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Background: Research on sleep health is lacking in
developing countries, particularly among the
Sudanese population. This contributes to a number
of social and safety risks such as workplace injury,
daytime sleepiness, automobile accidents, and more.
The current study aims to validate three Arabic
questionnaires related to sleep health, namely the
Epworth Sleepiness Scale (ESS), Insomnia Severity
Index (ISI), and Restless Legs Syndrome (RLS).
Methods: A random sample of 83 Sudanese
participants was surveyed for the purpose of testing
the reliability and validity of the Arabic version of the
ESS, I1SI, and RLS. The present study used exploratory
factor analysis (EFA) of item scores to examine a
potential single-factor structure of the ESS, ISI, and
RLS. Reliability and validity of the instruments were
assessed by internal consistency and construct
validity, respectively.

Results: The internal consistency within the ESS, ISI,
and RLS subscales was high, with Cronbach’s alpha of
0.84, 0.87, and 0.94, respectively. EFA results
showed the RLS and ISI scales were dominated by a
single-factor structure that explained at least 84.2%
and 65.70% respectively of the total variance.

The ESS required a two-factor solution that explained
64.5% of the total variance, so the single-factor
structure does not appear to be a good measure of
the Arabic version of the ESS.

Conclusion: The Arabic versions of the ESS, ISI, and
RLS are valid and reliable tools. The RLS and ISI seem
to have better psychometric properties than the ESS.
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It is a fact that every individual has a biological need
for sleep, in the sense that sleep automatically
comes to an individual. Potentially harmful individual
practices such as sleeping during the daytime [1] or
excessive tea or coffee intake or chocolate at night,
may cause sleep disturbance [2]. Several studies have
suggested that sleep disturbance may be caused by
anxiety, psychological stress, depression, or for other
reasons [3,4,5,6,7]. In turn, sleep disorders have
significant implications for morbidity and mortality,
highlighting the importance of such a study [8,9].

According to the National Commission on Sleep
Disorders Research, there are about 40 million
Americans who experience chronic sleep disturbances,
suffering specifically from insomnia or sleep-related
problems [10]. The prevalence of sleeping problems
was 56% in the USA, 31% in Western Europe and 23%
inJapan [11]. The importance of public awareness with
respect to sleep health has gained significant
recognition and has been given considerable attention
in developed countries. Poor quality of sleep can occur
as a result of excessive daytime sleepiness (EDS),
difficulty initiating sleep, frequent awakenings, or
restless legs syndrome (RLS). Insomnia is a type of
sleep disorder in which there is an inability to fall asleep
or to stay asleep as long as desired [12,13]. The
insomnia scale was translated into Arabic with an
internal consistency reliability of 0.84 [14].

The Epworth Sleepiness Scale provides a measure of a
person’s general level of daytime sleepiness, or their
average sleep propensity in daily life [15]. The ESS is a
reliable scale for assessing persistent daytime sleepi-
ness among normal subjects and subjects with various
sleep disorders (Cronbach’s alpha of 0.88) [16].
Excessive daytime sleepiness affects 12% of
Americans [17]. The Arabic version of the ESS is also a
reliable instrument [18]. The internal consistency was
examined in the Saudi population. It was found that
Cronbach’s alpha coefficient was above 0.86 [18].

RLS is a common, distressing movement disorder, yet
many sufferers are not diagnosed or managed
adequately [19]. However, a study has developed and
validated a questionnaire for assessing the symptoms
of RLS [20]. The prevalence of severe RLS was
investigated, using the International Restless Legs
Syndrome Study Group (IRLSSG) criteria in a Saudi
sample of participants between the ages of 45 and
60 years. The result was 5.2% [21]. This study

showed that 11.8% of the participants reported mild
RLS symptoms, 42.6% were moderate, 42.6% were
severe, and 2.9% were very severe. The prevalence of
RLS was fairly equal between males and females [21].
The prevalence of daytime sleepiness in healthy Saudi
subjects was 19% [18]. The prevalence of insomnia in
Egypt was 36.4% [22]. No work has been published
on sleep health in Sudan and the prevalence of
insomnia, excessive daytime sleepiness, and RLS.
Despite their widespread prevalence in Arab
countries, these sleep disorders remain unaddressed
in the people of Sudan.

Sleep disorders are among the most common diseases
in African countries [23]. The prevalence of sleep
problems among South African females is 31.3% and
27.2% among males [23]. Despite this, sleep health
remains unrecognizedin developing countries. There are
different sleeping habits from one person to another
and from one region to another, and there are many
factors that make up these habits. Many of these relate
back to the dominant culture in the region, and the
norms, as well as external factors, such as the climate
and temperature, are important factors in the formation
of these habits. The Sudanese society is predominantly
a society of Muslims and Christians, culturally contain-
ing some factors that may constitute the sleeping habits
of the people, including the timeliness of prayer,
decrease of activity in the afternoon, and more. These
all greatly affect sleep habits among people of all ages
and backgrounds, practical and cultural.

Notably, the original English versions of these three
sleep questionnaires were examined for a single-
factor structure. For example, the ESS has only one
factor structure for students [16]. Factor analysis of
the International Restless Legs Severity Scale (IRLS)
revealed two subscale scores: one for symptoms and
the other for symptom impact [20]. No similar work
has been published on Arabic translations of the
original English questionnaires. The aim of the present
study is to investigate the psychometric properties of
the Arabic translation of the original English
questionnaires of the ESS, ISI, and RLS, as well as to
examine its factor structure with exploratory factor
analysis. This investigation is also concerned with
the reliability and internal consistency of these
questionnaires.

A self-administered survey was used to collect
information on each individual’s age, gender,
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education, and tea/coffee intake. The survey also
included a set of three questionnaires comprising the
ESS, ISI, and RLS. A professional translation office
translated the three original instruments from English
to Arabic and back-translated to English. Two sleep
consultants compared the original English version of
each instrument with its Arabic translation as it
presently stands. The study was conducted in August
of 2013 at Sudan University of Science and
Technology (SUSTech), which is one of the main public
universities in Khartoum, Sudan. Ethical approval of
the study was obtained from the Research Committee
at the College of Medical Radiological Sciences,
SUSTech.

Daytime sleepiness was measured by eight-item
scores representing the Epworth Sleepiness Scale
(ESS) [15]. The ESS measures the chance of falling
asleep in eight different situations: "sitting and
reading," "watching TV," "sitting, inactive in a public
place," "as a passenger in a car for an hour without a
break," "lying down to rest in the afternoon when
circumstances permit," "sitting and talking to some-
one," "sitting quietly after lunch without alcohol," and
"in a car, while stopped for a few minutes in traffic."
Cultural modification was considered when translating
the ESS. This modification appears in item seven:
"sitting quietly after lunch without alcohol." The
statement "without alcohol" was deleted, as alcohol
consumption is prohibited and is socially unacceptable
in Sudanese society and most Arab countries. The
total ESS score is the sum of the eight-item scores
with the scale range between 0 and 24. The presence
of EDS was based on a total ESS score with a value
>10 to indicate EDS. The presence of insomnia was
evaluated by four items: "difficulty falling asleep,"
"frequent awakening," "wake up too early," "feel tired,"
and "sleep loss affects your mood." The presence of
RLS was measured using a four-item evaluation [20]:
" ... uncomfortable or unpleasant sensations in the
" unpleasant sensations begin or worsen

legs," " ...
during periods of rest ... such as lying or sitting,"
totally relieved by

" ... unpleasant sensations are ...
movement," and " ... unpleasant sensations are

worse in the evening or at night than during the day,
or only occur in the evening or night." Two sleep
questionnaires (Arabic versions) are reliable scales for
measuring insomnia [14] and daytime sleepiness [18].
A research assistant explained the purpose of the
study to the participants. Despite the use of an
anonymous self-administered survey, subjects were

asked whether they agreed to participate in the study.
One hundred students were randomly chosen to
complete the questionnaires from a classroom size of
300 students. A total of 83 completed questionnaires
were returned out of the 100 that were distributed,
with an overall response rate of 83%. Of the 83
questionnaires, there were 5 to 12 missing responses
from ISl items, 1 to 7 missing responses from the ESS
items, and 2 to 11 missing responses from RLS items.
It was assumed that if any item was missing, then the
overall response is missing. The total number of fully
completed surveys seemed to vary by questionnaire
types. It was determined that 64 participants fully
completed the ISl survey, 66 fully completed the ESS
survey, and 71 fully completed the RLS survey.

Data Analyses

Data was analyzed using IBM Statistical Package for
the Social Sciences (SPSS), version 21.0 (IBM,
Chicago, IL). Descriptive statistics such as means and
standard deviation, mean * SD, were used to
describe the continuous variables. Frequencies and
percentages, n(%), were used to describe the
categorical variables. Associations between the
presence of EDS, ISI, RLS, and demographic
characteristics were examined using Chi-square tests.
A p-value <0.05 was considered statistically
significant. Internal consistency of each of the three
sleep questionnaires was investigated using
Cronbach’s alpha (a) coefficient. Exploratory factor
analysis with varimax rotation was used to examine
whether the single-factor/component structure
exists for each scale by retaining components with
eigenvalues > 1.

The distribution of demographic factors and the
presence of sleep disturbance is described in Table 1.
The mean age for the entire sample was 29.8

(SD, 7.4), range 18-60 years. Males accounted for
75% of the overall sample, 85.9% had university
degrees, 42.1% were unemployed, and 58.6% were
single. Only 7.6% were smokers, 41% were coffee
consumers, while 30.1% were tea consumers. In the
study sample, the presence of excessive daytime
sleepiness (ESS scores >10) was 48.5%. Also the
presence of insomnia was 32.8% and RLS was 28.2%.
The three sleep questionnaires demonstrated high
internal consistency with Cronbach’s alpha values
ranging between 0.84 and 0.94. Item analysis showed
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Table 1. Demographic factors and the presence of EDS, ISI, or RLS.

Overall

Factors n(%)
Gender Female 19(25.0)
Male 57(75.0)
Education High school or less  11(14.1)
University 67(85.9)
Occupation Non-employee 32(42.1)
Employee 44(57.9)
Marital status  Single/Others 41(58.6)
Married 29(41.4)
Smoking Smoker 5(7.6)
Non-smoker 61(92.4)
Coffee intake  No 49(59.0)
Yes 34(41.0)
Tea intake No 58(69.9)
Yes 25(30.1)

EDS N RLS
32/66 21/64 20/71
(48.5%) (32.8%) (28.2%)

% P % P P
533 0767 375 0721 389 07122
48.9 326 19.6
857 0104 364 1000 500 0117
45.6 327 228
310 0036 179 0055 292 0886
576 40.6 27.5
472 0155 314 0610 281 0919
66.7 38.1 269
600 0841 200 0651 200 1.000
553 35.4 245
526 0432 385 0229 213 0071
42.9 24.0 41.7
563 0039 319 0799 192 0006
278 353 526

EDS: excessive daytime sleepiness, ISI: Insomnia Severity Index, RLS: restless legs syndrome.

high internal consistency within the ESS questionnaire
(Cronbach’s alpha = 0.84), the insomnia question-
naire (Cronbach’s alpha = 0.87), and the RLS
questionnaire (Cronbach’s alpha = 0.94).

The distribution of demographic characteristics and
risk factors for EDS, ISI, or RLS is described in Table 1.
The presence of EDS, ISI, and RLS was similar among
gender groups, educational levels, marital status,
smoke status, and coffee intake (p-value >0.05).
However, EDS was reported by 27.8% of tea drinkers
compared to 56.3% of non-tea drinkers

(p-value = 0.039). RLS was reported by 52.6% of
tea drinkers compared to 19.2% of non-tea drinkers
(p-value = 0.006). Factor analysis of item scores
showed that the insomnia scale had a single-factor
structure with 65.7% total variance explained (Table 2).

Table 2. Exploratory factor analysis of ISI.

The factor loadings for the insomnia scale

ranged from 0.64 "wake up too early" to 0.89

"sleep loss affects your mood." Also the factor analysis
showed a single-factor structure for the RLS scale
with 84.2% total variance explained (Table 3). The
factors loading ranged from 0.801 " ... unpleasant
sensations are worse in the evening or at night than
during the day, or only occur in the evening or night"
to 0.965 " ... unpleasant sensations are ... totally
relieved by movement." Table 4 displays the
structure of the Epworth Sleepiness Scale, as well as
the factor loadings.

In terms of the ESS, the factor analysis showed a two-
factor structure that accounted for 64.5% of the
variance. Factor one accounted for 48.4% of the
variance. It consists of five items reflected mainly on

# [tem One component extracted
1 Difficulty falling asleep 0.83*
2 Frequent awakening 0.81*
3 Wake up too early 0.64*
4 Feel tired 0.86*
5 Sleep loss affects your mood 0.89*
Variance explained 65.70%

*One main component is the composition of all five items.
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Table 3. Exploratory factor analysis of RLS.

# |tem

One component

extracted

sitting

or, only occur in the evening or at night
Variance explained

1 Uncomfortable and unpleasant sensations in the legs
2 Unpleasant sensations begin or worsen during periods of rest such as lying or

3 Unpleasant sensations are totally relieved by movement
4 Unpleasant sensations are worse in the evening or at night than during the day

0.949+
0.946*

0.965*
0.801*

84.20%

*QOne main component is the composition of all four items.
Table 4. Exploratory factor analysis of ESS.

# [tem

1 Sitting and reading

2 Watching TV

3 Sitting, inactive in a public place
4

5

Lying down to rest in the afternoon when
circumstances permit
6 Sitting and talking to someone
7 Sitting quietly after lunch

Variance explained

As a passenger in a car for an hour without a break

8 In a car, while stopped for a few minutes in traffic

First component Second component

extracted extracted
0.868* 0.079
0.786* 0.286
0.785* 0.234
0.766* 0.19
0.729* 0.105
0.338 0.753%
0.105 0.811"
0.107 0.709"

40.5% 24.0%

*First component is the composition of items 1, 2, 3, 4, and 5.
*Second component is the composition of items # 6, 7, and 8.

the chances of falling asleep when engaged in
activities with a low somnificity, and the factor
loadings ranged from 0.729 "lying down to rest in the
afternoon when circumstances permit" to 0.868
"sitting and reading." Factor two accounted for 16.1%
of the variance, it consists of three items reflected
mainly on the chances of falling asleep when engaged
in activities with high somnificity, and the factor
loadings ranged from 0.709 "in a car, while stopped
for a few minutes in traffic" to 0.811 "sitting quietly
after lunch."

DISCUSSION

The results showed that the Arabic-translated version
of the three sleep questionnaires had acceptable
reliability coefficients (Cronbach’s alpha). The internal
consistency within the ESS questionnaire was:
Cronbach’s alpha = 0.84. This result was higher than
that found in the original ESS questionnaire [15],
and the reliability was 0.73 among healthy

university students. The current investigation
reported a high reliability of 0.87 within the insomnia
questionnaire. The results were similar to those found
in previous research [13,14], and the internal
consistency within the insomnia questionnaire was
0.88 [13]. The internal consistency within the RLS
questionnaire was 0.94. The Arabic-translated ver-
sions of the RLS, and ISI are shown to be reliable,
internally consistent, and each has a single-factor
structure in its variance. Thus, these two scales were
thought to have perfect construct validity.

When the factor analysis of the 83 students was
conducted on the ESS, it revealed a two-factor
solution. Our findings suggest that the single-factor
structure of the eight-ESS items proposed by Johns
[16] was not a precise model to represent this data.
While Johns' model may be correct when applied to a
Western culture, our findings suggest that future
research of ESS in the Sudanese population should
consider a two-factor solution. Particularly, item six
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"sitting and talking to someone," item eight "in a car,
while stopped for a few minutes in traffic," and item 7
"sitting quietly after lunch," do not appear to be
correlated with the other items. This finding supports
the two-factor solution in Smith et al., [24]. It was
also noted in Smith’s study that item six "sitting and
talking to someone" and item eight "in a car, while
stopped for a few minutes in traffic" do not appear to
be good measures of the construct. Johns studied
104 students [16], and the data showed that there
was only one main factor of the ESS. However, Johns
noted that the factor loadings were relatively high on
all items except for item six "sitting and talking to
someone" and item eight "in a car, while stopped for a
few minutes in traffic" for the students. The author
reported that these two items were the least soporific
for the student group [16]. According to his results,
item six showed a factor loading of 0.25 and item
eight showed a factor loading of 0.37 [16].

Several studies investigated factor loading cut-offs
[25,26,27], but no study recommended loading
below 0.40 unless the sample size was 250
respondents. It was not clear whether the Johns
model followed the guidelines and recommendations
of these studies. According to the current investi-
gation, item seven (loading = 0.105) and item eight
(loading = 0.107) show very low loading, as well as
item six (loading = 0.338), whereas items one to five
showed factor loadings over 0.72. This would
necessitate a second factor containing items six,
seven and eight which were the least soporific items.

Based on the current study, 48.5% of a sample of
66 respondents reported EDS, 32% of a sample of
64 respondents reported insomnia, and 28.2% of a
sample of 71 respondents reported RLS. The present
sample was randomly extracted from the university
student population. Since this sample is not
representative of the general Sudanese population,
the findings should be interpreted with caution.

A number of factors could contribute to the higher
presence of EDS in the study sample, such as the
former’s high unemployment rate (e.g., 42% of 76
respondents), cultural factors, climate, and more.
This data shows an undeniable need for this research,

as EDS could lead to safety and social malefactors
such as workplace injury, automobile accidents, and
more. Although the main purpose of the study was to
construct validity and test the reliability of the Arabic
version of the three sleep questionnaires, a sample of
83 participants are too small to make conclusions on
the prevalence of sleep disorders. A large epidemio-
logical study is needed to determine the prevalence
of sleep disorders among the general Sudanese
population. However, the investigation had a number
of strengths. This study demonstrated the validity and
reliability of IS, ESS, and RLS (Arabic versions).
Since no work has previously been published on sleep
disorders in Sudan, the research provides insight into
the presence of sleep disorders among Sudanese
students. Sleep problems have not been given full
consideration in Sudan, thus future epidemiological
studies are needed to understand the sleep problems
and develop proper management and medical
treatment.

We conclude that the current study supports the
original subscale structure of the ISI and RLS. The
findings suggest that ESS can be evaluated using
separate subscale scores. Clinicians should consider
the different meanings of the two factors of the ESS
when using this tool to assess daytime sleepiness in
the Sudanese population.

The author declares that he has no competing
interests.

The author extends his deep and sincere appreciation
to the participants of this study. The author also

acknowledges the efforts and support of Mr. Fawaz
Elsiddig who was involved in collecting the study data.

None.

1. Takegami Misa, Hayashino Yasuaki, Chin Kazuo,
Sokejima Shigeru, Kadotani Hiroshi, Akashiba Tsuneto,
Kimura Hiroshi, Ohi Motoharu, Fukuhara Shunichi.

Simple Four-Variable Screening Tool for Identification
of Patients with Sleep Disordered Breathing. Sleep.
2009;32(7):939-948.

QATAR MEDICAL JOURNAL
VOL. 2014 / ART. 20



Validation of Arabic versions of three sleep surveys

Ahmed

10.

11.

12.

13.

14.

15.

. Roehrs Timothy, Roth Thomas. Caffeine: Sleep and

daytime sleepiness. Sleep Medicine Reviews.
2008;12:153-162.

. Zhang Qi-jun, Zhang Qiao-li, Sun Xin-yang, Zhang

Li-yi, Zhang Si-yuan, Yao Gao-feng, Chen Chun-xia,
Kong Ling-ming. Relationship between acute stress
and sleep disorder in grass-root military personnel:
mediating effect of social support. Military Medical
Research. 2014;1:3. doi:10.1186/2054-9369-1-3.

. Mellman TA. Sleep and anxiety disorders. The

Psychiatric Clinics of North America.
2006;29:1047 -1058.

. Gillin JC. Are sleep disturbances risk factors for anxiety,

depressive and addictive disorders? Acta Psychiatrica
Scandinavica. 1998;393:39-43.

. Neckelmann D, Mykletun A, Dahl AA. Chronic insomnia

as a risk factor for developing anxiety and depression.
Sleep. 2007;30:873 —880.

. Batterham PJ, Glozier N, Christensen H. Sleep

disturbance, personality and the onset of depression
and anxiety: prospective cohort study. Aust N Z J
Psychiatry. 2012;46:1089 — 1098.

. Chilcott LA, Shapiro CM. The socioeconomic impact of

insomnia. Pharmacoeconomics. 1996;10:1 - 14.

. Stoller MK. Economic effects of insomnia. Clin Ther.

1994;16:873 -897.

National Commission on Sleep Disorders Research.
Wake up America: A national sleep alert. Vol. 1,
Executive Summary and Report Bethesda, MD:
Department of Health and Human Sciences; 1993.

Léger D, Poursain B, Neubauer D, Uchiyama M.

An international survey of sleeping problems in the
general population. Curr Med Res Opin.
2008;24:307-317.

Punnoose AR, Golub RM, Burke AE. Insomnia.
The Journal of the American Medical Association.
2012;307:2653-2653, Doi:10.1001/
jama.2012.6219.

Morin CM. Insomnia: psychological assessment and
management. 104. New York: Guilford Press;
1993:205-207.

Suleiman KH, Yates BC. Translating the insomnia
severity index into Arabic. J Nurs Scholarsh.
2011,43:49-53.

Johns MW. A new method for measuring daytime
sleepiness: the Epworth Sleepiness Scale. Sleep.
1991,50-55.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Johns MW. Reliability and factor analysis of the
Epworth Sleepiness Scale. Sleep. 1992;15:376-381.

Roth T, Roehrs TA. Etiologies and sequelae of excessive
daytime sleepiness. Clin Ther. 1996;18:562 -572.

Ahmed Anwar E, Fatani Abdulhamid, Al-Harbi Abdullah,
Al-Shimemeri Abdullah, Ali Yosra Z, Baharoon Salim,
Al-Jahdali Hamdan, Validation of the Arabic version of
the Epworth Sleepiness Scale. DOI: 10.1016/j.
jegh.2014.04.004.

Rezvani Mohammad, Zamani Babak, Fereshtehnejad
Seyed-Mohammad. Factors Affecting the Efficacy of
Pramipexole in Patients with Restless Legs Syndrome.
Acta Medica Iranica. 2013;51(6):377 —385.

Allen RP, Kushida CA, Atkinson MJ. Factor analysis of
the International Restless Legs Syndrome Study
Group’s scale for restless legs severity. Sleep Med.
2003;4:133-135.

BaHammam A, Al-shahrani K, Al-zahrani S,
Al-shammari A, Al-amri N, Sharif M. The prevalence of
restless legs syndrome in adult Saudis attending
primary health care. Gen Hosp Psychiatry.
2011;33:102-106.

Bakr IM, Nahla Fawzy Abou El Ezz, Abd Elaziz KM,
Khater MS, Fahim HI. Prevalence of insomnia in elderly
living in geriatric homes in Cairo. The Egyptian Journal
of Community Medicine. 2011;29(2).

Stranges Saverio, Tigbe William, Francesc Xavier
Goémez-0livé, Thorogood Margaret, Kandala Ngianga-
Bakwin. Sleep Problems: An Emerging Global
Epidemic? Findings From the INDEPTH WHO-SAGE
Study Among More Than 40,000 Older Adults From 8
Countries Across Africa and Asia. Sleep.
2012;35:1173-1181.

Smith Simon S, Oei Tian PS, Douglas James A, Brown
lan, Jorgensen Greg, Andrews Jonathan. Confirmatory
factor analysis of the Epworth Sleepiness Scale (ESS)
in patients with obstructive sleep apnoea. Sleep
Medicine. 2008;9:739 - 744.

Guadagnoli E, Velicer W. Relation of sample size to the
stability of component patterns. Psychological Bulletin.
1988;103:265-275.

MacCallum RC, Widaman KF, Zhang S, Hong S. Sample
size in factor analysis. Psychological Methods.
1999;4(1):84-99.

MacCallum RC, Widaman KF, Preacher KJ, Hong S.
Sample size in factor analysis: The role of model error.
Multivariate Behavioral Research.
2001;36:611-637.

QATAR MEDICAL JOURNAL
VOL. 2014 / ART. 20



