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Summary: Despite reports of wide variation in the prevalence of sleep paralysis among different ethnic groups, 
there has never been any study in Chinese. In Hong Kong, a condition known as ghost oppression is descriptively 
identical to sleep paralysis. To examine this phenomenon, the responses of 603 undergraduate students to a 
questionnaire were analyzed. Thirty-seven percent had experienced at least one attack of ghost oppression. There 
was no sex difference in the prevalence, and the peak age of onset was at the range of I 7-19 for both sexes. A strong 
familial association was found and 20% of subjects reported a positive family history. Over one sixth of the subjects 
identified sleep disruption and stress as precipitating events. Key Words: Chinese-Ghost oppression-Isolated 
sleep paralysis-Familial association. 

Sleep paralysis describes a transient awakening state 
during sleep when the subject experiences muscle pa
ralysis and is unable to move or speak. Initially thought 
to be a rare phenomenon only occurring together with 
excessive daytime sleepiness, cataplexy and hypna
gogic hallucinations as a clinical tetrad in patients with 
narcolepsy, it is increasingly recognized as a common 
isolated condition that has a wide prevalence rate of 
5-62% among different ethnic groups including Cau
casians, American blacks and Japanese (1-6). Never
theless, there has never been any study of this condition 
among the Chinese, despite their being a sizeable pop
ulation. 

A familial type of sleep paralysis, in association with 
daytime sleepiness but without cataplexy, was recently 
found to discriminate well from narcolepsy, with more 
frequent sleep paralysis, less daytime sleepiness and 
absent HLA DR2 linkage (7). However, the exact in
terrelationship among isolated sleep paralysis, the fa
milial type and narcolepsy remains unclear. In partic
ular, questions about the genetic and/or environmental 
factors in the predisposition to sleep paralysis and about 
whether the frequency of sleep paralysis attacks has a 
relationship to the type of sleep paralysis and narco
lepsy remain to be settled. 

Since ancient times, Chinese people have believed 
that the soul of a person is vulnerable to the influence 
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of spirits during sleep (8). Although there were sub
sequent modifications and integrations of different 
speculations into the understanding of sleep and 
dreams, such as Yin and Yang hypothesis, the concept 
of a close relationship between sleep and the spiritual 
world has remained. Around 403-221 B.C., in the late 
pre-Chin period, the first book about sleep and dreams 
appeared in Chinese history, Zhou LilChun Guan. This 
book recorded that the government set up a type of 
imperial officers who acted as "dream interpreters" 
and classified dreams into six types: Zheng-meng 
(dreams of normal daily trivialities), Si-meng (dreams 
of loved ones), Wu-meng (dreams while being half 
asleep and with a cloudy consciousness or daydream
ing), Xi-meng (delightful dreams), Ju-meng (fearful 
dreams) and E-meng (dreams of surprise) (9). Al
though there was no detailed mention of sleep paral
ysis, subsequent writers believed that the E-meng 
(dreams of surprise) might closely resemble the mod
ern concept of sleep paralysis, whereas the Ju-meng 
(fearful dreams) represented nightmares (8). The first 
recorded Chinese written character for "ghost oppres
sion" [yan], which combined the characters for "op
pression" and "ghost" appeared in Eastern Han dy
nasty around 30-124 A.D. in Shuo Wen Chieh Tzu 
(the earliest Chinese dictionary) (10). Though there was 
some suggestion that it might mean "being possessed 
by ghost at night which caused yelling and nightmare" 
(11), most writers believed that it meant "being op
pressed by ghost at night and paralysed" (12-14). In 
Hong Kong, where the majority of the population is 
Chinese, the ghost oppression attack describes a phe-
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nomenon that appears to be identical to sleep paralysis. In addition, demographic data on age, religion and 
We therefore investigated this condition in a group of chosen course of study were recorded. 
Chinese students. 

METHODS 

A questionnaire designed for use with Chinese peo
ple was devised after reviewing previous similar ques
tionnaires (1-4). This was followed by a pilot study 
with 11 undergraduate students. After completing the 
questionnaires, those who answered positively to the 
experience of ghost oppression were asked to further 
describe their attacks, which were found to resemble 
typical sleep paralysis. After some minor amendments, 
the final version of the questionnaire was used to in
vestigate the experiences of sleep paralysis among un
dergraduate students of the Chinese University of Hong 
Kong. Out of 670 questionnaires distributed, 608 were 
returned. Five of these had to be discarded because of 
incomplete answers; the resulting 603 subjects were 
available for final analysis (90%). The questionnaire 
started with a description of a typical attack of ghost 
oppression, which was followed by a series of ques
tions: 

1. Have you ever heard of ghost oppression? 
2. Have you ever experienced ghost oppression? If 

yes, at what age did you start to have attacks? 
3. How many times have you had the,attacks? 
4. Choose your symptoms of ghost oppression. 
5. Describe your state of sleepiness/awakening dur-

ing the attacks. 
6. Describe the feeling during the attacks. 
7. How did the attack terminate? 
8. What was your physical and mental condition 

within a week preceding the attack? 
9. Have you discussed these experiences with others? 

10. Have you taken any measure to prevent such at
tacks? 

11. What do you believe causes attacks of ghost op
pression? 

12. Did you regard ghost oppression as an illness? If 
yes, did you consider the need for treatment? 

13. Did you see any relationship between ghost op
pression and spirits/ghosts? 

14. Have you ever experienced a sudden loss of mus
cular power in the presence of full consciousness 
that led to falling to the ground, or a slurring of 
speech during laughter, anger or surprise? 

15. Have you ever experienced excessive daytime 
sleepiness, such as falling asleep in inappropriate 
situations like examination or while talking, even 
with prior adequate sleep? 

16. Have your family members ever experienced sim
ilar ghost oppressions? 
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RESULTS 

Three hundred fifty-one men and 252 women, with 
a mean age of 20.6 ± 1.2 years (range 17-32 years) 
successfully completed questionnaires. Of all subjects, 
93.3% had heard of the term ghost oppression. Alto
gether, 39.7% of the women and 35% of the men (mean 
37%, n = 223) reported at least one episode of such 
an attack (GO+). There was no sex difference in the 
prevalence rate. One subject described her experience 
as follows: She suddenly woke up in the middle of the 
night and felt a heavy sensation of weight over her 
chest during which time she was unable to move and 
shout. She saw a dark shadow that appeared to be a 
lady holding a baby in her arms. She felt fearful and 
exhausted and then fell asleep. 

Only a few subjects (3.2% of total or 8.7% ofGO+) 
reported having attacks more than once a month. Nearly 
70% of the GO+ subjects identified their age at the 
onset of the attacks, and the peak age was the same for 
both sexes, with an age range of 17-19 years (Fig. 1). 
There was also no significant association between those 
who reported experiencing ghost oppression, cata
plexy-like attacks, daytime sleepiness or who expressed 
a belief in ghost possession and the chosen course of 
study. The ghost oppression experience was also not 
associated with religion. 

The details of the symptoms of the attacks are shown 
in Fig. 2. Most subjects reported more than one feature 
(89.6%), and a majority had 2-3 symptoms during the 
attacks. The most common features of the attacks in
cluded an inability to move (92.8%) and speak (72.5%) 
and a sensation of weight over the chest (50.5%). Of 
the GO+ subjects, 40.6% described being in a state of 
"transient full awakening" during the attack. They 
commonly described feeling terror (58.6%) and anxiety 
(30.9%), although one fourth of them felt calm in re
acting to the experience. Most of the subjects tried to 
get up or tum their body (70%) and 40% attempted to 
shout, whereas 20% of GO+ subjects ignored the at
tacks. One third ofGO+ subjects could not remember 
the details of the physical and mental conditions pre
ceding the attacks, whereas 49.3% of subjects reported 
nothing unusual preceding attacks, and only 17.2% re
ported unusual conditions preceding the attacks. 
Tiredness, sleep deprivation, stress and irregular sleep 
were commonly reported as unusual preceding events. 

Most people, including both GO+ and GO- sub
jects, perceived the cause of the attacks to be related 
to psychological reasons (68.3%), physiological reasons 
(31.7%) and irregular sleep patterns (28.5%). The belief 
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AGE ONSET OF GHOST OPPRESSION ATTACK 
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FIG. 1. Age at onset of ghost oppression attacks. 
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that attacks represented possession by ghosts was sig
nificantly more common in those who did not have 
the attacks themselves (x2 = 11.52, p < 0.003). Sim
ilarly, the belief that attacks represented illness was 
significantly more common in those who did not have 
the attacks themselves (x2 = 18.4, p < 0.0001). Over 
one half of the GO+ subjects have talked to someone 
for advice, with the majority (61%) revealing their ex
periences to their relatives or friends. Only one GO+ 
subject sought consultation from a western doctor and 
two GO+ subjects sought religious advice. A very 
strong familial association of GO + was reported by 
20.6% (n = 46) of GO+ subjects in contrast to 5.8% 
(n = 22) of GO- subjects (x2 = 30.9, df = 1, p < 
0.00001), but the familial association was not related 
to frequency of the ghost oppression attacks (x2 = 0.03, 
df = 1, p = 1.0), daytime sleepiness or cataplexy-like 
symptoms. 

Although 4.6% (n = 28) of all subjects reported hav
ing a history of cataplexy-like attacks, less than one 
half of these subjects (n = 13) stated their frequency 
(range 1-10), and the frequency of the attacks was not 
associated with the experience of ghost oppression (x2 

= 1.97, p = 0.159). Whereas 3.4% of subjects (n = 20) 
complained of excessive daytime sleepiness (EDS) more 
than once a week, 9.1% (n = 55) reported occasional 
EDS. EDS was not associated with a history of sleep 
paralysis (Table 1), but was found to associate with 
cataplexy-like symptoms (x2 = 8.6, df= 2, p < 0.025). 
Altogether eight subjects were found to complain of 
both cataplexy-like symptoms and EDS, but five of 
them reported only occasional EDS. When the analysis 
was limited to those complaining offrequent EDS (more 
than once a week), an association was then found be
tween sleep paralysis and cataplexy-like experiences 
(x2 == 9.36, df = 1, p < 0.015). Three subjects were 
thus identified with frequent daytime sleepiness, but 
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FIG. 2. Features of ghost oppression attacks. 
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only occasional sleep paralysis and cataplexy-like 
symptoms. 

DISCUSSION 

The 90% response rate of the study was quite sat
isfactory. The sex ratio and age distribution of the 
respondents and their respective chosen course of study 
were similar to the overall ratio of the University. 
Nearly all the subjects had heard of the term ghost 
oppression, which reflects its widespread familiarity 
even among young educated groups. The striking sim
ilarity between the ghost oppression and sleep paralysis 
attacks led us to conclude that they are identical ex
periences. 

The equal sex distribution of the experience in our 
subjects is in contrast to that of the Japanese and Amer
ican blacks (50%:35%, female: male ratio), who have 
a higher female preponderance, whereas more men 
than women (30%:70%, female: male ratio) experi
enced attacks in both a Newfoundland study (6) and 
a survey of 359 medical students, nurses and patients 
by Goode (1). Similar to our study, the two studies on 
young white American medical students (2,3) had equal 
sex prevalence. Although Fukuda et al. (4) suggested 
that the higher prevalence of sleep paralysis in females 
may be accounted for by the earlier biological devel
opment and hence earlier onset of sleep paralysis, our 
data did not support this hypothesis; there was no sex
based difference in age at onset or prevalence rate. This 
conflicting result on sex ratio surely warrants further 
replication studies with cross-ethnic comparison. 

Nonetheless, our present study has a very similar 
overall prevalence with that of the Japanese and Amer
ican blacks, in which nearly 40% of the healthy pop
ulation has isolated sleep paralysis. Even if we omitted 
those subjects who did not report "inability to move" 
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TABLE 1. Relationship among ghost oppression experiences, cataplexy and daytime sleepiness 

Ghost 
oppression 

attack 
experience n 

Yes 

Cataplexya 

% n 

Yes 7 3.1 216 

No Never 

% n 

96.9 194 

Excessive daytime sleepinessb 

Occasional Frequent 

% n % n % 

87.0 22 9.9 7 3.1 
No 21 5.S 359 94.5 334 87.9 33 8.7 13 3.4 

a x2 = 1.81, df = 1, p = 0.23 (exact probability). 
b X2 = 0.26, df = 2, p = 0.88 (exact probability). 

during the ghost oppression attacks, we still have 206 
(34.2%) GO+ subjects. The wide variation in preva
lence rates among different studies might be related to 
the methodological problems of earlier studies in which 
only limited numbers ofsubjects were investigated; for 
example, Everett (2) reported 15.4% in a study and 
Penn et al. reported 16.2% (3), whereas Goode reported 
the lowest prevalence rate of 4.7% (1). On the other 
hand, the much higher prevalence rate of sleep paral
ysis reported by the Newfoundland inhabitants (62%) 
might be due to a combination of small sample size 
and older age of their subjects (mean age of 50 years) 
(6). Our data support the notion that isolated sleep 
paralysis predominantly has its onset in adolescence. 
However, due to a limitation of our sampling strategy, 
a bimodal distribution of sleep paralysis with an ad
ditionallate onset peak (6) could not be excluded. It 
will be interesting to investigate this condition across 
different ages. Nevertheless, we agree with Fukuda et 
al. (4) that there is probably no racial difference for 
isolated sleep paralysis. 

Over one sixth of the GO+ subjects reported un
usual conditions preceding the attacks, whereas one 
third of the subjects did not remember the details. 
Those subjects who reported unusual conditions iden
tified tiredness, psychological stress, sleep deprivation 
and irregular sleep as the preceding events. These con
ditions have a striking similarity to those reported in 
the Japanese study (4) and support the hypothesis that 
both physical and psychological exhaustion and sleep
wakefulness disruption will precipitate an attack of sleep 
paralysis. This finding is consistent with polysomno
graphic studies showing that sleep paralysis occurs dur
ing an inappropriate timing of awakening during REM 
sleep or, in other words, there is an REM/wakefulness 
dissociation (15). It seems that both physiological 
arousals from either physical or psychological stress 
and the disruption of the usual sleep schedule will pre
dispose such sleep state dissociation. 

Despite the local name suggesting a mysterious con
nection with ghost possession, only 16% of all subjects 
believed in such an association. Although this may be 
partly related to the high educational level of the sub
jects, it is interesting that the belief was mainly limited 
to those who did not have the attacks. Similarly, 

Sleep. Vol. 17. No.7. 1994 

whether ghost oppression attack was evaluated as an 
illness was related to whether subjects had experienced 
attacks. As pointed out by Ness (6), sleep paralysis 
attacks tend to be mild and self-limiting without any 
devastating consequences. It is not surprising that those 
who had experienced the attacks did not evaluate their 
experiences as related to ghosts or illness. Therefore, 
it would be expected that only a small number of sub
jects would consult medical or religious personnel. This 
failure to report such attacks might account for the 
apparent illusion held by earlier investigators that sleep 
paralysis is rare. 

Forbearing the possibility of biased recall by the GO+ 
subjects, we found a very significant familial associa
tion of sleep paralysis, with one fifth of GO+ subjects 
having a positive family history. The familial associ
ation was not associated with the frequency of the at
tacks, cataplexy-like symptoms or excessive daytime 
sleepiness. This is in contrast to the generally held 
belief that familial sleep paralysis tends to be rare (16); 
whether it constitutes a separate category in association 
with daytime sleepiness, as suggested by Dahlitz and 
Parkes (7), remains to be proven. 

Cataplexy-like experience was identified in 4.6% of 
subjects and was not associated with sleep paralysis, 
except in the group who also had frequent daytime 
sleepiness (n = 3). However, still 3.3% (or 4.1 % if 
infrequent EDS subjects were included) of all subjects 
could be considered as suffering from isolated but in
frequent cataplexy. A similarly high figure was reported 
by Honda (17), who surveyed 12,469 school students 
and found 7.56% suspected of having experienced cat
aplexy. 

Compared with a similar study by Fukuda et al. (4), 
a high percentage of our subjects reported excessive 
daytime sleepiness, and 3.4% of our subjects could be 
considered to have frequent daytime sleepiness with 
attacks occurring more than once a week. There seemed 
to be an association between cataplexy and excessive 
daytime sleepiness. Eight subjects reported both EDS 
and cataplexy, but when we excluded those with in
frequent EDS, which might likely be a normal expe
rience, three subjects were identified with frequent EDS 
but only occasional sleep paralysis and cataplexy. If 
we diagnose such subjects with "triad features" as nar-
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colepsy, we will have a very high population rate of 
narcolepsy (approximately 5 in 1,000). This is in great 
contrast to our own laboratory experience in which 
only a very few narcoleptic patients have been iden
tified. Based on laboratory experience, we have pro
jected a population rate of narcolepsy in the range from 
4 in 10,000 to 1 in 100,000 (18). A definitive account 
of the prevalence of narcolepsy in Chinese could only 
come from a well-conducted epidemiological study fol
lowed by laboratory confirmation. 

The limitation of our study is mainly related to the 
use of questionnaires without a secondary interview. 
Thus, we could not exclude misunderstanding on some 
of the questions. This is particularly true for the two 
questions on cataplexy-like attacks and excessive day
time sleepiness. Moreover, the lack of polysomno
graphic studies on those subjects who reported daytime 
sleepiness could not confirm the validity of their com
plaints. We conclude that isolated sleep paralysis is 
very common among the healthy population and is 
likely a physiological state. Both environmental and 
familial factors seem to contribute to the attacks. Fur
ther research is needed to clarify the familial and ge
netic association, as well as its relationship to narco
lepsy. 
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