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1. INTRODUCTION

Over the years and so far, epidemiologic data suggest a rise in 
insomnia and sleep difficulties worldwide [1]. According to the 
Centers for Disease Control and Prevention in the United States, 
sleep insufficiency is considered a capital public health concern 
showing an estimated 50–70 million U.S. adults having sleep- 
related difficulties [1]. Its actual prevalence varies extensively 
from 10% to 30% of the population [2]. Interestingly, an interna-
tional survey investigated the prevalence and impact of insomnia 
in France, Italy, Japan, and the United States, and the estimated 
prevalence of insomnia ranged between 6.6% (France and Italy) 
and 37.2% (USA) with a consequential altered daily quality of life 
[3]. Multiple explanations have been offered for this wide range of 
prevalence rates related, in part, to the inconsistencies in insomnia  

definition, diagnostic criteria, and time interval, but to a larger 
extent to the populations studied [2].

In the Middle East, despite the fact that sleep specialists estimate an 
increasing number of people suffering from sleep disorders, espe-
cially insomnia, studies related to its prevalence, risk factors, and 
the impairment of quality of life are sparse. In Lebanon, insomnia 
is now recognized as a major public health concern [4]. Almost 
all existing publications concern mainly university students and 
none was carried out at the population level. A study conducted 
in Lebanon among university students revealed that 37.1% of par-
ticipants are poor sleepers, with insomnia being the main cause of 
this poor sleep quality; a strong association between anxiety and 
insomnia was detected in that study as well [4].

Recently, insomnia has been identified as a disorder as well as a 
symptom of psychiatric and medical disorders [5]. Insomnia and 
anxiety often coexisted; especially that a clear overlap in symptoms 
is present [5]. An early morning awakening is considered a hall-
mark symptom of depression, and resolution of insomnia is a pre-
dictor for a favorable response to depression treatment [6].
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A B S T R AC T
The objectives of the study were to identify the prevalence of insomnia among a representative sample of the Lebanese 
population and to assess potential factors associated with insomnia among this group. A cross-sectional study was done in the 
Lebanese population from August 2017 to April 2018 enrolling 789 participants using a proportionate random sample from all 
five Lebanese governorates. Participants filled a self-administered Arabic questionnaire. The Athens Insomnia Scale was used to 
diagnose insomnia. The Hamilton Depression Rating Scale and the Generalized Anxiety Disorder Scale were used to measure 
depression and anxiety, respectively. The prevalence of insomnia was 47.1% in the population sampled. The mean age of the 
participants was 37 years (64% females). Death in the family [adjusted odds ratio (aORa) = 1.59], drinking caffeine before sleep 
more than 2 days per week compared to none (aORa = 1.57), increased stress (aORa = 1.03), increased depression (aORa = 1.14), 
and anxiety scores (aORa = 1.07) were associated with higher odds of insomnia. The prevalence of insomnia was very high in 
the Lebanese population, and it was mainly associated with modifiable, treatable risk factors. Improved knowledge and adequate 
screening for insomnia are needed to promote better sleep quality.
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Predisposition to insomnia concerns to some degree the person 
himself and people around him [2]. A precipitating event, a per-
ceived stressful life may contribute to its onset where many pre-
disposing psychological and physiological, behavioral, and lifestyle 
factors have been incriminated [2]. Previous findings showed that 
aging, female gender, living alone, maladaptive sleep habits related 
to hectic work schedules, smoking, stressful life events, chronic 
pain, and medication use were also incriminated risk factors for 
insomnia [7–9].

In Lebanon, large general population studies are sparse. That is 
why our research shows interest in identifying the prevalence and 
potential factors associated with insomnia complaints among a 
representative sample of the Lebanese population.

2. METHODOLOGY

2.1. Study Design and Sampling

A cross-sectional study, using a balanced random sampling from 
all six Lebanese governorates, was carried out over a period from 
August 2017 and April 2018, recruiting community-dwelling par-
ticipants. The Central Agency of Statistics in Lebanon provided a 
list of villages from which we chose two in each caza (stratum) of 
every governorate. Governorates were proportionally represented. 
Participants were randomly selected from each village. 

2.1.1. Inclusion criteria

Individuals who were 18 years old and more.

2.1.2. Exclusion criteria

(1) Self-reported psychiatric and psychotic problems (self-reported 
schizophrenia, bipolar disorder), (2) mental retardation or demen-
tia, and (3) refusal to fill the questionnaire. A total of 77 partici-
pants were excluded. Individualized interviews were carried out by 
trained, neutral personnel.

2.2. Minimal Sample Size Calculation

Based on a 12.2% expected frequency of insomnia in the popula-
tion [10] in the absence of similar studies in Lebanon, the minimal 
sample size calculated according to the Epi Info software version 
7.2 (population survey) was 330 participants to ensure a con-
fidence level of 95%. Of 900 participants who were approached, 
756 (84%) accepted to participate. The nonresponse rate was 16%. 
The reason for oversampling is that this study is part of a big proj-
ect about insomnia, in which other papers necessitated a bigger 
sample size.

2.3. Data Collection and Measurement

The preparation of the questionnaire was based on the fact that 
Arabic is the native language in Lebanon, with an average time 
between 15 and 20 min needed to complete it. Questions covered 

different aspects: the first part included sociodemographic char-
acteristics (gender, age, region, marital status, educational level, 
profession, family income, number of children, work schedules, 
monthly income). The second part included questions about per-
sonal and family history of insomnia, chronic pain, medication, 
and known, likely, hypothesized risk factors for insomnia.

Since cigarette and Water pipe (WP) dependence are known to 
increase markedly the likelihood of insomnia [11], we decided 
to use the Fagerstrom scale [12] (Cronbach’s alpha: 0.889) and 
the Lebanon Waterpipe Dependence Scale-11 [13] (Cronbach’s 
alpha: 0.911) to assess dependence to cigarette and WP smoking, 
respectively.

Mental and psychological distress are evaluated using a Lebanese 
adapted scale, the Beirut Distress Scale (BDS-22) [14]. Answers were 
assessed using a Likert scale from 0 (never) to 3 (very much) asking 
about many symptoms such as depression, feeling of emptiness, anx-
iety, concentration, and memory issues and other possible health- 
related consequences of stress. The global score ranged from 0 to 66 
and is created by adding all the answers for respective items of the 
score. A score of 25 or more is indicative for high risk of psychologi-
cal distress [14]. The Cronbach’s alpha for this scale was 0.939.

The Hamilton Depression Rating Scale, validated among the 
Lebanese population [15], reposes on 21 items rating the severity of 
depression in the last week. It pertains to feelings of guilt, suicidal 
thoughts, insomnia, work and interests, retardation, and many 
other depressive symptoms. The scoring is based on a 0 (none/
absent) to 4 (most severe) spectrum, a 0–3 spectrum, or a 0–2 spec-
trum, and the total score consists of the sum of the items. A score of 
0–7 indicates no depression, 8–13 mild depression, 14–18 moder-
ate depression, and 19–22 severe depression, and a score of 23 and 
more indicates a very severe depression [16]. The Cronbach’s alpha 
for this scale was 0.844.

The seven items Generalized Anxiety Disorder Scale (GAD-7), 
previously validated in Lebanon [17], allows an adequate assess-
ment for anxiety, and it contains seven questions that ask how often 
during the last 2 weeks participants’ experienced excessive worry, 
irritability, and difficulty in relaxing [18]. As for the response 
options, it included “not at all,” “several days,” “more than half the 
days,” and “nearly every day,” and each one matched respectively 0, 
1, 2, and 3. The global score ranges from 0 to 21. Thus, 5, 10, and 15 
correspond to three corresponding categories: mild, moderate, and 
severe levels of anxiety on the GAD-7 scale. The Cronbach’s alpha 
for this scale was 0.925.

The Athens insomnia scale (AIS), an instrument that was validated 
in Lebanon [19], is composed of eight items constructed to allow 
a proper self-assessment of the intensity of sleep difficulty related 
to International Classification of Diseases (ICD-10) criteria mainly 
[20]. The presence of insomnia was determined if the total score 
was 6 or above. The Cronbach’s alpha for this scale was 0.829.

Diagnostic and Statistical Manual of Mental Disorders (DSM-V) 
insomnia disorder criteria were applied to give a rigorous diagnosis 
of insomnia. It includes some major touchstones related to sleep 
quality and quantity satisfaction, sleep difficulties, difficulty initiat-
ing sleep, and difficulty maintaining sleep, early morning awaken-
ing or a nonrestorative sleep, major repercussions on daily personal 
functioning caused by the sleep difficulty, for at least three times a 
week over a period of at least 3 months, despite adequate conditions 
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for sleeping [20]. Insomnia is considered if they answered several 
times per week for one or more criterion. A lot of questionnaires 
meet those criteria including ours, making it global and thorough.

Translation of all scales to Arabic was performed by a certified 
translator and then a second certified translator translated the 
Arabic version back to English. English versions did not differ sig-
nificantly; therefore, the translated Arabic version was used as is.

2.4. Statistical Analysis

Statistical analysis was performed using SPSS software version 23 
(IBM SPSS Statistics for Windows, Armonk, New York, USA). 
Weighting to the general population was performed regarding 
gender, age, and governorate of dwelling. The official numbers of 
the Ministry of Public Health in Lebanon were used [21]. Means 
and standard deviations and frequencies and percentages were 
used to describe continuous and categorical variables, respectively. 
The Shapiro–Wilk test was used to check for the normal distribu-
tion of the sample. Differences between means were done using the 
Student’s t-test, whereas comparison between categorical variables 
was done using the Chi-square test.

Association between multiple factors including sociodemographic 
characteristics of study participants and insomnia was evaluated 
using both bivariate and multivariable analyses. A multiple logistic 
regression was carried out using variables that showed a p < 0.2 in 
the bivariate analysis (Supplementary Table 1) [22], in order to elim-
inate potential confounders as much as possible [23]. In the multiple 
logistic regression, the dichotomized presence/absence of insomnia 
was used as the dependent variable. Significance was defined as a  
p value less than 0.05. Moreover, the Cronbach’s alphas were calcu-
lated for each scale for internal consistency and reliability analysis.

3. RESULTS

The mean age of the participants was 37.00 ± 15.54 years (64% 
females). More sociodemographic characteristics of the partici-
pants can be found in Table 1.

3.1. Prevalence of Insomnia Complaints

According to the AIS, the prevalence of insomnia in our sample 
was 47.1%, with 356 participants having an AIS score ≥6 (Figure 1). 
The mean score was 6.10 ± 4.39, with a 95% confidence interval of 
5.78–6.41. The minimum score in our sample was 0 and the maxi-
mum score was 23.

3.2. Multivariable Analysis

The results of a backward logistic regression, taking the presence/
absence of insomnia (Athens score ≥6 and <6, respectively) as 
the dependent variable, showed that having a death in the family 
[adjusted odds ratio (aORa) = 1.741], having stressful situations 
(divorce/unemployment) in one’s life (ORa = 2.292), drinking caf-
feine before sleep less than once a month (ORa = 2.073) and at least 
once a week (ORa = 2.964), and eating heavy before sleep 2–6 days 

a week (ORa = 2.02) were associated with higher odds of insomnia. 
Moreover, higher stress (ORa = 1.044), depression (ORa = 1.107), 
and anxiety scores (ORa = 1.056) were associated with higher odds 
of insomnia. Finally, exercising (ORa = 0.675) was associated with 
lower odds of insomnia (Table 2).

4. DISCUSSION

This cross-sectional study, the fourth out of a big project about 
insomnia in the general Lebanese population, executed on a bal-
anced random sample of Lebanese participants is the first to reflect 
an estimate of 47.1% of the Lebanese population having insomnia 
according to AIS. Some risk factors were associated with insomnia, 
mainly a death in the family last year, caffeine intake before sleep, 
increased stress, the presence of depression, and anxiety.

4.1. Prevalence of Insomnia

The prevalence of insomnia worldwide varies between 10% and 
30% of the population, knowing that in some findings it climbs up 
to 50–60% [6,24]. It is important to mention that the wide range of 
estimated prevalence can be explained by the lack of comparable 
methodology, study design and inconsistencies in definitions, and 
diagnostic criteria for insomnia. In our present study, we obtained 

Table 1 | Sociodemographic characteristics of the sample population

Frequency (%)

Gender Male 272 (36.0)
Female 484 (64.0)

Living alone Yes 60 (7.9)
No 696 (92.1)

Education level Primary 2 (0.3)
Complementary 39 (5.2)
Secondary 210 (27.8)
University 505 (66.8)

Family monthly  
salary

No income 238 (31.5)
<450 USD 75 (9.9)
450–1000 USD 237 (31.3)
1000–2000 USD 162 (21.4)
>2000 USD 44 (5.8)

District Beirut 203 (26.9)
Mount Lebanon 460 (60.8)
North Lebanon 36 (4.8)
South Lebanon 44 (5.8)
Bekaa 13 (1.7)

Marital status Single 409 (54.1)
Married 292 (38.6)
Divorced 22 (2.9)
Widowed 33 (4.4)

Smoking Yes 160 (21.2)
No 596 (78.8)

Water pipe Yes 175 (23.1)
No 581 (76.9)

Mean ± standard 
deviation

Age (years) 37.00 ± 15.54
Alcohol to sleep 0.12 ± 0.89
Body mass index (kg/m2) 25.04 ± 4.34
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Table 2 | Multivariable analysis. Logistic regression taking the dichotomous Athens score variable (presence vs absence of insomnia) as 
the dependent variable

p-value ORa
Confidence interval

Lower bound Lower bound

Death in the family last year (yes vs no*) 0.001 1.741 1.252 2.422
Stressful situations (divorce/unemployment) (yes vs no*) <0.001 2.292 1.594 3.295
Caffeine before sleep** 0.008
Caffeine before sleep less than once a month 0.037 2.073 1.046 4.109
Caffeine before sleep at least once a month 0.776 0.880 0.365 2.124
Caffeine before sleep at least once a week 0.001 2.964 1.524 5.767
Caffeine before sleep every day 0.349 1.226 0.800 1.877
Exercise (yes vs no*) 0.047 0.675 0.459 0.995
Eat heavy before sleep** 0.069
Eat heavy before sleep <2 days weekly 0.087 1.390 0.953 2.026
Eat heavy before sleep 2–6 days per week 0.020 2.020 1.117 3.654
Eat heavy before sleep daily 0.912 1.053 0.419 2.650
Stress score (BDS-22) <0.001 1.044 1.023 1.064
Depression score (HAM-D) <0.001 1.107 1.069 1.146
Anxiety score (GAD) 0.011 1.056 1.013 1.100
Body mass index 0.024 1.046 1.006 1.088
Number of medications taken per day 0.098 1.124 0.979 1.291
*Reference group. **Compared to no caffeine drinking or no heavy eating before sleep. Variables entered: family monthly income, family insomnia problems, death 
in the family last year, verbal assault, stressful situations (divorce/unemployment), alcohol intake frequency, coffee intake frequency, exercise, family history of psy-
chiatric disorders, chronic pain, psychiatric diseases, caffeine before sleep, eat heavy food before sleep, number of chronic diseases, medications, BDS-22, HAM-D, 
GAD, body mass index, number of medications taken daily. BDS, Beirut Distress Scale; GAD, Generalized Anxiety Disorder Scale; HAM-D, Hamilton depression.

Figure 1 | Description of participants with and without insomnia among the Lebanese population. AIS, Athens Insomnia Scale; 95% confidence interval 
[0.469–0.533].

an alarming number going up to a prevalence of 47.1% broadly 
consistent with the findings of the international survey of sleeping 
problems in the United States, Europe, and Japan and this survey 
revealed a prevalence of sleeping problems of 56% in the United 
States, 31% in Western Europe, and 23% in Japan [25], whereas 
our study showed a much higher rate compared to a study done 
in the Family Medicine Outpatient Department at St. Philomena’s 
Hospital, Bengaluru, where 33% of the adult population sampled 
had chronic insomnia [26]. This high prevalence might be due to 
the fact that Lebanon had witnessed a series of wars, local armed 
combats, and terrorist attacks [27], in addition to a series of crises 
including clean water penury, electrical power, and waste manage-
ment had overwhelmed the country [27]. Moreover, a high number 
of Syrian refugees had led to high levels of unemployment and 
competition for employment with locals.

4.2. Insomnia Risk Factors

Death in the family is known to cause sleep disturbances [28]. 
The findings of our study goes hand in hand with a study con-
ducted in Canada, a study that provides supportive evidence of 
the fact that insomniacs have experienced more negative stressful 
life events prior to the incidence of insomnia when comparing to 
good sleepers [2].

Emotional factors have been assessed in multiple studies inves-
tigating insomnia because discontent people, individuals going 
through separation, divorce, and grief are more prone to report 
chronic insomnia [29]. In our study, higher odds of insomnia were 
found in divorced and unemployed individuals. It can be explained 
by disturbed unstable interpersonal relations, interrupted coping 
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mechanisms, and a state of emotional hyper arousal [30]. In terms 
of low educational and economical level, as well as unemployment, 
insomnia is more frequently described [31]. It is true that insomnia 
among other causes of poor mental health increases the risk of job 
loss but in return unemployment with its high social burden and 
financial insecurities increases the likelihood of insomnia, high-
lighted in our study findings.

According to previous findings, excessive caffeine intake has numer-
ous adverse effects not only restricted to the cardiovascular system 
but also in terms of sleep disturbances [32]. Our study showed that 
high caffeine intake, especially before sleep, more than 2 days per week 
was highly correlated with increased risk of developing of insomnia. 
This comes in line with the reports of Drake et al. [33] which explain 
about potential caffeine disruptive effects at 0, 3, and 6 h before sleep, 
concluding that high caffeine intake, particularly in the early evening 
hours, will have a negative impact on total sleep duration.

Preliminary findings suggest that eating habits and patterns can 
alter sleep architecture and quality [34]. Shortened sleep duration 
was described by Tanaka et al. [35] in individuals on high-energy 
diet, especially fat, carbohydrates, and protein. Despite the fact that 
epidemiologic data reported that a Mediterranean dietary profile 
is associated with fewer insomnia symptoms in women [11], our 
study showed higher odds of insomnia in the Lebanese population, 
particularly when eating heavy food before sleeping.

Stress-related insomnia has been described as difficulties in falling 
and staying asleep and short sleep duration because stress in gen-
eral leads to hyper arousal state [12]. When it comes to predictors 
of sleep duration and quality of sleep, psychological distress and 
self- perceived health status are both considered as strong predic-
tors [35]. We were able to describe a strong correlation between 
psychological distress and insomnia. Our research revealed results 
synonymous with the DRIVE study that showed a clear association 
between prevalent psychological distress and self-reported short 
sleep duration [11].

Depression and anxiety are known to be the most common comor-
bidities associated with insomnia [13]. Despite that, the extent to 
which these two medical problems trigger insomnia or represent 
its consequences remains poorly stated. In fact, Coleman et al. [36] 
have reported that emotional and mental disorders appear to play an 
important role in the relevance of this condition. Previous research 
refers repeatedly to the interrelation between sleep disorders and 
depression. Attention was drawn to the fact that these two conditions 
induce poor performance in executive function tasks. For Snyder 
et al. [37], these roles are highly lessened in major depression but 
only susceptible to poor sleep according to Shekleton et al. [38]. As 
already stated within the DSM-IV criteria, poor sleep can be a pre-
dictor of another disorder, specifically depression. Additionally, Da 
Rocha et al. insist on this pertinent association too [26]. Regardless 
the fact that anxiety is an entity by itself, many potential overlapping 
symptoms with sleep disturbances and more specifically insomnia 
were discussed in numerous reports. Hasler et al. [39] suggested that 
daytime sleepiness secondary to sleep night disturbances mostly 
is mediated by comorbid anxiety. Furthermore, Johnson et al. [40] 
found that the rate varies with anxiety profiles. Our study conveys 
as well a supportive advancing knowledge concerning the previously 
mentioned comorbidities. It highlights the strong contribution in 
acquiring these conditions together. So, at the very least, participants 
should be assessed for the three disorders and thus drawing out the 
way to prevent it and, if needed, intervene.

Exercise training has a remarkable effect on body clock by causing 
an increase in body temperature, whereas post exercise, the decrease 
in body temperature modifies the circadian rhythm and promotes 
sleep. From here, physiologically speaking, we can say that exercise 
prevents to some degree insomnia by favoring sleep [41]. Our study 
results come to support exercising for being among proposed low cost, 
first-line non-pharmacological approaches to chronic insomnia. The 
“Sleep in America” poll conducted by the National Sleep Foundation 
concluded that individuals of 55–84 years of age who exercised more 
frequently complained about insomnia less than those exercising less 
than one time per week [42]. Adding to this, a British study added to 
the evidence that regular physical activity can be considered as preven-
tive approach for late-life insomnia [43].

4.3. Limitations

We acknowledge that with the small sample size, refusal rate, and 
sample representativeness, our study is not representative of the 
whole Lebanese population. Additionally, despite the fact that the 
questionnaire prepared covered most commonly hypothesized 
potential insomnia risk factors according to the literature, some 
other risk factors were not included and could be the objectives of 
future studies. An overestimation of the symptoms and subjective 
measures might be possible, predisposing us to an information bias. 
No causality can be inferred from the cross-sectional design of this 
study. To know the sensitivity and specificity of the AIS and other 
scales in the Lebanese population, future studies should be con-
ducted taking the physician’s diagnosis into account. However, one 
of the strength points of this paper is that the data were weighted to 
account for the multilevel sampling design in terms of total popula-
tion per governorate and subcategories by age and gender.

5. CONCLUSION

Human life is occupied by an important amount of sleep: one-third. 
Yet, lacks exist when studying different aspects of neuroscience 
about sleep. In conclusion, despite some limitations, our present 
study remains innovative by being the first to assess the preva-
lence and risk factors of insomnia in the Lebanese population. 
Standardized diagnostic criteria of insomnia and validated scales 
allowed assessing for potential risk factors. Our findings stressed 
on some modifiable risk factors such as high caffeine intake and 
heavy eating before sleep, where others are treatable underdiag-
nosed ones like depression and anxiety. An adequate psychological 
support and an improved knowledge concerning the risk factors 
of insomnia could guide an effective sleep health assessment, 
treatment, and the development of public health prevention and 
intervention programs of sleep–hygiene and stress management 
measures; this will promote a better sleep quality.
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