower frequency of sleep paralysis compared to 
female students (PR = 0.72, 95% CI: 0.55-0.93, p = 0.014). 
For each additional year of age, the frequency of sleep 
paralysis decreased 14% (PR = 0.86, 95% CI: 0.79-0.92, p 
<0.001) (Table 3). 
 
Table 1: Characteristics of medical students from a private 
university in Paraguay. 

Characteristics N (%) 

Gender 

Female 215 (65.4) 

Male 114 (34.7) 

Age (years)* 19 (17-28) 

Sleep quality 

Good  170 (51.7) 

Bad 159 (48.3) 

Sleep paralysis 

No 174 (52.9) 

Yes 155 (47.1) 

*Median (minimum value-maximum value) 

 
Table 2: Factors associated with sleep paralysis in bivariate 
analysis. 

Variables 
Sleep paralysis? 

p** 
No (n=174) Yes (n=155) 

Gender 

Female 101 (47.0) 114 (53.0) 

0.003 Male 73 (64.0) 41 (36.0) 

Age (years)*† 19 (17 - 25) 19 (17 - 28) <0.001 

Sleep quality 

Good 105 (61.8) 65 (38.2) 

0.001 Bad 69 (43.4) 90 (56.6) 

*Median (minimum-maximum value) 
**p-values calculated with the Chi Square test of independence 
†p-value calculated with the Mann Whitney U test 
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Table 3: Factors independently associated with sleep paralysis in multiple regression analysis. 

Variables 
Simple regression Multiple regression 

PR IC 95% p* PR IC 95% p** 

Gender 

Female Ref. 
  

Ref. 
  

Male 0.68 0.52 - 0.89 0.006 0.72 0.55 - 0.93 0.014 

Age (years)*† 0.84 0.78 - 0.92 <0.001 0.86 0.79 - 0.92 <0.001 

Sleep quality 

Good  Ref. 
  

Ref. 
  

Bad 1.48 1.17 - 1.87 0.001 1.40 1.11 - 1.75 0.004 

*P-values obtained with generalized linear models (GLM), Binomial family, log link function,    ** Adjusted for age and sex 
 

DISCUSSION 
 

Main findings: Based on our general objective, which was 

to correlate sleep quality and sleep paralysis, a positive 
association was found which differs from the findings of 
Huamaní et al. in a population of Peruvian students21. 
Although both studies were carried out in similar 
populations, ours only included students from the first two 
years of medical studies, while the report from Peru does 
not specify whether students from specific courses were 
surveyed, it only mentions students enrolled in the year the 
study was conducted. 
Sleep quality prevalence: Almost half of the medical 

students tested were poor sleepers, which is similar to what 
was previously reported in the literature25–28. In a Peruvian 
university, it was estimated that the prevalence of poor 
sleep quality in students was 48.5%21. The differences 
found could be explained by the presence of heterogeneity 
in academic hours29 and lifestyles30. 
Prevalence of sleep paralysis: Nearly 5 out of 10 medical 

students were found to have sleep paralysis. This is 
consistent with similar studies, where the frequency of 
paralysis ranged from 63-89%31-34. However, it differs from 
a study carried out in students from Ecuador, where the 
prevalence of sleep paralysis was 30.9%35. The difference 
found could be explained because the latter only took a 
population of students made up of specific semesters and 
not all of the academic years or semesters. 
Sleep quality and paralysis: It was observed that bad 

sleepers had a higher frequency of presenting sleep 
paralysis. This coincides with what has been reported in 
similar studies36–40. This finding is similar to that described 
in similar studies carried out in adolescents in China41, 
Japan42, Mexico43 and England44, where it is stated that 
sleep quality is negatively associated with the outcome of 
paralysis of the dream. However, it contrasts with other 
research conducted in Peru where no positive association 
was found21. The positive association between quality and 
sleep paralysis was an expected result, since the alteration 
of periods of sleepiness can generate episodes of this 
condition during rapid eye movement (REM) sleep is where 
the most vivid dreams are experienced and we consider as 
the deep sleep45. During sleep paralysis the person is 
awake, but with the neurological pattern of REM sleep, so 
that all his voluntary muscles are paralyzed, except for the 
respiratory and ocular muscles46 This muscle paralysis 
normally occurs during sleep REM by the action of 
neurotransmitters such as GABA and glycine47,48. Other 
factors potentially associated with sleep paralysis are 
nightmares42 and depression49, irregular waking-sleep 

cycle times and constant stress50; however, they have not 
been evaluated in this research. 
Other associated factors: It was found that being a 

woman was positively associated with a higher frequency 
of sleep paralysis, which is similar to that described in 
previous findings41,42. Additionally, it coincides with that 
described in China, where it was found that the risk factors 
for sleep paralysis included female sex, alcohol 
consumption, low subjective quality of sleep and living in a 
rural area when evaluating a population of adolescents41. 
However, our finding is contrary to that reported by 
Huamaní et al21, where the prevalence of sleep paralysis 
was higher in men than in women; however, this did not 
result in a statistical difference. This association could be 
due to the fact that women tend to have more episodes of 
REM sleep than men51 

Additionally, we found that the older the age, the 
lower the frequency of suffering from sleep paralysis. 
Previous studies have documented this potential 
relationship45,52,53. This agrees with what was described in 
Spain, where age increased the chance of paralysis in the 
adult population by 4.7%54. However, it differs from what 
was found by Pin-Arboleda et al. where he refers that the 
diagnosis in children is more and more frequent55. The 
probable explanation for this association is probably the 
low frequency in terms of diagnosis or lack of knowledge of 
the pathology56. 
Limitations and strengths: Our research has limitations. 

First, selection bias given that the sample obtained has not 
been representative due to non-probability sampling, 
therefore, we cannot extrapolate our findings to the entire 
medical-student population. Second, this research lacks 
temporality as it is a cross-sectional design, and we cannot 
assure a causal relationship between paralysis and quality 
of sleep. Third, measurement bias, since other variables 
such as years of study22, mental health disorders12, drug 
use57, other sleep disorders58, which influence paralysis, 
have not been explored sleep of students and / or the 
general population. Neither has a real measurement of 
sleep paralysis been obtained, since this has been 
obtained by self-report by the students, which could lead to 
a differential or non-differential misclassification bias, 
biasing our estimated findings. However, to our knowledge 
this is the first evaluation that attempts to provide evidence 
about this potential association between quality and sleep 
paralysis. Which, serves as a baseline for future studies, 
not only in medical students but also in health personnel 
that is a population potentially affected in the quality of 
sleep, due to the high academic and / or work load that it 
constantly presents. 
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Implications and relevance in public health / medical 
education: This research is relevant since academic 

performance can be affected in university populations (59) 
and high school students60 when suffering from sleep 
disorders. This, later, could cause emotional 
consequences, eventually trigger mental health disorders, 
such as depression, as well as problems in the family 
environment and other consequences that should be the 
object of careful study for this particular condition12. 
 

CONCLUSIONS 
 

In the population evaluated, almost half were poor sleepers 
and suffered from sleep paralysis. Our findings suggest 
that there is a positive association between quality and 
sleep paralysis. Additionally, sex and age were also factors 
associated with a higher frequency of sleep paralysis in 
medical students. 
Conflicts of interest: The authors declare no conflicts of 

interest. 
Ethical Considerations: The study was approved by the 

Department of Human Medicine of the Universidad del 
Pacífico in Paraguay. The questionnaire was anonymous 
and voluntary; therefore, the privacy of the respondents 
was respected. 
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