
reported an ESS score of 7.37.  One hundred and seventeen
(32.4%) subjects (23 females and 94 males) had insomnia.
There were 3 females and 101 males with snoring, but only
5 females and 48 males reported a history of sleep apnea.
Symptoms of sleep paralysis were reported in 37 (10.2%)
subjects, restless leg syndrome in 41 (11.4%) and cataplexy
in 7 (1.9%) subjects.

Conclusion: The prevalence of excessive daytime
sleepiness in the Palestinian population is higher compared
to reported western populations, and it is the same as
reported populations with similar habits.  Generally, sleep
disorders are common all over the world but ignored and
unrecognized in our society.
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n the last 9 years, following implementation of the
Palestinian Self Government Agreement according

to the Oslo agreements signed in Washington on the
13th of September 1993, great changes have taken
place in Palestinian society in the West Bank and
Gaza, socially, economically, and politically, affecting
our daily rhythms.  In everyday life, Arabic television
satellite channel programs, video, computers, and more
social activities take place in the evenings and shops
and restaurants open later than they used to during the
Israeli occupation period.  However, over the last 2
years, with the starting of the second Intifada in
September 2000, the Palestinian society has suffered
politically affecting normal lifestyles.  The previously
mentioned factors are perhaps reasons for the recent
phenomena of sleep and alertness, irregular sleeping
habits, late bedtime, short sleeping time during the

I
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week, poor sleep quality with insomnia and night
waking leading to a growth in daytime sleepiness.
Sleep disorders are a common problem in Western
populations.1  In an Australian study, 20% of the
subjects had habitual snoring and 27% reported
breathing pauses during sleep at least occasionally.  In
the same study, the prevalence of excessive daytime
sleepiness (EDS) was reported as 11% of the sample-
studied.2  In another large survey conducted in the
United Kingdom, 40% of the population reported
snoring regularly, and 49% were reported to
experience breathing pauses during sleep.3  A recent
survey in the United States of America (USA) showed
a prevalence of 34% which was significantly related to
respiratory symptoms.4  The prevalence in the Arab
population has not been defined, they are probably
common but undiagnosed and unreported, and to our

Objective: The aim of this study was to screen a sample
Palestinian population for sleep habits and various sleep
disorders using a standard questionnaire.

Methods: The questionnaire was designed to assess sleep
habits, the degree of daytime sleepiness using the Epworth
Sleepiness Scale (ESS), and specific sleep problems.  A
random sample of Palestinian people from Gaza City,
Palestine was selected during August 2002.

Results: There were 361 respondents to the questionnaire
(59 females and 302 males).  The mean ESS score was 8.25
for males and 8.2 for females.  There was 99 (27.4%)
subjects with an ESS >10 (with excessive daytime
sleepiness), normal sleepers without any sleep problems
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knowledge there have been no published studies on
this issue.  We have found only one similar study5 with
which we will compare our results.  The objective of
this study was to screen a sample Palestinian
population from Gaza City, Palestine for various sleep
disorders and daytime sleepiness using a standard
questionnaire.

Methods.  Questionnaires were distributed among a
random sample of Palestinian employees working as
medical, paramedical, engineers and administrative
personnel and other social classes in Gaza City,
Palestine during August 2002.  All subjects were asked
to complete the questionnaires at their convenience,
and preferably with their spouses.  The questionnaires
addressed some questions regarding age, gender,
weight, height, sleep habits, and specific sleep
problems including duration of sleep, sleep latency and
daytime naps.  Degree of daytime sleepiness using the
Epworth Sleepiness Scale (ESS), frequent awakening
at nights, snoring history, history of breathing pauses
while asleep, symptoms of restless leg syndrome
(RLS) were also included.  The ESS is a simple
questionnaire measuring the general level of daytime
sleepiness.  It consists of 8 different situations and
activities that are often part of everyday life.  The total
ESS score is a measure of the average sleep propensity
and the probability of falling asleep in those
conditions.  The ESS score ranges from 0-24, with the
upper limit of normal based on previous studies on
healthy adults estimated to be 10.6  Statistical analysis
was performed using chi-square analysis.

Results.  Of 510 questionnaires distributed, 361
respondents (59 females and 302 males) properly
completed and returned their questionnaires.  The
mean age of the subjects was 37.1 + 10.9 years.  The
mean body mass index was 27.15.  The mean ESS
score for the group as a whole was 8.25 + 3.8, for
females was 8.2 + 3.1 and for males 8.25 + 3.8.  The
number of subjects with ESS>10 with excessive
daytime sleepiness was 99 (27.4%) and was more
frequent with men at 84 (27.8%) than with women at
15 (25.4%).  One hundred and six subjects, 15 females
and 91 males were considered normal sleepers (they
had no history of any sleep disorders); their mean ESS
score was 7.34 + 3.83 with no significant sex
differences.  In normal sleepers, item 5 (sleepiness
laying down afternoon) obtained the highest score of
2.08, followed by item 7 (after eating lunch without
alcohol) at 1.92 + 0.94.  The lowest score was item 6
(sitting and talking with someone) at 0.056 + 0.27
(Table 1).  The mean duration of sleep was 6.89 + 0.82,
with no differences between sexes.  The number of
subjects with daytime napping was 158 (43.8%) with
no differences between sexes.  The number of subjects
with inadequate sleep (insomnia) was 117 (32.4%), 23
females (39%) and 94 males (31.1%).  Awakening at

night was reported by 87 subjects, 23 females (39%)
and 64 males (21.2%).  The causes of awakening were
not always specified, but they included going to the
bathroom and the need to attend to children.  Snoring
in our study was not divided into occasional and
habitual; we ignored all cases with occasional snoring.
Habitual snoring was reported in 104 subjects, only 3
females (5.1%) and 101 males (33.4%) with significant
differences between sexes.  Fifty-three subjects
reported history of sleep breathing pauses (apnea), 5
females (8.5%) and 48 males (15.9%).  Thirty-seven
subjects (10.2%) reported a history of sleep paralysis;
there were 41 (11.4%) subjects with history of RLS,
cataplexy was reported in only 7 subjects (1.9%)
(Table 2).

Discussion.  The efficacy of the ESS in
determining the degree of sleepiness during the
daytime has been verified with both healthy patients
and subjects with various sleep disorders.7-9  Our data
showed that the mean ESS score of the selected
Palestinian sample (8.24 + 3.75) was less than the
Saudi sample (9.4 + 3.6).5  But both the Saudi and the
Palestinian sample are much higher than that of
samples from Australia (5.9 + 2.2) and Spain (6.1 +

Table 1 - Epworth Sleepiness Scale for normal sleepers.

Situation

Sitting and reading
Watching television
Sitting inactive in a public place
As a passenger in car for an hour without a break
Lying down to rest in the afternoon 
Sitting and talking to someone
Sitting quietly after lunch without alcohol
In a car stopped for few minutes in the traffic

Total

Score

0.88
1.08
0.61
0.56
2.08

  0.056
1.92
0.1  

 7.34

SD

0.98
0.97
0.86
0.9  
1.01
0.27
0.94
0.47

3.83

SD - standard deviation

Table 2 - Characteristics of sleep disorders (N=361).

Characteristic

ESS > 10
Snoring 
Breathing pauses
Inadequate sleep
Awakening at night
Daytime nap
RLS Symptoms
Cataplexy
Sleep Paralysis
Sleep Duration (mean)
ESS (mean)

Females (59)

n

15
  3
  5
23
23
25
12
  -
  8

(%)

  25.4   
 5.1
  8.5 
39    
 39     
42.4 
20.3 

-
13.6 

Males (302)

n

  84
101
  48
  94
  64
133
  29
    7
  29

(%)

  27.8  
33.4
15.9
31.1
21.2
44    
  9.6
  2.3
  9.6

  

P value

0.42  
-

0.097
0.152
0.004
0.465
0.02  
0.283
0.241
0.551
0.123

Total

n

  99
104
  53
117
  87
158
  41
    7
  37

(%)

27.4
28.8
14.7
32.4
24.1
43.8
11.4

    1.9  
10.2
  6.9
  8.2

ESS - Epworth Sleepiness Scale, RLS - restless leg syndrome

7.05
8.2  

6.85
8.25
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2.9).10,11  Approximately 27.4% of our subjects and
39.3% of the Saudi samples had excessive daytime
sleepiness, defined as ESS>10, this with the high mean
ESS score, shows that the prevalence of sleep
disorders presenting with EDS is substantial, with no
significant gender variation.  In a sample from the
Australians, the prevalence of EDS was found in only
10.9%2 while it was 18.3% in men and 16.2% in
women in a large randomized sample in the United
Kingdom.12  In our normal sleepers the mean ESS
score (7.34 + 3.83) and in the Saudi normal sleepers
(8.9 + 3.6) do not differ significantly from that of the
rest of the sample population (8.24 + 3.75 in our
sample and 9.8 + 3.7 in the Saudi sample).  This
difference may be related to the selectivity of our
subjects, and a warm climate may unmask
physiological sleepiness but it dose not increase
daytime sleepiness by itself.5,13,14  It is interesting to
note that the score obtained for item 5 and item 7 in
our normal sleepers and in the Saudi normal sleepers is
close to that reported in western populations.5,6,10  This
raises the possibility that despite cultural background,
everyone would like to take an afternoon nap and this
would seem to indicate that ESS might reflect a
physiological increase in the sleepiness in the
afternoon, as suggested by Izquierdo-Vicario et al.10  In
our study habitual snoring was reported in 28.8% but
the breathing pauses during sleep (possible apnea) was
reported in 14.7%, the difference of sexes may be due
to our small sample size and the selectivity of our
group.15  In a similar study from a sample Australian
population, Johns et al2 reported that 21.8% of men
and 11% of women had habitual snoring, while 30.4%
of men and 14.1% of women reported a history of
breathing pauses while asleep.  Subjects with
inadequate sleep (insomnia) were 23 females (39%)
and 94 males  (31.1%) this is lower than in the Saudi
population of 51.5% in women and 34.6% in men5 and
higher than that in the Australian population where it
was 18.8 in women and 11.3 in men.2  Although
definitive data is not available regarding the
prevalence of RLS, symptoms of RLS has been
identified in 5-15% of normal subjects,16 which is
similar to our statistics of 11.4% and the Saudi
statistics of 12.9%.5  A history of sleep paralysis was
reported in 10.2% of Palestinian subjects and 16% of
Saudi subjects, and it was reported that sleep paralysis
occurs at least once in a lifetime in 40-50% of normal
subjects.  In our study only 7 subjects reported having
cataplexy.  Cataplexy is a major feature of narcolepsy,
and in the presence of EDS it is virtually diagnostic.17

Narcolepsy is a common disorder in the western
population and its prevalence has been calculated as
0.07% in the Los Angeles area and as 0.06% in the San
Francisco area.18,19  It is possible that with a larger
sample, subjects with narcolepsy may be identified.  

Extensive daytime sleepiness measured by a
standard method appears to have a high prevalence
when the western ESS range is used.  The range of

normal score of ESS is probably the same for the
Palestinians compared with the Saudi population and
wider if compared with other western populations.
Sleep disorders are common but unrecognized in our
community.  This is the first study regarding sleep
disorders in the Palestinian population, a field that is
totally ignored and needs more attention from the
health authorities and physicians.

Acknowledgment.  The author is grateful to Dr. Markku
Partinen and Dr. Yehia Abed for their continued moral and
educational support during this study.

References

  1. Partinen M.  Epidemiology of sleep disorders.  In: Kryger MH,
Roth T, Dement WC, editors.  Principles and practice of sleep
medicine. 2nd ed. Philadelphia (PA): WB Saunders; 1994. p.
437-452. 

  2. Johns M, Hocking B.  Daytime sleepiness and sleep habits of
Australians.  Sleep 1997; 20: 844-849. 

  3. Ohayon MM, Guilleminault C, Priest RG, Caulet M.  Snoring
and breathing pauses during sleep: telephone interview survey
of a United Kingdom population sample.  BMJ 1997; 314:
860-863.

  4. Dodge R, Cline MG, Qvan SF.  The natural history of
insomnia and its relationship to respirology symptoms.  Arch
Intern Med 1995; 16: 1797-1800. 

  5. Wali SO, Krayem AB, Samman YS, Mirdad S, Alshimemeri
AA, Almobaireek A.  Sleep disorders in Saudi health care
workers.  Annals of  Saudi Medicine 1999; 19: 406-409.

  6. Johns MW.  A new method for measuring daytime sleepiness:
the Epworth Sleepiness Scale.  Sleep 1991; 14: 540-545. 

  7. Johns MW.  Reliability and factor analysis of the Epworth
sleepiness scale.  Sleep 1992; 15: 376-381. 

  8. Johns MW.  Daytime sleepiness, snoring, and obstructive sleep
apnea. Chest 1993; 103: 30-36. 

  9. Johns MW.  Sleepiness in different situations measured by the
Epworth sleepiness scale.  Sleep 1994; 17: 703-710. 

10. Izquierdo-Vicario Y, Ramos-Platon MJ, Conesa-Peralegia D,
Lozano-Parra AB.  Epworth sleepiness scale in a sample of the
Spanish population (letter).  Sleep 1997; 20: 676-677. 

11. Roth T, Roehrs TA, Livesey D, Petrucelli N, Shore E.
Nocturnal sleep and daytime sleepiness in normal volunteers
for research studies.  J Sleep Res 1993; 22: 101. 

12. Kendrick JAH, Wiltshire N, Catterall JR.  Daytime sleepiness
in the community using the Epworth sleepiness scales.  Aust N
Z J Med 1997; 27: 251.

13. Maycock G.  Sleepiness and driving: the experience of UK car
drivers.  J Sleep Res 1996; 5: 229-237. 

14. Roth T, Roehrs TA, Carskadon MA, Dement W.  Daytime
sleepiness and alertness.  In: Kryger MH, Roth T, Dement WC,
editors.  Principles and practice of sleep medicine. 2nd ed.
Philadelphia (PA): WB Saunders; 1994. p. 40-49. 

15. Young T, Palta M, Dempsey J, Skatrud J, Weber S, Badr S.
The occurrence of disordered breathing among middle-aged.
N Engl J Med 1993; 328: 1230-1235. 

16. Ekbom KA.  Restless leg syndrome.  Neurology 1960; 10:
868-873. 

17. Diagnostic Classification Steering Committee.  International
classification of Sleep disorders.  Diagnostic and coding
manual. Rochester (MN): American Sleep Disorders
Association; 1990. 

18. Dement WC, Zarcone V, Varner V.  The prevalence of
narcolepsy.  Sleep Res 1973; 2: 148. 

19. Dement WC, Carsk MA, Ley R.  The prevalence of
narcolepsy.  Sleep Res 1972; 1: 147.


