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Abstract

Background: Epidemiological studies of insomnia in the Middle East remain scarce. The present study aimed to
estimate the prevalence of insomnia and explore its associations in the general population of Qatar. With almost
100 nationalities, Qatar is one of the most culturally diverse, richest, and fastest developing countries in the Arabian
Peninsula.

Methods: A probability sample of community-dwelling adults were surveyed in February of 2019. A total of 1611
respondents completed face-to-face interviews in Arabic or English. Logistic regression modeled associations with
insomnia, our dependent variable, as defined by a score of ≤16 on the eight-item Sleep Condition Indicator or
according to criteria for insomnia in the Diagnostic & Statistical Manual of Mental Disorders, fifth edition or DSM-5.

Results: Approximately, 5.5% of the sample screened positive for insomnia and the 30-day prevalence of those
who met all the DSM-5 criteria for insomnia disorder was 3.0%. In addition, 2.0% of the sample screened positive
for depression and 3.4% for anxiety in the past 2 weeks. Multivariable analysis showed the following were
significantly associated with insomnia: Arab ethnicity, young age, unemployment, being married, having less than
high school education, fair or poor health, anxiety, and depression.

Conclusions: Insomnia prevalence was in the lower range of previously reported DSM-defined estimates from
developed Western countries. Our findings highlight the need for raising awareness and improving sleep hygiene
in potential risk groups such as younger adults and those of Arab ethnicity, in addition to incorporating insomnia
screening in the provision of mental health services.
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Highlights

� Representative sample of community dwelling adults
in Qatar were studied.

� The 30-day prevalence of insomnia disorder was in
the range of 3.0–5.5%.

� The prevalence of meeting any of the four DSM-5
criteria ranged between 9.4–13.5%.

� Strong associations between depression, anxiety, and
insomnia were observed.

� Insomnia was associated with ethnicity,
unemployment, low-education, poor health, and
young age.

Background
According to the Diagnostic and Statistical Manual of
Mental Disorders, Fifth edition or DSM-5 [6], insomnia
is a sleep disturbance marked by predominant dissatis-
faction with sleep quantity or quality that is associated
with substantial distress and impairments of daytime
functioning. Typical symptoms of insomnia include diffi-
culty initiating sleep, difficulty maintaining sleep (char-
acterized by frequent waking), and early-morning
waking with inability to return to sleep [12].
Insomnia adversely affects well-being and quality of

life of men and women of all ages and ethnicities [68]. It
contributes to considerable healthcare and social chal-
lenges, including accidents, impaired social, occupa-
tional, educational functioning, and decreased work
productivity [60, 68].
To date, most of the research on the epidemiology of

insomnia comes from Western European and North
American countries [53]. Even so, there are substantial
differences in reported findings. These differences may
derive from varied sample characteristics, methodolo-
gies, cultural contexts, as well as how insomnia is de-
fined. Therefore, it is relevant whether prevalence
estimates are based on dissatisfaction with quality or
quantity of sleep, symptom-level definitions or inter-
national diagnostic criteria. A review conducted by
Ohayon in 2002 reported that the highest prevalence es-
timates (30.0–48.0%) were typical of community-based
studies that used the presence of one or more of insom-
nia symptoms as the defining criteria, while the lowest
prevalence estimates (4.4 and 6.4%) were associated with
the use of the DSM fourth edition (DSM-IV) diagnostic
criteria [53].
Additionally, findings in relation to sociodemographic

correlates of insomnia such as gender, age, education,
income, and marital status are not always consistent. A
study in the United States (US) found that all of these
variables were strongly associated with insomnia in the
adult population [26]. Similarly, in Spain, gender and age
were found to be important variables affecting insomnia

with significantly higher prevalence in women than in
men and overall prevalence increased with age [55].
From a public health perspective, prevalence estimates

are important for service planning, policymaking, and in
preventing common sleep disorders like insomnia. In
addition, measures of insomnia are important indicators
of poor mental health such as impaired concentration,
disturbed memory, depression, and anxiety [3, 10, 65].
In fact, insomnia has been recognized as one of the most
prevalent symptoms of depression [19, 52, 67] and anx-
iety disorders [30, 50]. A cohort study conducted in
Taiwan which included 19,273 subjects with insomnia
and 38,546 subjects without insomnia, showed that re-
spondents with insomnia had a higher risk of developing
anxiety, depression or both [14].
Unlike Western countries, the literature on insomnia

in the Middle East and most Muslim countries remains
sparse. Large-scale epidemiological studies, of prevalence
of insomnia and associated clinical features, are scarce.
A comprehensive literature review retrieved only one
general population study in Turkey. This reported that
15.3% of adults suffer from insomnia [18]. The study in-
vestigated the prevalence of sleep disorders in a nation-
wide representative sample of 5021 Turkish adults.
Multiple investigation tools were used to assess the
prevalence of sleep disorders. Insomnia was measured
by “Yes” response to any of the following, as adapted
from DSM–IV–TR: a) difficulty initiating sleep at least
three times a week for a month or more; b) difficulty
maintaining sleep, a fragmented sleep at least three
times a week for a month or more; c) early morning
awakening at least once a week in the last month. It was
found that insomnia prevalence among women increased
with age [18].
Most studies conducted in countries of the Arabian

Gulf focus on insomnia in specific populations, such as
adolescents and students, or primary care patients. In
Kuwait, the rates of insomnia varied between 6.0 to
36.0% in adolescents [1] and between 4.0 to 32.0% in
college students [2]. A recent study conducted in pri-
mary care centers of one region in Saudi Arabia reported
a 60.0% prevalence of insomnia that was significantly
higher among 25–40 year-old adults (as well as in those
older than 40 years of old) than those younger than 25
years of age and among those having insufficient income
[9]. In Qatar, the only study of insomnia reported preva-
lence as high as 27.0% in a population of soccer players
[35]. No study to date estimated the prevalence of in-
somnia in the general population of Qatar or any of
these countries using standard international diagnostic
criteria.
With an urban population that continues to grow,

Qatar’s context displays a high standard of living and a
well-established system of social and healthcare services
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[7]. The high rate of urban growth, economic develop-
ment, and a relatively young population [37, 62] as seen
in Qatar is associated with the potential risk of insomnia
[58] and mental illness [4, 21, 31, 39, 46, 47, 57, 64]. As
insomnia is an important risk factor for mental illness
[23–25, 44], it is important to determine its prevalence
and clinical associations in order to focus effectively on
mental health in the population.
Hence, to aid this effort, the present study aimed to

estimate the 30-day prevalence of insomnia using DSM-
5 criteria and to explore its socio-demographic
correlates and associations with depression and anxiety
symptoms in the general population of Qatar.

Methods
This study was part of a larger annual survey conducted
in February of 2019 by the Social and Economic Survey
Research Institute (SESRI) at Qatar University, which
covered various topics related to social, health, eco-
nomic, and political issues.

Sample design
As Qatar is divided into eight administrative municipal-
ities, the households in each municipality were stratified
according to geographic location and the type of house-
hold residents (non-migrants or Qataris, and migrants
or resident expatriates hereafter referred to as non-
Qataris). The target population included residents of
Qatar aged 18 and above who were living in residential
units during the survey reference period. For this study,
the non-residential units such as army barracks, hospi-
tals, dormitories, camps of blue-collar workers and
prisons were excluded. A probability-based sample was
then drawn from these strata. As Qataris represented
the minority group in the population, they were over-
sampled. A validated adaptation of the Kish method [38]
was utilized to randomly select one eligible adult inside
each household in Qatar [43]. Constructed weights
accounted for sampling disproportionality and
nonresponse.

Sample size determination
For our survey design, the following formula: n = z2(p (1
− p)/e2) deff [16, 38] was used to calculate the required
sample size, which was estimated at 1160. The estimate
was based on α value of 0.05 or z = 1.96; p or estimate of
the proportion set at 50.0% to identify the largest sample
size requirement; desired sampling error e = ±3.5%; deff
or design effect = 1.48; and a survey response rate =
48.0%. Prior face-to-face surveys conducted by SESRI in
the same population have determined the estimates of
design effect and survey response rate.

Language and translation procedures
For the interviews, the measures were available in both
English and Arabic, enabling participants to select their
preferred language. A team formed of four bilingual re-
search members translated and adapted the measures in
the following steps: 1) Each measure was independently
translated from English to Arabic by the first author and
a researcher; 2) Another two researchers who had not
seen the original English version of these measures were
assigned to back-translate the two Arabic versions to
English; 3) Finally, all team members met and reviewed
the two Arabic versions of the questionnaire and com-
pared the original and back-translated English versions.
Upon their reviews and comparisons, minor discrepan-
cies in translation arose. These were solved by consensus
among team members. Please see “Additional file 1” for
details of survey questions asked in both languages.

Data collection
Qatar University’s Institutional Review Board approved
the study (QU-IRB 339-E/14). The survey questionnaire
was programmed in BLAISE and administered using
CAPI (Computer Assisted Personal Interview) during
face-to-face interviews conducted by trained interviewers
in the households of consenting participants who were
18 years old and above. A total of 50 interviewers visited
the sampled households and introduced the study. Writ-
ten informed consent was obtained from all participants
after explaining that study participation is voluntary and
anonymous. Out of the total sampled households, ap-
proximately 4.8% refused to participate. Other reasons
for non-participation included language barrier, illness/
disability, and vacant housing units. A total of 1611
completed interviews were recorded and the survey re-
sponse rate was 52.1%. As per household type, the
completed interviews included 803 Qataris and 808 non-
Qataris. The corresponding maximum sampling error
percentage was +/− 3.9 and 3.8 percentage points for
Qataris and non-Qataris, respectively.

Data management
After data collection, all individual interviews were
merged and saved in a single BLAISE data file. This
dataset was then cleaned, coded, weighted to adjust for
probability of selection and non-response, and saved in
STATA version 16 for analysis.

Insomnia
The eight-item Sleep Condition Indicator (SCI) was used
to screen for insomnia disorder in the past month based
on the DSM-5 criteria [20]. Each item was scored on a
5-point scale (0–4). The scale captured sleep continuity,
quality, satisfaction with sleep in addition to symptoms
severity, consequences on mood, cognition and day

Khaled et al. BMC Psychiatry           (2021) 21:84 Page 3 of 10



performance and duration of sleep problems. A compos-
ite score of all items was computed ranging from 0 to 32
with higher scores indicating better sleep.
As operationalized by the SCI, we measured four main

criteria for insomnia disorder as per DSM-5 criteria. The
first criterion was difficulty initiating or maintaining
sleep. This was based on reports of taking more than 30
min to fall asleep or if waking up during the night, stay-
ing awake for greater than 30min in total; and a rating
of sleep quality as average, poor, or very poor. The sec-
ond criterion was significant distress, which was based
on endorsing “somewhat”, “much” or “very much” for
the extent that poor sleep in the past month has trou-
bled the respondent in general and endorsing “some-
what”, “much” or “very much” to one of two questions
about the extent has poor sleep in the past month
affected respondents’ mood, energy, or relationships or
affected concentration, productivity, or ability to stay
awake. The third criterion was in relation to the
frequency of sleep disturbances, which was based on en-
dorsing a minimum of 3 nights per week for the
frequency of encountering sleep problems. The fourth
criterion was related to the duration of sleep distur-
bances, based on endorsing a minimum duration of 3
months for having sleep problems.
We estimated 30-day prevalence of insomnia disorder

using two methods in relation to the SCI data. First, we
used a previously validated cut-off score of 16 or less to
denote the proportion of our sample that met minimum
criteria for putative insomnia disorder [20]. Second, we
used the inherent operationalization of main clinical cri-
teria in the SCI to identify proportion of the sample that
met all four main criteria for insomnia disorder.

Depression
The nine-item Physician Health Questionnaire or PHQ-
9 was used to measure the frequency of nine symptoms
of depression in the past 2 weeks with a 4-point
response including: 0 = “not at all,” 1 = “several days,” 2
= “more than half the days,” and 3 = “nearly every day.”
A composite score was calculated based on all nine
items and a cut-off score of 10 or higher was used to de-
note moderate to severe depressive symptoms [41, 59].

Anxiety
The two-item Generalized Anxiety Disorder (GAD-2)
scale was used to measure severity of anxiety symptoms.
Although not a diagnostic instrument, the GAD-2 cap-
tures the frequency of two symptom criteria for GAD in
the DSM-5 including feeling anxious, nervous or on
edge and not being able to control or stop worrying over
the past 2 weeks. The frequency of these symptoms was
captured using the same 4-point response options as de-
scribe above for the PHQ-9 [40]. The GAD-2 was scored

and a cut-off of 3 or higher was used to denote poten-
tially clinically significant anxiety symptoms [45, 61].

Covariates
A health-based rating question was used to measure
self-reported health status with categories including
poor, fair, good, and excellent. Respondents were classi-
fied into Qataris or non-Qataris based on self-reported
nationality. Ethnicity was determined according to re-
spondent’s country of origin and the language selected
to complete the interview. We first coded ethnicity into
the following main categories: Arab, South Asian, South
East Asian, and other (East Asian, Asian other, African,
Latin American, European, from the UK, Russia, US,
Canada or Australia). To increase statistical power, we
collapsed non-Arab ethnicities into one category to
compare with Arab ethnicity. We collected standard
socio-demographic information including age, gender,
marital status, education level, and employment status.

Statistical analysis
Weighted proportions, corresponding percentages, and
95% Confidence Intervals (CI) along with raw (un-
weighted) frequencies (N) were generated to describe
the distribution of most of the variables in our sample.
Mean and standard deviation (SD) was used to describe
age of respondents in years.
Bivariate and multivariable logistic regression analyses

were conducted to estimate associations between main
independent variables (including depression and anxiety)
and insomnia, our main dependent variable. For each bi-
variate model, we adjusted for the association between
one independent variable and insomnia. In the adjusted
model, we simultaneously controlled for the associations
between all variables and insomnia. Unadjusted (bivari-
ate) and adjusted odds ratios (ORs) with corresponding
95% CI and p-values were generated from these models.

Results
Sample characteristics are shown in Table 1. The sample
comprised more females than males and more Arabs
than non-Arabs. The respondents were mainly young,
non-Qatari adults with post-secondary education. Over
half of the sample reported being employed. Less than a
tenth rated their current health status as fair or poor.
However, only 2.0% of the sample screened positive for
depression and 3.4% for anxiety in the past 2 weeks, and
5.5% for insomnia in the past month. The prevalence of
those who met all the DSM-5 clinical criteria for insom-
nia in the past month was 3.0% (Table 1).
Table 2 shows that a cut-off score of < 16 (as opposed

to > 16 on the SCI) was significantly associated with en-
dorsement on all DSM-5 criteria for insomnia including
difficulty initiating or maintaining sleep, significant
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distress, a minimum of 3 nights per week for frequency
of sleep-related disturbances, and a minimum duration
of 3 to 6 months for having sleep problem. Also shown
in Table 2, the prevalence of meeting any one of the four
criteria was higher than meeting all criteria at 10.1%
(95% CI: 7.2–13.5), 13.5% (95% CI: 11.5–15.6), 10.3%

(95% CI: 8.5–12.1), and 12.2% (95% CI: 10.2–14.2),
respectively.
Table 3 shows age was significantly associated with

insomnia in the multivariable model (OR = 0.96, p =
0.010); for every unit increase in age, the odds of insom-
nia decreased by roughly 4.0%. For marital status, the as-
sociation between never married relative to current
married respondents and insomnia became more statisti-
cally significant in the multivariable model (Table 3); the
odds of insomnia decreased by 62.0% for those who were
never married compared to those who were married at
the time of the survey.
In the multivariable analysis, less than high school

education, Arab ethnicity, unemployment, fair or poor
health rating, anxiety, and depression were independ-
ently and significantly associated with insomnia (Table
3). Arab ethnicity increased the odds of reporting in-
somnia by 350% (OR = 4.50, p = 0.002). Having less
than excellent or good health rating increased the
odds of reporting insomnia by 242% (OR = 3.24, p =
0.004). Furthermore, being unemployed increased the
odds of reporting insomnia symptoms by 156% (OR =
2.56, p = 0.008). The adjusted odds ratio for depres-
sion and anxiety symptoms was increased by 777%
(OR = 8.77, p < 0.001) and 277% (OR = 3.77, p = 0.001),
respectively, in those with insomnia relative to those
without insomnia.

Table 1 Sample descriptives

% CI

Gender

Female 53.2 50.1–56.3

Marital status

Never married 17.5 15.2–20.1

Currently married 79.3 76.6–81.7

Separated/divorced 3.2 2.4–4.3

Education level

Less than high school 10.5 8.9–12.3

High school 21.4 18.9–24.0

Post-secondary 68.1 65.3–70.9

Arab ethnicity

Yes 57.3 54.4–60.1

Respondent group

Qatari household 24.5 23.5–25.6

Non-Qatari household 75.5 74.4–76.5

Employment status

Employed 55.0 51.9–58.1

Unemployed 45.0 41.9–48.1

Health rating

Excellent 45.5 42.4–48.6

Good 46.3 43.2–49.4

Fair 7.4 6.0–9.2

Poor 0.7 0.4–1.6

General anxiety

Yes 3.4 2.5–4.7

Depression

Depressed 2.0 1.4–3.0

Insomnia

Yes 5.5 4.3–7.0

Insomnia Diagnostic Criteria

Yes 3.0 2.1–4.3

Note. % Percentage, CI is 95% confidence Intervals. SD is the standard
deviation. All percentages are based on weighted proportions and therefore
differ from the raw percentages. General anxiety was measured using the two-
item Generalized Anxiety Disorder scale and a cut-off of 3 was used to define
moderate-to-severe anxiety symptoms. Depression was measured using the 9-
item Physician Health Questionnaire and was defined using a cut-off of 10 to
denote moderate-to-severe levels of depression. Insomnia was defined using a
cut-off score equal or less than 16 on the Sleep Condition Indicator. Insomnia
was also defined using the four main criteria for insomnia disorder as per
Diagnostic and Statistical Manual, fifth edition

Table 2 Pralence of DSM-5 Criteria for those who screen
positive for insomnia versus those who do not

Clinical
Criteria

Insomnia No Insomnia P-value Total Sample

% CI % CI % CI

Difficulty initiating or maintaining sleepa

Yes 80.5 71.1–89.8 5.2 3.7–6.7 < 0.001 9.4 7.6–11.2

Significant distressb

Yes 71.6 59.7–83.4 10.1 8.2–12.0 < 0.001 13.5 11.5–15.6

Frequency of sleep disturbancesc

Yes 86.2 77.9–94.6 5.7 4.2–7.2 < 0.001 10.3 8.5–12.1

Duration of sleep disturbancesd

Yes 86.8 77.8–95.8 7.7 6.0–9.4 < 0.001 12.2 10.2–14.2

Note. % Percentage, CI is 95% confidence Intervals. All percentages are based
on weighted proportions and therefore differ from the raw percentages.
Clinical criteria was based on DSM-5 as operationalized by the sleep condition
indicator. Insomnia is defined by a cut-off score equal or less than 16 on the
Sleep Condition Indicator.aThis criterion is based on report of taking more
than 30 min to fall asleep or if wake up during the night will stay awake for
greater than 30 min in total and a rating of sleep quality as average, poor, or
very poor.bThis criterion is based on endorsing “somewhat”, “much” or “very
much” for the question about the extent that poor sleep in the past month
has troubled the respondent in general and endorsing “somewhat”, “much” or
“very much” to either questions about the extent has poor sleep in the past
month: affected your mood, energy, or relationships or affected concentration,
productivity, or ability to stay awake.cThis criterion is based on endorsing a
minimum of 3 nights per week for the frequency of encountering sleep
problem.dThis criterion is based on endorsing a minimum duration of 3 to 6
months for having sleep problem
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Discussion
Prevalence of insomnia
To our knowledge, this is the first report on prevalence
of insomnia disorder and associated clinical factors in a
representative sample of community dwelling adults in
the state of Qatar. Our study makes an important contri-
bution as most of the published studies from the Middle
East to date have rarely used a standard set of inter-
national diagnostic criteria to estimate the burden of
insomnia in the general population. Overall, our preva-
lence estimates ranged between 3.0% using the DSM-5
diagnostic criteria or 5.5% using the SCI cut-off score to
define insomnia. Our estimates were relatively lower
than those reported in developed Western countries
[54]. However, comparisons between the prevalence esti-
mates from our study and these should only be made
with caution. For example, a pooled prevalence estimate
of 9.8% was reported in seven European countries (as
defined by meeting all of the DSM-IV criteria for insom-
nia disorder- including the presence of a predominant

complaint of insomnia, lasting for at least 1 month, that
caused significant distress or daytime consequences)
[54]. The lower prevalence estimate of 5.5% in our study
may stem from differences in criteria especially that the
DSM-5 criteria stipulate minimum of 3 months for
chronicity of insomnia symptoms as opposed to mini-
mum of 1 month in the DSM-IV. Additionally, our time
frame for assessing prevalence of insomnia was 1 month
only compared to a minimum of 1 month or more in
the other studies [54]. However, our estimates ranged
from 9.4 to 13.5%, and were similar to that reported in
the general population of Turkey, where the prevalence
of meeting any DSM-IV-TR criteria was estimated at
15.3% [18].

Socio-demographic factors
In our study increase in age was associated with decrease
in insomnia symptoms in contrast to most worldwide re-
ports that highlight a higher prevalence of insomnia
among older populations [22, 53, 56, 63]. A meta-

Table 3 Bivariate and Multivariate Logistic Regression Models for Insomnia

Unadjustedb Adjustedc

OR CI P-value OR CI P-value

Gender (Male refa)

Female 1.4 0.8–2.4 0.218 0.6 0.3–1.2 0.168

Age

In years 1.0 1.0–1.1 0.198 1.0 0.9–1.0 0.010

Marital status (Married ref)

Never married 0.9 0.5–1.9 0.827 0.4 0.2–0.9 0.027

Separated/divorced 1.7 0.8–3.6 0.193 1.0 0.4–2.5 0.970

Education level (Post-secondary ref)

Less than high school 4.1 2.2–7.8 < 0.001 2.9 1.1–7.6 0.025

High school 1.5 0.8–2.9 0.191 1.2 0.6–2.4 0.518

Arab ethnicity (Non-Arab ref)

Arab 4.8 2.2–10.6 < 0.001 4.5 1.7–11.8 0.002

Respondent group (Qataris ref)

Non-Qataris 0.6 0.4–1.0 0.041 1.3 0.7–2.5 0.461

Employment status (Employed ref)

Unemployed 2.7 1.6–4.5 < 0.001 2.6 1.3–5.1 0.008

Health rating (Excellent/good ref)

Fair/poor 3.2 1.7–6.3 0.001 3.4 1.5–7.9 0.004

General anxiety (Non-anxious ref)

Anxious 7.2 3.5–14.9 < 0.001 3.8 1.7–8.5 0.001

Depression (Non-depressed ref)

Depressed 14.3 6.2–32.6 < 0.001 8.8 3.6–21.4 < 0.001

Note. OR is odds Ratio. CI is 95% confidence intervals. All estimates were weighted. General anxiety was measured using the two-item Generalized Anxiety
Disorder scale and a cut-off of 3 was used to define moderate-to-severe anxiety symptoms. Depression was measured using the 9-item Physician Health
Questionnaire and was defined using a cut-off of 10 to denote moderate-to-severe levels of depression aRef represents the reference groups. bUnadjusted model
was based on adjustment for only one variable at a time, therefore, n is variable. cModel was based on adjustment for all variables including gender, age, marital
status, education, ethnicity, respondent group, employment, health rating, anxiety and depression (n = 1468)
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analysis of general population studies in China found
that younger participants were more likely to suffer from
insomnia than older participants. This finding was at-
tributed to higher daily stress of modern urban life and
high technology media use [13]. Similar factors may
explain the higher prevalence of insomnia in younger re-
spondents in Qatar who are mostly adult migrants and
Qatari nationals between the ages of 25–54 years
comprising 70% of the country’s population [33]. An
additional explanation of why insomnia symptoms may
decrease with older age is that in Arab Muslim societies,
practicing filial piety and honoring parents is a religious
obligation and a social norm [66], and most of the eld-
erly live close to at least one son or a daughter. This
family support may account for lower levels of daily
stress and consequently insomnia amongst older adults
in Arab-Muslim societies.

Insomnia and mental illness
Overall, findings with respect to strong associations
between insomnia and depression and between in-
somnia and anxiety in our study population are in
line with findings from around the world [3, 10, 19,
30, 50, 52, 65, 67].
These findings also reinforce our suggestion that there

is a need for Public Health consideration to address in-
somnia symptoms early, particularly due to stigma asso-
ciation with mental disorders. The association between
insomnia and mental illness may have important impli-
cations in the overall help-seeking and health manage-
ment of individuals with symptoms of insomnia.
Furthermore, considering the potential clinical import-
ance of insomnia, it is worthwhile to include insomnia-
related questions in depression and anxiety screening
questionnaires.

Cultural considerations
Arab ethnicity was positively associated with insomnia
in our study. Arabs reported poorer sleep continuity, se-
verity, quality and daytime impact of poor sleep than
non-Arabs. Cultural factors are likely to explain these re-
sults. Late bedtimes, interrupted sleep, and daytime nap-
ping have been reported in studies investigating sleeping
patterns among Middle Eastern populations, factors that
may result in suboptimal sleep durations and quality of
sleep [36, 49]. Extreme hot temperatures in the daytime
in the Arabian Gulf often lead to an increase in night-
time socialization and late bedtimes. In addition, reli-
gious obligations such as daybreak prayer, Sohour in the
fasting month, Ramadan, require interruption of sleep
and changes in eating habits. Although there is scarce
scientific information on how the effects of adhering to
religious teachings affect sleep and health, it is generally
well established that uninterrupted sleep, particularly in

the initial stages of sleep, enhances sleep quality [11].
Our results indicate that these patterns of sleep, which
are usually embedded in the Arab-Muslim culture, may
put them at risk of insomnia. Our findings are also con-
sistent with available literature on the role of culture in
shaping beliefs, attitudes, and practices about sleep [29]
as well as cross-cultural adjustment to sleep pattern
changes [28].
International guidelines for insomnia management

recommend the provision of patient education of
healthy sleep habits known as sleep hygiene. Sleep hy-
giene consists of a combination of behavioral prac-
tices and environmental conditions, which improve
sleep [5]. The results of this study highlight the need
for public awareness campaigns focused on sleep hy-
giene and optimal lifestyle habits that would help im-
prove sleep quality and reduce insomnia symptoms in
this population. A meta-analysis study assessing the
efficacy of sleep hygiene education for insomnia found
a significant improvement in sleep onset latency, sleep
fragmentation, total sleep duration and insomnia
scores indicative of improved sleep [15].
Another important finding in our study was that un-

employment was positively associated with insomnia.
Similar findings were reported in several studies around
the world, which showed that people with higher socio-
economic status tend to have less symptoms of insomnia
and better quality of sleep [17, 42]. This finding is
understandable, as unemployment may be associated
with stress related to losing residency status in the coun-
try and fear of financial difficulties for non-Qataris. In
addition, it has been reported that unemployment can
lead to symptoms of depression [48]. As such, three key
determinants of insomnia in present study, such as un-
employment, depression and anxiety, appear to be
interconnected.

Limitations
The survey was cross-sectional and based on self-report.
Although survey questionnaires were thoroughly trans-
lated and administered in the mother tongue of most re-
spondents, we cannot rule out other sources of response
bias in Arab and non-Arab migrants. However, we tried
to mitigate the potential risk of response bias (e.g. social
desirability) by training all interviewers in and systemat-
ically monitoring their adherence to standardized survey
interviewing techniques. We collected no information
about lifestyle factors that may be associated with in-
somnia and mental health such as cigarette smoking [32,
34] and diet [8, 27, 70] or shift or night work [51, 69],
which is a limitation of the current analysis. The SCI is a
relatively new tool for screening for insomnia according
to the DSM-5 criteria and its psychometric properties in
Arabic speaking populations have not previously
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determined. Differential diagnosis or causes by organic
medical diseases as required by the DSM-5 criteria were
not verified. Additionally, clinical evaluation, the gold
standard for establishing insomnia diagnosis, was not
carried out in this study. It is recommended that future
studies establish the clinical validity of the SCI in the
context of Arabic speaking populations.

Conclusions
This is the first large epidemiological study conducted in
the general population in Qatar about the prevalence of
insomnia and associated factors. The study suggests that
there is an association between mental illness (particu-
larly depression and anxiety) and insomnia, that needs
to be taken into account particularly when screening in-
dividuals for mental illness and in the provision of men-
tal health services. We also report important findings
with regard to at-risk age groups and ethnicity that high-
light the need for raising awareness of sleep hygiene in
these groups.
This study suggests the need for further research into

the socio-cultural and political factors affecting insomnia
prevalence in Arab populations. Given the time of this
publication, we also suggest conducting a similar study
during COVID-19 era, in order to measure its impact on
insomnia prevalence. Our study can provide a baseline
prevalence of insomnia in the Arabian Gulf Region
against which other studies can be compared, and to aid
assessment of the impact of natural, political and social
crises on insomnia and mental health.
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