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Abstract: Adequate, good night sleep is fundamental to well-being and is known to be influenced
by myriad biological and environmental factors. Given the unavailability of sleep data about
Lebanon, the cultural shifts and socioeconomic pressures that have affected many aspects of
society, particularly for students and working adults, as well as our understanding of sleep in
university students in other countries, we conducted a national study to assess sleep quality
and factors contributing to sleep and general health in a culture-specific context. A self-filled
questionnaire, inquiring about sociodemographics, health-risk behaviors, personal health, and
evaluating sleep quality and chronotype using standard scales was completed by 540 students at
private and public universities in Lebanon. Overall, they reported sleeping 7.95%1.34 hours per
night, although 12.3% reported sleeping <6.5 hours and more than half scored in the poor-sleeper
category on the Pittsburgh Sleep Quality Index (PSQI). Sleep timing differed markedly between
weekdays and weekends, with bedtimes and wake-up times delayed by 1.51 and 2.43 hours,
respectively, on weekends. While most scored in the “neither type” category on the Morningness—
Eveningness Questionnaire (MEQ), 24.5% were evening types and 7.3% were morning types.
MEQ score was significantly correlated with smoking behavior and daily study onset, as well as
with PSQI score, with eveningness associated with greater number of cigarettes, later study
times, and poor sleep. We conclude that the prevalence of poor sleep quality among Lebanese
university students is associated with reduced sleep duration and shifts in sleep timing between
weekdays and weekends, especially among evening types. While chronotype and certain behavioral
choices interact to affect sleep dimensions and quality, raising awareness about the importance
of obtaining adequate nighttime sleep on daily performance and avoiding risky behaviors may
help Lebanese students make better choices in school and work schedules.

Keywords: bedtime irregularities, chronotype, Lebanon, PSQI, sleep duration, behavioral
habits

Introduction
Sleep is part of a daily biological rhythm that is indispensable for promoting health
and optimal bodily function.! In humans, it is consolidated to the nocturnal phase of
the 24-hour time scale due to an intricate interaction of two systems: a circadian timing
system and a sleep homeostat.? The former promotes wakefulness during the daytime
and sleep at night. In contrast, the sleep-homeostatic component is dependent on the
sleep—wake history of the person, with a drive for sleep (or sleep pressure) that builds
up during wakefulness.?

Despite its biological necessity, sleep has been traded off in modern societies
to accommodate social and work schedules. Many studies have shown that
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sleep disturbance and poor sleep quality have adverse
physiological*® consequences on increasing human morbidity
and mortality.® The mechanisms underlying sleep distur-
bance, commonly noted among adolescents and emerging
adults, are not very well understood; however, a number of
biobehavioral and environmental factors interact to influence
sleep patterns.” Developmental changes that occur at puberty,
due to an alteration in the circadian timing system, partly
mediate certain changes in adolescent sleep, such as delayed
bedtimes throughout the week, leading to short sleep duration
on schooldays, when rise time is determined by school start
time, and extended sleep on weekends, when there are fewer
morning social requirements.®® Recovery sleep on weekends
is a homeostatic compensatory mechanism for the sleep debt
created on weekdays, while phase delays in bedtimes are
hypothesized to result from changes in the circadian timing
system.'® Circadian typology (chronotype) is another influ-
ence on sleep habits, because individuals show variability in
their sleep—wake timing preferences.'' These differences are
partly innate, but are also shaped by environmental factors,
such as daily light exposure (both natural and artificial), and
may also be influenced by the seasonal photoperiod and the
longitude and latitude of residence.'>!* Late chronotypes
are at highest risk of sleep curtailment and disturbance, due
to misalignment between their social and biological time."
Additional factors that may interact with chronotype to affect
sleep include such lifestyle habits as work schedules!® and
socioeconomic stresses.'®!”

University students are vulnerable to sleep disturbance'®
due to multiple environmental factors that affect their
sleep—wake behavior. These include reduced or eliminated
parental influence and the freedom to self-select bedtime,
increased academic demands, economic stresses, and the
increased number of hours spent working and/or indulged in
extracurricular activities.” Such behaviors are associated
with alteration in one or more of the sleep dimensions,
such as phase delays in sleep—wake timing and reduc-
tion in total sleep time, as well as deterioration of sleep
quality and daytime functioning.!*? Insufficient and/or
nonrestorative sleep has been shown to impact neurocogni-
tive, psychological,?® and academic well-being.?*%¢ Kelly
et al?’ investigated the relationship between sleep quality
and reported grade-point average (GPA) of undergraduate
university students, and found that short-sleepers (total
sleep time =6 hours/night) had significantly lower GPAs
than long-sleepers (total sleep time =9 hours/night). The
poor academic performance associated with short sleep
durations was linked to reduced concentration ability on

educational material, lower self-efficacy, and even possible
psychological difficulties.

While there has been extensive investigation of the
biological, psychological, and academic significance of
adequate sleep, very little of that work has been done in
the Arab world. Two studies addressing sleep patterns and
problems of university students in the Middle East have been
published. Sweileh et al*® showed that Palestinian undergradu-
ate students reported an average of 6.4 hours of nighttime
sleep, more than half went to bed before midnight, and 9.8%
were poor sleepers. In that study, daytime naps were reported
among 74.5% of respondents. Another study considered the
sleeping habits of Saudi Arabian Muslim medical students
during the fasting month of Ramadan.” That study showed
that students had delayed sleep—wake schedules, reduced
total sleep time, and about two-thirds had daytime naps
during Ramadan. Variations in self-reported sleep prob-
lems, however, exist among adults of different ethnic and
cultural backgrounds.***' While a relatively small country
(a population of approximately 4,140,289, according to the
World Bank 2013 estimate), Lebanon has great cultural and
demographic diversity compared to other Middle Eastern
countries. Furthermore, it has undergone many cultural shifts
(including changes in eating habits,*? increased use of narghile
[also termed hookah or “hubble bubble”, a water pipe used
for smoking flavored tobacco], and widespread use of elec-
tronic devices) and socioeconomic changes in the postwar
period that may have implications for sleep, as shown in
other studies.* The siesta culture is also uncommon in mod-
ern Lebanese society. Therefore, given the absence of sleep
information about Lebanon and to understand the sleep habits
of young Lebanese adults and whether they, like young adults
in Western countries, experience insufficient sleep quantity
and poor sleep quality, we conducted the present study.

The aims of the present study were to assess sleep quality
among university students in Lebanon in a culture-specific
context, and to investigate how circadian typology may inter-
act with sleep habits and behavioral lifestyle choices to affect
sleep quality. Our larger goal is to use our understanding of
the sleep profile of students to raise awareness of the health
and academic importance of sleep in order to improve the
overall well-being of university students in Lebanon.

Materials and methods

Participants and procedures

This study was conducted at six private and public universi-
ties in different regions in Lebanon in order to secure cultural
diversity, both regional and religious. To ensure student
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variability with regards to age, sex, major, and level of educa-
tion, up to eight sections of an undergraduate English general
requirement course (as applicable to the university), hosting
an average of 25 students each, were randomly selected from
each university for data collection.

Prior to data collection, questionnaires were sent to each
of the selected universities, to be reviewed and approved
by the local ethics board for research on human subjects
(or other concerned authorities) to assure compliance with
international guidelines.

For any given university, sampling was done either
during the mid-fall or early spring semester (with the entire
data collection extending from spring 2010 through spring
2011). With the help of two trained field researchers and the
respective course instructors, full-time students were orally
briefed on the purpose and importance of the study and
were encouraged to complete the questionnaires (optional).
Only questionnaires from respondents in the age range of
17-25 years were included in the final analysis. Participation
in the study was voluntary, and did not involve financial or
other compensation or course credit.

Study instruments

A pretested questionnaire (original English version) consisting
of four parts was used. The first part covered demographic
(age, sex, etc), academic (major, education level, study habits,
etc), and occupational and socioeconomic (employment
status, total hours of work per week, perceived socioeconomic
level, etc) questions. The second part focused on health behav-
iors, and included questions about smoking, alcohol consump-
tion, diet (including caffeine use), exercise, and sleep.

The third part emphasized personal health, and inquired
about body weight, general health status, medical condition,
sleep disorders, medication and supplement use, in addition to
psychoactive drug use. The fourth part included a number of
standardized tests, such as the Pittsburgh Sleep Quality Index
(PSQI),* to assess sleep quality and calculate sleep para-
meters (sleep duration), and the Morningness—Eveningness
Questionnaire (MEQ).%

Statistical analysis and questionnaire

scoring

Data were entered, edited, and analyzed using the SPSS
version 11.5.1 for Windows (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were used to describe the demographic
characteristics of the sample and to present the prevalence
of behavioral habits, health conditions, sleep disorders, and
chronotype.

Analysis of variance (ANOVA, for chronotype group
comparisons of sleep duration and sleep—wake timing)
along with effect size 17°p, Student’s #-test (for comparison
of sleep duration and sleep—wake habits between weekdays
and weekends), and bivariate correlation tests (to study cor-
relations between PSQI, MEQ, and other behavioral and
sleep habits) were used.

Standard scoring was used on the MEQ, and subjects were
categorized into morning, neither, or evening types. Subjects
who scored as moderately morning or evening were included
in the morning and evening groups, respectively. A PSQI
global score above 5 was used to categorize poor sleep, and
sleep duration <6.5 hours was categorized as insufficient
sleep. A sleep time difference of more than 1 hour between
weekdays and weekends was considered a sign of “social jet
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lag”,'* and was used to categorize irregular bedtimes.

Results

Respondents’ characteristics
Demographic and socioeconomic profile
A total of 540 students completed the questionnaires. Their
average age was 19.85%1.51 years. Approximately half were
females (50.6%), sophomores (53.4%), and the majority was
Lebanese and/or of Lebanese descent (95.7%).
Approximately a third of respondents (31.6%) reported
having a job, 74.3% of whom worked part-time. Out of the
106 who responded to the number of hours of part-time
employment per week, 41.5% worked 12-30 hours per week,
and 29.2% worked more than 30 hours per week. Eleven
percent of respondents reported low socioeconomic status.
Table 1 summarizes the demographic and socioeconomic
characteristics of respondents.

Personal lifestyle habits

Less than half the respondents (42.9%) reported smoking cig-
arettes and/or narghile, around half (49.3%) reported drink-
ing alcohol (4.9% of whom drank on a daily basis), 88.1%
consumed caffeinated beverages, and 56.6% exercised. For
40% of respondents, the daily study onset was between 6 pm
and 6 am. Results are summarized in Table 2.

Sleep behavior

A total of 89.9% of respondents went to bed after 11 pm on
weekdays compared to 97.5% of respondents who did so on
weekends (P<<0.001, ¥*=25.630). Half of the respondents
reported a difference in sleep timing of more than an hour
between weekdays and weekends. The average nocturnal
sleep duration (considering both weekdays and weekends)
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Table | Demographic and socioeconomic status of respondents

Variable n %8 Mean + SD
Age (n=539), years
Males 266 49.4 20.08+t1.61
Females 273 50.6 19.68+1.39
Educational level (n=461)
Sophomore 246 534
Junior 114 24.7
Senior 101 21.9
Employment status (n=538)
Employed 170 31.6
Looking for a job 64 1.9
Not employed 304 56.5
Socioeconomic status (n=509)
Low 56 1.0
Medium 402 79.0
High 51 10.0

Note: Valid percentages are reported.
Abbreviation: SD, standard deviation.

was 7.95%1.34 hours, and 12.3% of respondents were
categorized as having insufficient sleep. These results are
presented in Table 2.

Ofthe 437 participants who fully responded to the MEQ,
68.2% were categorized as neither evening nor morning
types, 24.5% as evening types, 7.3% as morning types.

Table 2 Personal lifestyle habits and sleep behavior of respondents

Variable n %8 Mean £ SD

Smoking cigarettes/narghile (n=539)

Yes 231 42.9
No 308 57.1
Smoking cigarettes (n=539) Cigarettes/day: 12.74+10.30
Yes Il 20.6
No 428 794
Smoking narghile (n=533) Narghile/month: 9.79+10.33
Yes 169 31.7
No 364 68.3
Study onset (n=497)
>12 am—6 am 15 3.0
>6 am—12 pm 130 26.2
>12 pm—6 pm 168 338
>6 pm—12 am 184 37.0
Bedtime

Weekdays (n=525) 12:10 am+83 min
Weekends (n=522) 1:39 am%100 min
Irregular bedtime between weekdays and weekends (n=516)

Yes 259 50.2

No 257 49.8
Nocturnal sleep duration, hours (SD) (n=496)

<6.5 6l 12.3

6.5-8 197 39.7

>8 238 48.0

Note: Valid percentages are reported.
Abbreviations: SD, standard deviation; min, minutes.

The PSQI global scores revealed that out of the 218 respon-
dents, the majority (58.7%) reported poor sleep quality (>5),
with an average PSQI score of 6.5743.49.

Association between sleep
and demographic characteristics

and personal habits

There was no significant relationship between age, sex, employ-
ment and socio-economic status, and PSQI. Behaviorally, exer-
cise and caffeine consumption were not significantly related
to PSQI either. Day length (duration of photoperiod) was not
significantly correlated with sleep duration, sleep—wake timing
on weekdays and weekends, or PSQI.

There was a significant negative correlation between PSQI
and MEQ scores (r=—0.183, P=0.011), indicating a greater
incidence of poor sleep with greater eveningness. Sleep dura-
tion correlated negatively and significantly with PSQI global
score (r=—0.242, P<<0.001), implying an association between
reduced sleep length and poor sleep quality.

Sleep duration was extended by an average of 1 hour on
weekends compared with weekdays (8.66£1.76 versus [vs]
7.71£1.46 hours, respectively). This tendency was more
notable among the evening-type group, and there was a
significant difference in sleep duration among the chrono-

type groups on weekends (F ]=4.957, P=0.007), but not

[2,417
weekdays (Figure 1).

Students had an average 1.51-hour delay in their bed-
time (1:39 am+100 minutes vs 12:08 am%81 minutes) and a
2.43-hour delay in their wake-up time between weekends and
weekdays. The evening types had the greatest weekend bed-
time delay of the three groups. One-way ANOVA revealed
significant differences in sleep—wake habits among evening,
neither, and morning groups on weekdays and weekends
(Table 3).

Using the Student’s #-test to compare sleep—wake tim-
ing between weekdays and weekends for each chronotype,
results revealed a significant difference in bedtimes among
the evening group (=—9.708, P<<0.001), neither (r=—12.041,
P<0.001), and morning types (t=—2.925, P=0.005).
Similarly, significant differences were observed for wake-up
time between weekdays and weekends for each chronotype
(evening, t=—14.244, P<<0.001; neither, 7=—18.307, P<<0.001;
morning, 1=—3.828, P<<0.001).

Study habits

Study onset was negatively and significantly correlated with
MEQ (r=-0.162, P<<0.001), indicating that later study-time
preferences are associated with eveningness.
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Figure | Mean nocturnal sleep duration (hours) on weekdays (left) and weekends (right) by chronotype. The weekend—-weekday difference in sleep duration was significant
in the E and N groups (P<<0.001, Student’s t-test), but not the M group. When comparing the chronotype groups together, mean sleep duration was not significantly different

between groups on weekdays, but was so on weekends (P=0.007, analysis of variance).

Note: *Significant difference in sleep duration among the chronotype groups on weekends.

Abbreviations: E, evening chronotype; N, neither type; M, morning chronotype.

Employment

Among the employed students, neither chronotype nor
poor sleep quality was significantly related to work status.
However, more of the employed students were evening
types (24.8%) and sleep-disturbed (66.2%) compared to the
unemployed students.

Smoking

There was a significant negative correlation between num-
ber of cigarettes smoked and MEQ (=-0.094, P=0.050),
indicating an increased smoking rate with eveningness.

The number of cigarettes smoked correlated positively and
significantly with PSQI global score (#=0.162, P=0.018),
implying that a greater amount of smoking is associated
with poor sleep.

Sleep habits and irregular bedtime schedules

There was no significant relationship between PSQI and
bedtime habits between weekdays and weekends. Out of
those who had regular bedtime schedules across the week
(less than 1-hour change in sleep timing between weekdays
and weekends), 61.3% exhibited poor sleep compared to

Table 3 Variation of respondent sleep—wake habits and duration between weekdays and weekends with respect to circadian

typology
Chronotypes F P np
Evening Neither Morning
Mean 1+ SD Mean 1+ SD Mean = SD
Wake-up time
Weekdays 8:33 am*90 min 7:44 am+82 min 7:04 amt62 min 19.494 <0.001%* 0.086
Weekends 11:38 am+97 min 10:04 am*101 min 8:16 am*85 min 61.084 <0.001* 0.224
Bedtime
Weekdays 12:47 am+80 min 12:01 am+74 min 11:12 pm+87 min 23.023 <0.001* 0.098
Weekends 2:37 am%82 min 1:27 am£96 min 12:22 am+101 min 33.258 <0.001%* 0.137
Sleep duration (hours)
Weekdays 7.78+1.48 7.67+1.48 7.86x1.12 0.419 0.658 0.002
Weekends 9.00+1.54 8.62x1.79 7.91+1.96 4.957 0.007* 0.023
Note: *Significant difference in sleep/wake timing among chronotype groups on weekdays and weekends.
Abbreviations: SD, standard deviation; min, minutes.
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56.1% of poor sleepers among those with irregular bedtime
schedules.

Discussion

To our knowledge, the present study is the first to assess sleep
quality and habits among Lebanese university students in a
culture-specific context. PSQI global scores indicated that
poor sleep was common in this group of Lebanese university
students, and a similar proportion of Lebanese students had
PSQI scores indicating poor sleep quality, as in prior studies of
North American®? and Chinese university students.*® However,
studies in other cultures, such as South American,*”>® Asian,***
Ethiopian,*" and Palestinian,?® reported lower proportions of
university students with poor sleep. While poor sleep appears
to be quite common among university students, the reported
variations between different studies may be influenced by
different socioeconomic demands and cultural habits among
the different population groups.*

Insufficient or poor-quality sleep has been demonstrated
to be associated with adverse academic performance.’®*
Prior studies addressing the impact of sleep disturbance
on students’ performance and health risks have attributed
poor sleep quality to alteration in one or more of the sleep
domains.?>#445 Such sleep dimensions include nocturnal
sleep length and variability of sleep—wake schedules. In the
present study, poor sleep quality was associated with reduced
nighttime sleep duration, although the overall mean noctur-
nal sleep duration in our sample was nearly 8 hours. Only
an eighth of the student respondents reported insufficient
sleep according to our definition, with 1.6% sleeping fewer
than 5 hours per night and 5.7% sleeping fewer than 6 hours
per night. However, we observed an interaction between
sleep duration on weekdays (when class-start times and
academic demands had to be observed by students) versus
weekends, and circadian typology. While sleep duration did
not vary among the different chronotypes on weekdays, it was
both prolonged and more variable between chronotypes on
weekends, especially for evening-type subjects. This finding
suggests a temporal misalignment between the biologically
driven circadian rhythms and socially dictated behaviors on
school nights that create a sleep debt in evening chronotypes,
which they may attempt to compensate for on weekends when
there are minimal academic or social constraints. Similar
findings have been reported previously, whereby evening-
type university students showed partial sleep deprivation on
weekdays secondary to “social jet lag”.!*#64® While some
studies have suggested that evening-type individuals have
a greater sleep need, others found no chronotype influence

on sleep need.* Roepke and Duffy*® reported a very modest
difference in self-reported sleep need between evening and
morning types, and suggested a matching of sleep duration
and sleep need across the week in morning types, whereas
evening types accumulate a sleep deficit across the week
and extend sleep to make up for it during the weekends.
Our study therefore adds to the evidence that one important
way in which circadian typology impacts sleep is through
sleep duration.

Delays in sleep—wake timing between weekdays and
weekends were notable among our respondents. Overall, our
students delayed their bedtime by an average of 1.5 hours
on weekends, much longer than the approximate half-hour
weekend difference reported by Valencia-Flores et al®!' in
Mexican university students, and thus raising the potential
influence of cultural habits on sleep regularities. However,
one cannot exclude the potential contribution of biologi-
cal determinants. Our study showed a significant correla-
tion between chronotype and sleep—wake timing between
weekdays and weekends. Although later weekend bedtimes
were favored by all chronotypes in our study, conform-
ing to a previous report by Crowley and Carskadon,*® our
evening-type students exhibited significantly greater delays
in bedtimes and wake times than morning or neither types
between weekdays and weekends.

Prior studies have reported that regular and stable sleep—
wake schedules, generally observed among morning types,
are associated with better subjective sleep quality,*® and that
evening types are more prone to sleep disturbances.*>¢ In
our study, chronotype significantly (negatively) correlated
with PSQI global score, indicating a higher incidence of
poor sleep with greater eveningness. Therefore, our findings
provide further evidence of the impact of chronotype on
sleep quality through affecting the variability of sleep—wake
timing across the week.

Taken together, our findings suggest that chronotype inter-
acts with the schedules of students to affect their sleep quality
and duration. Within the context of Lebanese society where
there is relatively little awareness of the importance of sleep,
raising awareness about circadian typology and its potential
impacts on daytime functioning could have important impli-
cations in academia and the workplace. Being informed about
such issues may help students better design their class time
and work schedule for optimal daytime performance.

We also investigated the impact of other behaviors
and lifestyle habits, such as employment status and smok-
ing, on sleep quality. Smoking, especially narghile, has
increased greatly in Lebanon over the past decade. Accord-
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ing to one comparative study considering adolescent and
adult behavioral habits in 17 different countries across the
Americas, Europe, the Middle East, Africa, and Oceania,
smoking was a major health-risk behavior in Lebanon.” Our
study revealed that more than half the university students
we surveyed reported smoking cigarettes and/or narghile,
and this behavior was significantly correlated with both poor
sleep quality and eveningness. Mesquita et al*® reported that
smoking was a major contributor to increased complaints
of poor sleep quality among Brazilian university students.
Additional studies suggesting the adverse impacts of tobacco
use on sleep have been reported in other cultures, such as
North America.?*

Although the present study found no significant relation-
ship between employment status and poor sleep quality and
chronotype, we found that more of the working students
were evening types, potentially adding to the list of social
constraints that reduce their nocturnal sleep duration and
contribute to their sleep debt.

In summary, the present study highlights the prevalence
of poor sleep quality among university students in Lebanon.
We found evidence that this poor sleep quality was associ-
ated with reduced sleep duration on weeknights and a shift
in bedtimes on weekends, especially among evening-type
students. It appears that both biological determinants (such
as chronotype) and behavioral habits (such as smoking and
employment status) interact to impact sleep in this popula-
tion, affecting one or more of the sleep dimensions. This has
important implications for the health and academic perfor-
mance of Lebanese university students, as has been found for
students in other countries.***7!2 Raising awareness about
the importance of sleep and the role of chronotype in obtain-
ing adequate sleep may help Lebanese students make better
choices in school and work schedules for optimal daytime
and academic functioning.

Study limitations

Our results were based on retrospective self-reporting by
students, which could have been subject to bias. The use
of prospective measures, such as a sleep/work/health diary,
and/or objective means of documenting sleep behaviors, such
as actigraphy recording, may help elucidate these preliminary
observations.
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