
EPIDEMIOLOGY • ORIGINAL ARTICLE

Sleepless in Beirut: sleep duration and associated subjective sleep
insufficiency, daytime fatigue, and sleep debt in an urban
environment

Hassan A. Chami1 & Blanche Ghandour1 & Hussain Isma’eel1 & Lara Nasreddine2
& Mona Nasrallah1

& Hani Tamim1

Received: 7 November 2018 /Revised: 6 February 2019 /Accepted: 21 March 2019 /Published online: 27 April 2019
# Springer Nature Switzerland AG 2019

Abstract
Purpose Insufficient sleep is not well studied in developing countries. We assessed sleep duration among adults in Lebanon and
examined its potential predictors and relationship with subjective sleep insufficiency, daytime fatigue, and weekday sleep debt.
Methods This cross-sectional study included 501 adults (mean age 45.2 (SD15.2) years, 64% females) from the community in
Beirut and Mount Lebanon. Socio-demographic, lifestyle and health characteristics, subjective sleep insufficiency, daytime
fatigue, and weekday sleep debt (weekend vs. weekdays sleep duration) were compared between individuals who reported
sleeping < 6:00, 6–7:59(reference), or ≥ 8:00 h/night. Symptoms and predictors of sleep duration were assessed using logistic
regression.
Results Thirty-nine percent of participants reported sleeping < 6 h/night while 15% reported sleeping ≥ 8:00 h/night. Age (OR =
1.16/year, 95% CI [1.02–1.33]) and female sex (OR = 1.71, 95% CI [1.14–2.58]) were significant predictors of short sleep (<
6:00 h/night) in multivariable adjusted analyses. Compared to referent (6:00–7:59 h/night) and long sleepers (≥ 8:00 h/night),
short sleepers were significantly more likely to report subjective sleep insufficiency (OR = 3.00, 95% CI [2:00–4.48], and OR =
4.52, 95% CI [2.41–8.51]; respectively) and daytime fatigue (OR = 1.53, 95% CI [1.04–2.24], and OR = 1.83, 95% CI [1.06–
2.04]; respectively). Compared to long weekdays sleepers, short and referent weekdays sleepers were more likely to sleep longer
on weekend (OR = 2.47, 95% CI [1.18–5.15], and OR = 4.16, 95% CI [2.03–8.5]; respectively).
Conclusions Short sleep is highly prevalent in this urban cohort from a low- tomedium-income country especially amongwomen
and older adults, and is associated with subjective sleep insufficiency, daytime fatigue, and weekday sleep debt. The socio-
cultural determinants of sleep duration need to be studied across different populations to better evaluate the causes and impli-
cations of short sleep.
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Introduction

Short sleep duration of less than 6 h per night has been asso-
ciated with multiple adverse health consequences including
prevalent and incident obesity, type-2 diabetes, cardiovascular
diseases, and mortality [1–3]. Conversely, extending sleep
duration in chronically sleep-deprived adults was associated

with improved insulin sensitivity [4] and with blood pressure
reduction in pre-hypertensive and hypertensive adults [5].

The prevalence of short sleep varies between reports from
different countries ranging from 3% when defined as < 6 h in
Australia [6] to 25% when defined as ≤ 6 h in samples from
the USA [7]. Although the difference in short sleep prevalence
could be due to the different cutoffs used, sleep duration also
varies among racial/ethnic groups and is influenced by socio-
economic, ecologic, cultural, and lifestyle factors [8]. A socio-
ecological model on the determinants of sleep suggests that
sleep behaviors are influenced by the interactions of individ-
uals and their surrounding physical and social environments
[1]. Indeed, unemployment, high stress level, living in disad-
vantaged neighborhoods, and having a low socio-economic
status were associated with shorter sleep duration in the
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USA and the UK [7, 9]. While in Norway, short sleep was
associated with single marital status, urban living, and with
low education status among males [10].

In Lebanon, data regarding sleep habits and duration in
the general Lebanese adult population is lacking. Prior stud-
ies evaluated Lebanese University students aged between 18
and 25 years old [11, 12]. One study reported an average
sleep duration of 6:40 h among 735 students and a high
prevalence of poor sleep quality (53%) [11], whereas anoth-
er study reported an average sleep duration of 7:58 h among
540 university students, of whom 12% reported sleeping
6:30 h [12]. The latter study also reported poor sleep quality
among 59% of the studied group associated with reduced
sleep duration and variable sleep timing between weekdays
and weekends.

This study aimed to assess sleep duration and exam-
ine its socio-demographic, lifestyle, and health predic-
tors and its relationship with subjective sleep insuffi-
ciency, daytime fatigue, and weekday sleep debt in an
urban sample of the Lebanese population residing in
Greater Beirut.

Materials and methods

Study design and sample size

This cross-sectional study was conducted between March
and May 2014 as part of the Greater Beirut Area
Cardiovascular Cohort, a prospective observational study
among a sample of the Lebanese adults from Greater
Beirut and its suburbs. Participants were recruited by
trained personnel, using previously reported door-to-
door sampling methods and procedures [13]. A random
area multistage probability sampling was performed,
stratified by the districts of Greater Beirut. Neighborhoods
inside each district were selected; then, households were se-
lected in each neighborhood using systematic random sam-
pling according to the estimated number of buildings in the
neighborhood. Finally, adults aged between 18 and 70 years
old were identified within each household and the primary
respondent was selected based on the most recent birthday.

Five hundred and one men and women were enrolled.
Individuals who work in plastic or chemical industry
were excluded to allow assessment of environmental
chemicals exposure in this cohort. Pregnant and lactating
females, individuals on dialysis, or with diagnosed psy-
chiatric disorders were also excluded from the study. All
study procedures were conducted at the American
University of Beirut (AUB). The AUB institutional re-
view board approved the study (IM.HT.03). Informed
consent was obtained from all participants.

Data collection and variable specification

Sleep duration, weekday sleep debt, subjective sleep
insufficiency, and daytime fatigue

Sleep duration, subjective sleep insufficiency, and daytime
fatigue were assessed using Arabic translations of the Sleep
Heart Health Study (SHHS) [14] and Berlin questionnaires
[15] that were administered during a face-to-face interview at
AUB. The SHHS questionnaire was translated to Arabic by a
team of local experts, then back-translated to English and the
discrepancies between translations were resolved; then, the
questionnaire was piloted prior to initiating the study. The
Arabic translation of the Berlin questionnaire was previously
validated [15].

Usual sleep duration was assessed using the questions
Bhow many hours do you usually sleep during weekdays?^
and Bhow many hours do you usually sleep during
weekends?^ from the SHHS questionnaire. Responses
were integer values. Usual sleep duration was calculated
by adding self-reported usual weekday sleep duration mul-
tiplied by 5 to the number of self-reported usual weekend
sleep duration multiplied by 2 and dividing the total by 7.
The stability of self-reported sleep time has been previous-
ly demonstrated [16]. Sleep duration was categorized into
< 6:00 h, 6:00–7:59 h, or ≥ 8:00 h. Short sleep duration was
defined as usual sleep duration less than 6:00 h per night
[3].

Weekday sleep debt was estimated as the difference in
reported sleep duration between weekdays and weekends
[17], with the assumption that individuals who curtail sleep
during weekdays for work or school schedule and social
commitments may have the opportunity to sleep longer on
weekends.

Subjective sleep insufficiency was assessed using the
question Bdo you feel that you are not getting enough
sleep?^ from the SHHS questionnaire [14]. Daytime fa-
tigue was assessed using items 6 and 7 of the Berlin ques-
tionnaire: Bhow often do you feel tired or fatigued after you
sleep?^ and Bduring your waking time do you feel tired,
fatigued or not up to par?^ [15].

Response options on the Berlin questionnaire were near-
ly every day, 3–4 times per week, 1–2 times per week, 1–2
times per month, never, or nearly never. For analysis, these
responses were lumped into two categories: comprising the
responses nearly every day and 3–4 times per week; or
comprising the remaining options. In the SHHS question-
naire, response options were almost always (16–30 times
per month), often (5–15 times per months), sometimes (2–
4 times per month), rarely (1 time per month), and never.
For analysis, the responses were collapsed into two cate-
gories comprising the response almost always or compris-
ing all other responses.
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Sample characteristics

Characteristics of the study sample were assessed using an
investigator-administered questionnaire, during a face-to-face
interview at AUB. Demographic and socioeconomic charac-
teristics included age at the time of the interview, sex, educa-
tion level (below high school/high school/university), em-
ployment status (employed/unemployed), and monthly in-
come (< 1000$/≥ 1000$). Health behaviors were also
assessed including current smoking status and alcohol and
caffeine consumption. Dietary intake was assessed using a
questionnaire that estimated the amount and frequency of
consumption of 80 food items [18]. The daily energy and
macronutrient intake levels were then computed using the
Nutritionist Pro Software (Axxya Systems LCC 2016,
Nutritionist Pro™ version 6.3.0. Stafford). Physical activity
was assessed using the Arabic short version of the
International Physical Activity Questionnaire (IPAQ) and
the level of physical activity determined as low, moderate,
and high intensity based on the calculated METS-min per
week following IPAQ criteria [19]. Medical history included
presence of hypertension, arthritis, diabetes, dyslipidemia,
thyroid disease, coronary artery disease, chronic bronchitis
or emphysema, liver disease, cancer, and stroke. Height,
weight, and blood pressure were measured at the time of
the visit.

Statistical analyses

Sample characteristics were summarized using means and
standard deviations for continuous variables and frequency
and percentages for categorical variables and are presented
for the whole sample and stratified by sex. Frequency of
weekdays, weekends and usual sleep duration categories (<
6:00 h, 6:00–7:59 h, or ≥ 8:00 h), subjective sleep insufficien-
cy, and fatigue are presented for the total sample and stratified
by sex and by age categories. Characteristics were compared
between sex and age categories using chi-square test for cat-
egorical variables and t test for continuous variables.

Sample characteristics are also presented stratified by usu-
al sleep duration (< 6:00 h, 6:00–7:59 h, or ≥ 8:00 h).
Multinomial logistic regression was used to assess the predic-
tors of usual sleep duration. The dependent variable for the
main analysis was usual sleep duration treated as a categorical
variable (< 6:00 h, 6:00–7:59 h (reference), or ≥ 8:00 h). Odds
ratio (OR) and a 95% confidence interval (CI) are presented
unadjusted and adjusted for age and sex. Multivariable re-
gression models adjusted for all significant bivariate predic-
tors of sleep duration in our sample are also reported.

Frequency of subjective sleep insufficiency and fatigue are
also presented stratified by usual sleep duration, while the
variability in sleep duration between weekend and weekdays
is presented stratified by weekdays sleep duration. Logistic

regression was used to assess the association between sleep
duration (independent variable) and subjective sleep insuffi-
ciency, fatigue, and variability in sleep duration between
weekend and weekdays (dependent variables).

OR and 95% CI are presented unadjusted and adjusted for
age, sex, and their interaction term (age × sex). p value < 0.05
was considered to be statistically significant. All analyses
were performed using SPSS Statistical Software for
Windows (IBM SPSS Version 21, Chicago, Illinois, USA).

Results

A total of 501 adults residing in Greater Beirut completed the
questionnaires. The mean age of participants was 45.4 (SD
15.0) years, 64% were females and 63.7% did not complete
high-school (Table 1). Approximately half of the respondents
(53.7%) reported being unemployed and 71.3% reported a
family income below 1000$ per month. Sixty-four percent
of the respondents reported current smoking, 19% reported
drinking alcohol, 80.4% consumed caffeinated beverages,
and 47.7% reported a low-intensity physical activity. The
average body mass index (BMI) was 29.1 kg/m2 (SD 5.8)
and 45% of participants were obese (BMI > 30 kg/m2).

In total, 39.1% of the participants reported sleeping < 6 h/
night while 15% reported sleeping 8 h or more (Table 2).
Furthermore, 46.6% of participants reported daytime fatigue
3–7 days per week and 36.1% reported feeling of not getting
enough sleep almost always. Finally, 29.5% of participants
reported sleeping longer hours on weekends compared to
weekdays. Indeed, the proportion of individual who slept
8 h or more was significantly higher on weekends compared
to weekdays (29.3% vs. 15.6% p < 0.001) while the propor-
tion of individuals who slept < 6 h/night was lower on week-
ends compared to weekdays (31.3 vs. 39.7% p < 0.001).

The prevalence of short sleep (< 6 h/night) was significant-
ly higher in females compared with males (43.2 vs. 31.8%
p = 0.01), both during weekdays and during weekends.
Similarly, compared with males, females were more likely
to report daytime fatigue (53 vs. 34% p < 0.001) and the
feeling of not getting enough sleep (39 vs. 31% p = 0.001),
and were less likely to sleep longer on weekends vs. week-
days (25.2 vs. 37.4% p = 0.01). Shorter sleep duration was
more prevalent among older participants especially during
weekends; however, a similar trend of increased prevalence
of short sleep duration in older individuals during weekdays
was not statistically significant possibly due to insufficient
statistical power (Table 3).

Short sleep duration was significantly associated with fe-
male sex (OR = 1.84, 95% CI [1.23–2.76]; p = 0.01), older
age (OR = 1.02/year, 95% CI [1.02–1.03]; p = 0.01), and with
lower alcohol (OR = 0.52, 95% CI [0.31–0.87]; p = 0.01) and
lower calorie consumption (OR = 0.85, 95% CI [0.75–0.97];
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p = 0.01) in bivariate regression analyses but not in analyses
adjusted for age and sex (Table 4). Similarly, when all signif-
icant bivariate predictors of short sleep duration were includ-
ed in a multivariable regression model, only older age (OR =
1.16/year, 95% CI [1.02–1.33]; p = 0.03) and females sex
(OR = 1.71, 95% CI [1.14–2.58]; p = 0.01) remained signifi-
cant predictors of short sleep duration. Unemployment and
physical inactivity were significant predictors of long sleep in
multivariable adjusted analyses (OR = 2.00, 95% CI [1.16–
3.44]; p = 0.01 and OR = 1.78, 95% CI [1.05–3.04]; p = 0.03,
respectively). While diabetes and physical inactivity were
significantly associated with longer sleep duration in analyses
adjusted for age and sex.

Linear trend for higher mean BMI that did not reach sta-
tistical significance was noted in short sleeper compared to

normal and long sleepers (29.7 vs. 29.0 and 28.0 kg/m2,
respectively). Similar trends for higher prevalence of coffee
drinking in short sleeper compared to normal and long
sleepers (84.7 vs. 79.1 and 73.3%, respectively) and for
higher prevalence of arthritis (22.4 vs. 15.7 and 9.3%, respec-
tively) were also noted.

Short sleepers were more likely to report subjective
sleep insufficiency compared to referent (OR = 3.00, 95%
CI [2:00–4.48]; p < 0.001) and long sleepers (OR = 4.52,
95% CI [2.41–8.51]; p < 0.0001, Table 5). Short sleepers
were also more likely to report daytime fatigue compared
to referent (OR = 1.53, 95% CI [1.04–2.24]; p = 0.03) and
long sleepers (OR = 1.83, 95% CI [1.06–2.04]; p = 0.03).
Finally, short and referent weekday sleepers were more
likely to report sleeping longer on weekends compared to

Table 1 Demographic, lifestyle, and health characteristics (N = 501)

s Total sample Male Female p valuea

Characteristics n = 501 n = 179 (36%) n = 322 (64%)

Age (years), mean (SD) 45.4 (15.0) 41.9 (16.4) 47.3 (13.8) < 0.001

Highest education, n (%) < 0.001
Below high school 317 (63.7) 93 (52.2) 224 (70.0)

High school 127 (25.5) 66 (37.1) 61 (19.1)

Above high school 54 (10.8) 19 (10.7) 35 (10.9)

Unemployed, n (%) 269 (53.7) 21 (11.7) 248 (77.0) < 0.001

Family Income < 1000$/month, n (%) 323 (71.3) 109 (64.9) 214 (75.1) 0.02

Body-mass index (kg/m2), mean (SD) 29.1 (5.8) 28.0 (5.2) 29.7 (6.01) 0.002

Post-menopause, n (%) – – 149 (46.3) –

Health behaviors

Current smoker, n (%) 322 (64.3) 128 (71.5) 194 (60.2) 0.01

Currently drink alcohol, n (%) 95 (19.0) 74 (41.3) 21 (6.5) < 0.001

Currently drink coffee, n (%) 403 (80.4) 137 (76.5) 266 (82.6) 0.1

Low intensity physical activity, n (%) 239 (47.7) 83 (46.4) 156 (48.4) 0.6

Dietary habits

Energy intake/day (Kcal), mean (SD) 3320.0 (1594.2) 4350.4 (1738.8) 2791.9 (1215.6) < 0.001

Proteins intake/day (g/dl), mean (SD) 101.4 (50.2) 136.4 (53.86) 83.5 (37.2) < 0.001

Carbohydrates intake/day (g/dl), mean (SD) 381.1 (178.2) 489.3 (188.2) 324.7 (143.7) < 0.001

Fat intake/day (g/dl), mean (SD) 155.7 (85.3) 204.0 (94.7) 129.7 (66.8) < 0.001

Health characteristics

Systolic blood pressure (mmHg), Mean (SD) 121.9 (19.3) 127.1 (18.9) 119.0 (19.0) < 0.001

Diastolic blood pressure (mmHg), mean (SD) 75.3 (10.2) 79.2 (9.8) 73.2 (9.8) < 0.001

Hypertension, n (%) 119 (23.8) 34 (19) 85 (26.4) 0.06

Dyslipidemia, n (%) 120 (24) 34 (19) 86 (26.7) 0.053

Arthritis, n (%) 87 (17.4) 13 (7.3) 74 (23) < 0.001

Thyroid disease, n (%) 60 (12) 2 (1.1) 58 (18) < 0.001

Diabetes, n (%) 64 (12.8) 19 (10.6) 45 (14) 0.3

Other diseasesb, n (%) 69 (13.8) 19 (10.6) 50 (15.5) 0.1

Bold entries correspond to significant p-value <0.05
a Characteristics are compared between males and females using chi-square test for categorical variables and t test for continuous variables
b Other diseases include coronary artery disease (n = 22), chronic bronchitis or emphysema (n = 26), liver disease (n = 14), cancer (n = 8), or stroke (n = 7)
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long weekday sleepers (OR = 2.47, 95% CI [1.18–5.15];
p = 0.02 and OR = 4.16, 95% CI [2.03–8.51]; p < 0.001,
respectively), but short sleepers were less likely to sleep
longer on weekend compared with referent sleepers (OR =
0.59, 95% CI [0.39–0.9]; p = 0.01). Results were similar in
analyses adjusting for age and sex.

Discussion

This is the first study to evaluate sleep duration in an adult
community-based sample from Lebanon, a small, low- to
medium-income Middle Eastern country on the eastern
Mediterranean with an estimated 5 million inhabitants. This
study suggests that short sleep duration is highly prevalent
among the urban Lebanese population of Greater Beirut with
39% of participants reporting sleeping < 6:00 h per night.
While older age and female sex were significant independent
predictors of short sleep duration, short sleep duration was
associated with the subjective perception of sleep insufficien-
cy, daytime fatigue, evidence of a sleep debt (longer sleep
duration on the weekends), and a trend for higher caffeine
consumption suggesting that sleep is insufficient.

The prevalence of short sleep in our sample (39%) from
a low- to medium-income country is strikingly higher than
what was previously reported in various cohorts primarily
from developed countries. In these cohorts, the prevalence
of short sleep ranged from 3% when defined as < 6 h, in a
sample from New South Wales in Australia (age ≥ 45 years,
53% females) [6], 4.5% when defined as < 6.5 h in Japan
(age 40–79 years, 58% females) [20], 10.5% when defined
as ≤ 5 h in Shanghai, China (age 40–79 years, 60% fe-
males) [21], 15% when defined as ≤ 5 h, in South Korea,
(age 19–59 years, 47% females) [22], and up to 25% when
defined as ≤ 6 h in the USA (mean age 43 years, 52%
females) [7]. Conversely, the prevalence of short sleep de-
fined as < 7 h was higher at 34% in a sample from Saudi
Arabia (average age 34, 40% females), a country that is
close geographically and that shares some cultural similar-
ities with Lebanon including the Arabic language [23].
Age and sex distribution of the study population and the
cutoff used to define short sleep duration are important
determinant of sleep duration and vary among these co-
horts. However, it is unlikely that the sizable difference
in the prevalence of short sleep between these cohorts from
various countries is solely attributed to differences in age
and sex distribution in these cohorts and the short sleep

Table 2 Sleep duration and
daytime fatigue among males and
females (N = 501)

Total sample Male Female p valuea

Sleep duration and daytime symptoms n = 501 n = 179 n = 322

Sleep duration on weekdays, n (%) 0.05
Less than 6:00 h/night 199 (39.7) 62 (34.6) 137 (42.5)

6:00–7:59 h/night 224 (44.7) 93 (52.0) 131 (40.7)

8:00 h or more/night 78 (15.6) 24 (13.4) 54 (16.8)

Sleep duration on weekends, n (%) 0.02
Less than 6:00 h/night 157 (31.3) 43 (24.0) 114 (35.4)

6:00–7:59 h/night 197 (39.3) 74 (41.3) 123 (38.2)

8:00 h or more/night 147 (29.3) 62 (34.6) 85 (26.4)

Usual sleep durationb, n (%) 0.01
Less than 6:00 h/night 196 (39.1) 57 (31.8) 139 (43.2)

6:00–7:59 h/night 230 (45.9) 99 (55.3) 131 (40.7)

8:00 h or more/night 75 (15.0) 23 (12.8) 52 (16.1)

Subjective sleep insufficiencyc, n (%) 177 (36.1) 54 (30.7) 123 (39.2) 0.001

Post-awakening fatigued, n (%) 232 (46.6) 65 (36.5) 167 (52.2) 0.001

Daytime fatigued, n (%) 233 (46.6) 61 (34.3) 172 (53.4) 0.001

Weekends vs. weekdays sleep, n (%) < 0.001
Sleep less on weekends 19 (3.8) 6 (3.4) 13 (4.0)

Same sleep duration on weekends 334 (66.7) 106 (59.2) 228 (70.8)
Sleep longer on weekends 148 (29.5) 67 (37.4) 81 (25.2)

Bold entries correspond to significant p-value <0.05
a Sleep duration categories and daytime fatigue are compared between males and females using chi-square test for
difference in proportion
bWeighted average of weekend and weekdays sleep duration
c Almost always (16 to 30 times per month)
d Nearly every day or 3–4 times a week
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duration cutoffs/definition used. Indeed, the reported prev-
alence of short sleep duration was higher in Shanghai,
China [21], compared to Japan [20], although the cutoff
for short sleep duration was more restrictive in the study
from China (≤ 5 vs. < 6.5 h respectively). Difference in
socio-economic, lifestyle, and cultural factors and local
attitudes towards sleep are likely to be implicated as well
[8]. In a study on 38,000 Lebanese Australians, for exam-
ple (average age 34, 48% females), those of Lebanese eth-
nicity born in Lebanon had a lower lifestyle index score on
average compared to those of Australian ethnicity [24].
This was manifested as not meeting the physical activity
guidelines, smoking, and suboptimal sleep conditions and
sleep debt in up to 20% of the population.

The association of short sleep with daytime fatigue is
consistent with studies that examined the effect of sleep
restriction on sleepiness and suggests that this short
sleep duration (< 6:00 h/night) is indeed insufficient rath-
er than a normal trait of the local population. About
30% of the sample reported longer sleep duration on
weekends suggesting the presence of a significant sleep
debt during weekdays associated with weekdays work
and school schedules or social commitments. However,
since the majority of weekday short sleepers do not re-
port sleeping longer on weekends, other socio-economic

and local cultural and mental health factors not associat-
ed with variability in sleep duration between weekends
and weekday could also be implicated. For example,
weekend social demands and late evening meals, which
are known to be part of the local Lebanese and Middle
Eastern customs, could curtail sleep on weekends. Issues
of noise pollution, crowded living, and co-sleeping could
contribute as well [8].

Furthermore, the high level of unemployment could
attenuate the association between short sleep and week-
day sleep debt [9]. Finally, although individuals with
self-reported mental health disorders were excluded from
this study, the high prevalence of undiagnosed anxiety
and depression among the Lebanese population could
also contribute to the high prevalence of both weekday
and weekend short sleep in this sample. Indeed, 16.7%
of the Lebanese population is estimated to suffer from
anxiety disorder and 12.6% from a mood disorder [25].

The finding of a high prevalence of short sleep dura-
tion in our population is important as short sleep dura-
tion was associated with daytime fatigue in our sample.
Furthermore, sleep duration of < 6:00 h/night has been
previously associated with multiple adverse health out-
comes [1–3]. We observed the previously described U-
shaped association between sleep duration and health

Table 3 Sleep duration and daytime fatigue among different age group (N = 501)

Age groups (years)

18.0–25.9
(reference)

26.0–48.3 48.4–64.9 ≥ 65.0

n = 73 n = 190 p valuea n = 190 p valuea n = 48 p valuea

Sleep duration on weekdays, n (%) 0.08 0.07 0.16
Less than 6:00 h/night 21 (28.8) 77 (40.5) 79 (41.6) 22 (45.8)

6:00–7:59 h/night 35 (47.9) 87 (45.8) 85 (44.7) 17 (35.4)

8:00 h or more/night 17 (23.3) 26 (13.7) 26 (13.7) 9 (18.8)

Sleep duration on weekends, n (%) 0.004 < 0.0001 0.03
Less than 6:00 h/night 15 (20.5) 55 (28.9) 69 (36.3) 18 (37.5)

6:00–7:59 h/night 21 (28.8) 80 (42.1) 79 (41.6) 17 (35.4)

8:00 h or more/night 37 (50.7) 55 (28.9) 42 (22.1) 13 (27.1)

Average daily sleep duration, n (%) 0.05 0.04 0.07
Less than 6:00 h/night 19 (26.0) 77 (40.5) 78 (41.1) 22 (45.8)

6:00–7:59 h/night 38 (52.1) 88 (46.3) 87 (45.8) 17 (35.4)

8:00 h or more/night 16 (21.9) 25 (13.2) 25 (13.2) 9 (18.8)

Subjective sleep insufficiencyb, n (%) 23 (32.9) 78 (41.5) 0.46 58 (31.2) 0.94 18 (39.1) 0.59

Post-awakening fatiguec, n (%) 31 (42.5) 95 (50.8) 0.23 81 (42.6) 0.98 25 (52.1) 0.30

Daytime fatiguec, n (%) 29 (39.7) 92 (48.7) 0.19 86 (45.3) 0.42 26 (54.2) 0.12

Bold entries correspond to significant p-value <0.05
a Sleep duration categories and daytime fatigue are compared with the referent age group (18–25.9 years) using chi-square test for difference in
proportion
bAlmost always (16 to 30 times per month)
c Nearly every day or 3–4 times a week
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conditions such as hypertension and diabetes [2]; how-
ever, the association did not reach statistical significance
in our sample likely due to the smaller sample size and
younger age of our participants compared to other
cohorts.

The association of older age and female sex with short
sleep duration in our sample is consistent with several
studies that have similarly concluded that on average,
sleep duration is shorter among females and decreases
with age [26]. Short sleep duration was also associated
with a trend for higher arthritis prevalence in our sample,
also consistent with studies that implicated chronic pain
in sleep disturbance [27]. Likewise, the trends for in-
creased caffeine consumption and greater BMI among
short sleepers (< 6:00 h/night) in our sample are also
consistent with prior studies reporting that short sleepers
consumed more caffeine [28] and had greater BMI [2]
than normal and long sleepers. However, contrary to pri-
or studies that reported higher calorie consumption in
short sleepers [29], in our sample, short sleepers (<
6:00 h/night) reported less calorie consumption than ref-
erent and long sleepers.

This study is limited by the cross-sectional design that
does not allow determining the direction of association
and causality. Although self-reported sleep duration
could be biased by the desire to appear Bnormal^ or to
express dissatisfaction or recall biases, it tends to over-
estimate (rather than underestimate) sleep duration com-
pared to actigraphy and sleep diaries [30] and has shown
good correlation with actigraphy and sleep diaries [31,
32]. Nevertheless, self-reported sleep durations has not
been specifically validated in Arabic speaking individ-
uals. Generalizability is also limited as this study sample
was recruited from an urban area of the country and may
not represent other parts of the country, although 50% of
the population of Lebanon lives in Greater Beirut, an
area considered the melting pot of the country.
Furthermore, although this study sample was selected
randomly, selection bias cannot be excluded. National
census data are not available from Lebanon and data on
response and attrition rates are not available on our sam-
ple to assess selection bias. Stay-at-home and unem-
ployed women would be more likely to participate in
this study that required a visit to the university during
working hours. However, the high prevalence of female
participants in our sample could be also partly reflective
of the high male to female emigration rates from
Lebanon reported at > 2:1 and estimated to affect 45%
of Lebanese families [33]. Likewise, the high prevalence
of unemployment, low education level, and low income
in this sample especially among females could also be
reflective of the adverse socio-economic conditions in
Lebanon [34] and in developing countries in general.T
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Furthermore, the prevalence of short sleeper was similar
in employed and unemployed participants, and long
sleepers were more likely to be unemployed compared
to normal and short sleepers. Thus, the high prevalence
of short sleep in our sample is unlikely to be attributed
to oversampling of unemployed individuals. Finally, al-
though individuals with self-reported mental health dis-
orders were excluded from our study, lack of screening
for undiagnosed anxiety and depression in our sample
limits the interpretation of our findings. Balancing these
limitations are several strengths including the evaluation
of a community-based sample, the adoption of systematic
sampling methods with face-to-face interview, and the
novelty of evaluating sleep duration in a sample from a
developing country with a high prevalence of unemploy-
ment, low education level, and low income.

Conclusion

In conclusion, short sleep duration is highly prevalent in
this urban cohort from a medium- to low-income country
compared to other developed countries especially among
women and older adults and is associated with subjective
sleep insufficiency, daytime fatigue, and weekday sleep
debt. This finding is alarming as short sleep can negatively
impact the health and well-being of the population. Further
multinational comparative research that assesses local-
regional and socio-cultural determinants of sleep duration
and behaviors and the local attitudes towards sleep is need-
ed to better evaluate the causes and implications of short
sleep duration in different populations.
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