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Abstract

Objectives: Sleep problems represent a worldwide health concern but their prevalence and impacts are unknown
in most non-European/North American countries. This study aimed to evaluate sleep-wake patterns, sleep quality
and potential correlates of poor sleep in a sample of the urban Georgian population. Methods: Analyses are based
on 395 volunteers (267 females, 128 males, aged 20-60 years) of the Georgia Somnus Study. Subjects completed
the Pittsburgh Sleep Quality Index (PSQI) and the Beck Depression Inventory-Short Form. Sociodemographic
information and self-reported height and weight were collected. Results: 43% of subjects had poor sleep quality
(PSQI > 5). Further, 41% had low sleep efficiency, 27.6% slept 6 hours or less, 32.4% went to bed after midnight,
27.6% snored, 10.6% were taking sleep medication, and 26.8% had sleep maintenance problems as occurring
three or more times a week. The latest bedtime, rise time, and gender effect on these variables were found in
the age group 20-29 years. PSQI global score showed a significant age but not gender difference. The economic
status and the depression score were two significant predictors of sleep quality. Conclusions: Poor sleep quality
has a high prevalence and is strongly linked to the economic status. Study findings call for a global assessment of
sleep problems in countries where sleep disturbances represent an insufficiently recognized public health issue.
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Introduction

Sleep disturbances are highly prevalent in
modern societies and represent a growing
health The
knowledge on this issue clearly indicates

concern worldwide. current
that sleep-related complaints are linked to a
variety of health problems with implications
in almost every field of medicine [1-3]. Sleep
disorders are associated with increased risk for
cardiovascular and metabolic diseases, mood
disorders, vehicle or work-related accidents,
and with a decline in cognitive performance
and health-related quality of life [2, 4-8]. Thus,
on a broader scale, insufficient sleep may
seriously compromise individuals’ health status,
well-being and safety.

In the last decades, the major discoveries
in the neurobiology, neurochemistry and
the genetic basis of sleep disorders, has
significantly advanced our understanding
of the etiology of sleep disturbances, the
assessment of the risks of their development,
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their
prevention and treatment. However, to benefit

and the potential mechanisms for
from these achievements, it is necessary to
recognize the significance of sleep for health
at the national level. Therefore, the assessment
of sleep quality and the prevalence of sleep
disorders in different countries are of crucial
importance for several reasons: first, to advance
the sleep field at the national levels; second, to
understand the impact of sleep disorders on
health, quality of life, and safety in the different
cultural contexts; and third, to recognize sleep
as an important health-related issue and
to draw the attention of local public health
authorities to the scope of the problem [2].
The
the scientific

epidemiological studies provide

framework for addressing
these issues step-by-step, however, current
evidence indicates that the epidemiology
of sleep disorders is well studied mostly in
Western countries [9-13]. On the other hand,
the prevalence of sleep problems and their

impacts are unknown in most non-European/
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North American countries. This imbalance
may reflect a low level of sleep medicine
development in those countries, and even a
low awareness of public authorities and health
care practitioners about the significance of
sleep for health. Consequently, the greater
percentage of individuals with sleep disorders
are not diagnosed and treated. At the same
time accelerating trends towards urbanization
in developing world often brings risks of social
instability and health problems. The general
circumstances are similar in Georgia - the
field of practical sleep medicine and general
awareness about sleep health issues are at
low level. Moreover, only very few studies
have examined sleep problems in Georgia,
but those studies were mainly targeted to
defined sub-populations such as internally
displaced population or patients of primary
healthcare centers [14-16]. Hence the data on
the prevalence of sleep disturbances in the
country are lacking. To fill this gap, the present
study aims to provide subjective data on sleep-




wake patterns and the prevalence of poor sleep
quality, and to examine factors associated with
poor sleep in a sample of the Georgian urban
population.

Methods

The study

The study was approved by the Ethics
Committee of llia State University, Thbilisi,
Georgia. Informed consent was obtained
from all participants included in the study.
The cross-sectional Georgia Somnus Study
was carried out between April and May, 2013
and included 395 unpaid volunteers, aged
between 20 and 60 years old. Information on
study participants were collected through the
following questionnaires - Pittsburgh Sleep
Quality Index (PSQI), Insomnia Severity Index,
Stop-Bang questionnaire, Epworth Sleepiness
Scale, Back Depression Inventory-short form
(BDI-SF) and Health Related Quality of Life
(SF-12). Socio-demographic information and
anthropometric data (height, weight) were
collected. PSQI, BDI-SF, socio-demographic and
anthropometric data from the Georgia Somnus
Study were used for the present analyses.

Subjects and procedure

The sample of the study consisted of residents
of Thilisi (the capital) and Kutaisi (the second
largest city of Georgia). These cities were
selected based on their population size and
urbanization rates. In 2013, the population
of Georgia was about 4.5 million with an
[17]. Thilisi
accounts for more than 30% of Georgia’s total

urbanization rate above 50%
population and is the only city with advanced
urbanization stage. Moreover, 97% of the
population in Thilisi lives in urban areas. Tbilisi
is followed by the city of Kutaisi (the main city
of the next most urbanized region after Thilisi)
which has about 200,000 residents and falls
into intermediate urbanization stage category
[18]. As the number of subjects, given the total
urban population of the country (about 1.3
million, age range 20-60 years), the sample
size is proportionally comparable to other
population-based studies [9, 13, 19, 20].
Subjects recruited

were through

advertisements in schools, universities, public

squares and churches, as well as through word
of mouth recommendations. All subjects were
provided with detailed information on the
purpose, methods, and time requirements
of the study. Subjects who were unable
to complete the interview and fill out the
questionnaires due to language difficulties or
medical reasons (e.g., cognitive impairment
or severe health conditions) were excluded
from the study. Experienced research
assistants carried out individual interviews
at locations chosen by the participants. In
addition to these face-to-face interviews,
the participants completed validated self-
Difficulties  with

recruitment procedure were related to a

report questionnaires.
subject of investigation, since sleep problems
were not perceived seriously. To increase the
participation rate research assistants were
present in public squares on weekends, at
different parts of the city, and carried out the
interviews in subjects willing to volunteer for
the study.

The Somnus study considered to increase
the general awareness about the importance of
sleep for health but did not consider referring
subjects to any medical help. Therefore, all
subjects, including those who did not agree on
interviews, got information about the role of
sleep for health, quality of life and safety and
were suggested to discuss with health care
professionals their sleep problems, if any. Thus,
the possibility that subjects with concerns
about their sleep may have been more likely to
participate in order to get the professional help,
is ruled out.

Measures

Interview. The interview covered the major
sociodemographic information of participants
such as age (categorized into four groups with
a range of 10 years), gender, marital status
(categorized into 2 groups - married/cohabiting
and single/divorced/widowed), educational
level (high school, college, or university),
current employment status (employed or
unemployed), and economic status based on
household income (rated from 1 [very bad] to 6
[very good]). In addition, the subjects reported
their height and weight to calculate their body

mass index (BMI).
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Pittsburgh Sleep Quality Index (PSQI). Sleep
quality was assessed by using the PSQI,
one of the most widely used self-reported
questionnaires for clinical and research
purposes [21]. The PSQI examines sleep over a
1-month time interval and consists of 19 self-
rated items grouped into 7 component scores:
subjective sleep quality, sleep latency, sleep
duration, sleep efficiency, sleep disturbances,
use of sleeping medication, and daytime
dysfunction. These components, weighted
equally on a 0-3 scale, are summed to come up
with a Global Sleep Quality PSQI score ranging
from 0 (high quality of sleep) to 21 (low quality
of sleep). A global PSQI score of >5 is generally
considered to indicate poor sleep quality.

The PSQl was translated into Georgian
by a bi-lingual translator using a standard
translation protocol, followed by a back-
translation to ensure the equivalence. The
translated questionnaire was reviewed and
pretesting was done to check for accuracy,
consistency with the original version, and to
refine the instrument further. In this study, the
Cronbach’s-a of the PSQI 7 components score
was 0.77.

The Beck Depression Inventory-Short Form
(BDI-SF). The BDI-SF is a 13-item subset of the
original instrument used to assess depressive
symptoms based on a 4-point scale [22].
High
symptomatology. The test-retest

scores suggest a high depressive
reliability
of the original BDI questionnaire in Georgian
translation has been assessed in previous

investigations [14].

Statistical analysis

Descriptive analyses were used to present
demographic (age, gender, marital status,
educational level, employment and
economic status) and health (BDI-SF and BMI)
characteristics. These characteristics were
summarized by using counts and percentages
for categorical variables, and means and
standard deviations for continuous variables.
For comparisons, variables were checked for
assumptions on the use of parametric and non-
parametric tests and then analyzed accordingly.
Because the normality of assumptions was
not satisfied, all PSQI components and global

scores were analyzed with the Mann-Whitney
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test. A Kruskal-Wallis H test was used to find
differences in the PSQI measures according to
age group or gender. The sleep-wake behavior
(bedtime, sleep latency, rise time, total sleep
time) across age groups was investigated by
two-way ANOVA with age group and gender as
main factors. For significant ANOVAs, multiple
comparisons were carried out with the use
of Tukey post-hoc analysis. When necessary,
to decompose interaction effects, simple
effects analysis was done by using the syntax
procedure in the SPSS software. Bedtime, rise
time, and actual sleep time were expressed in
decimal hours, and sleep latency in minutes.

Good and poor sleepers (PSQI cut off score
>5) were compared on demographic and
health variables with Mann-Whitney test for
continuous variables and with chi-square tests
for categorical variables. For non-parametric
tests, the median and inter-quartile ranges are
reported.

Spearman correlation analysis was used to
assess the relationship between sleep quality
and demographic and health variables. To
identify factors associated with poor sleep,
variables that showed a significant bivariate
correlation with sleep quality were entered in
multiple logistic regression analysis. The odds
ratios and 95% confidence interval (Cl) are
reported.

The significance level was set at a = 0.05. All
statistical analyses were conducted using PASW
Statistics v. 21.0 (SPSS Inc,, Chicago, IL, USA).

Results
General characteristics

Table 1
health characteristics of the population. The

presents the demographic and
participants had a mean age of 37.65 years
(SD = 10.78, range: 20-60 years), and most of
them (28.9%) belonged to the youngest age
group. There were about twice more females
than males (67.6% versus 32.4%). The majority
of subjects had a University degree (80.8%),
were married or cohabiting (68.4%) and were
employed (68.9%). The economic status of
participants showed large variations ranging
from very bad (3.3%) to very good (9.1%), with
the highest proportion falling in the average
level (45.6%).

Sleep-wake patterns (derived from
the PSQI)

Figure 1 presents the sleep-wake patterns of
the studied population. The average bedtime
was 24.03 £ 1.05 h. The data showed that about
31.1% of subjects went to bed between 23:00
and 24:00 h; 29.6% at midnight, and 32.4%
after midnight. The 2-way ANOVA indicated a
significant main effect of age on bedtime (F,
= 14.532, p < 0.001). There was no statistically
significant main effect of gender on bedtime
(me = 2.950, p = 0.087), but the interaction
between the factors was significant (Flm =
7.438, p < 0.001). Therefore, we analyzed gender
effects within each age group and the effect
of age separately for men and women. Simple
main effects analysis showed that males had
later bedtimes compared with females in the
157 = 24.678,p < 0.001),
but there were no differences between genders

age group 20-29 years (F

in any other age group. Analyzing the effect of
age showed that bedtime did not differ between
age groups within females, also difference

inter youngest and oldest groups approached
significance (p = 0.061). Among males, all age
groups were significantly different from the age
group 20-29 years (all differences at p < 0.001).
The average sleep latency was 18.56 + 13.27
min. The 2-way ANOVA showed a significant
15y = 10737, p < 0.01),
but the main effect of age was not statistically
significant (Fm7 = 0958, p = 0412); the
interaction between age group and gender was
57 = 2789, p < 0.05). Simple
main effects analysis showed a gender effect

main effect of gender (F

also significant (F,

in the age group 50-60 years, with females
needing more time to fall asleep compared
Ly = 12430, p < 0.001). There
were no gender differences in sleep latency

with males (F

in any other age group. The effect of age was
significant only in females, such that sleep
latency in subjects aged 50-60 years differed
from all other age groups (all differences at
p < 0.05).

The average rise time was 7.99 + 1.03 h.
Generally, the rise time in the majority of

Table 1. Demographic and health characteristics of the study population.

n

%

Age groups
20-30 114 28.9
31-40 104 26.3
41-50 112 283
51-60 65 16.5
Gender
Female 267 67.6
Male 128 324
Marital status
married/cohabiting single/di- 270 68.4
vorced/widowed 125 31.6
Education
High school 32 8.1
College 44 11.1
University 319 80.8
Employment status
employed 272 68.9
unemployed 123 31.1
Economic level
Very bad 13 33
Bad 60 15.2
Average 180 45.6
Good 106 26.8
Very good 36 9.1
Mean SD
Age 376 10.78
BMI 25.31 5.15
BDI-SF 4.16 4.34

Data are presented as frequencies and percentages or as means and standard deviations. BDI-SF, Beck Depression

Inventory-Short Form; BMI, Body Mass Index.
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Figure 1. Sleep-wake parameters according to age groups and gender. A. Bedtime (hours); black lines corre-
spond to the significant effect of age in males. B. Sleep latency (minutes); black lines correspond to the significant
effect of age in females. C. Time of getting up (hours); black lines connect significantly different age groups. D.
Actual sleep time (hours); black lines connect significantly different age groups. Data are analyzed by two-way
ANOVA with factors “age group” and “gender”. Values are mean + SEM. *p < 0.05, **p < 0.01, ***p < 0.001. # - num-
ber signs mark significant gender differences. *p < 0.5, #p < 0.001.

subjects (about 66.8% of the total sample) was
between 7:00 and 8:00 h. The 2-way ANOVA
showed a significant main effect of age on this
3387 = = 22.045, p < 0.001). However,
there was no statistically significant main effect
sy = 0953, p= 0.330), nor was the
interaction between the factors significant
(Fiw = 2.023, p = 0.110). The Tukey post-hoc
analysis showed no difference in rise time
between the age groups 30-39, 40-49, and 50-
60 years; however, the rise times of all these age

variable (F.

of gender (F

groups were significantly different from that
of subjects 20-29 years old (all differences at
p < 0.001), suggesting a nonlinear relationship
between age and rise time. Therefore, we took a
closer look at this age group to find out if there
was a gender difference and found that males
had later rise time compared with females
(one-way ANOVA; sz =4.836,p < 0.05).

The average total sleep time was 6.86 + 0.96 h.
The distribution of actual sleep time showed
several peaks: 6 h of sleep was observed in 15.2%
of the studied population, 6.5 hin 11.1%, 7 h in
18.2%,7.5hin 14.4%,and 8 hin 11.6%.The 2-way
ANOVA indicated that age had a significant

main effect on total sleep time (F,, = 2.843,

3,387

p < 0.05). There was no statistically significant
main effect of gender on sleep time (F,,,, =
0.953, p = 0.330), nor the interaction between
the factors was significant (F s = 2023,
p = 0.110). The Tukey post-hoc analysis showed
a significant difference in total sleep time
between the age group 50-60 years, which had
the shortest sleep duration (6.56 + 0.1 h), and the
age groups 20-29 years (7.05 £ 0.09 h, p < 0.01)

and 30-39 years (6.96 + 0.1 h, p < 0.05).

PSQI Components

None of the seven component scores of the

PSQIl showed a significant gender difference.
PSQI1:

good” sleep quality was reported by 21.5%

Subjective sleep quality. “Very
of the population. The lowest percentage
of “very good” sleep quality was stated by
participants 50-60 years old (9.2% relative to
this age category). “Fairly good” was the most
frequently reported sleep quality — by 49.1% of
participants. “Fairly bad” and “very bad” sleep
quality were reported by 27.6% and 1.8% of
the total study population, respectively. The
difference in PSQI1 component scores was not
significant for age (p = 0.130).

Translational Neuroscience

PSQI2: Sleep latency longer than 30 min. Sleep
latency was assessed on a scale of 0-3 based
on the minutes required to fall asleep and
the frequency of difficulties of falling asleep
within 30 min per week. The percentage of
the population with sleep latency score of 2
and 3 was 10.4% and 9.6%, respectively. The
difference in the PSQI2 component scores was
not significant for or age (p = 0.315).

PSQI3: Sleep duration. The actual sleeping
time in 38.2% of the population was more than
7 h; 34.4% scored 1 (6-7 h) and 26.1% scored
2 (5-6 h) on PSQI3, whereas 1.3% reported an
actual sleep time of less than 5 h. A Kruskal-
Wallis H test showed a significant difference
in the PSQI3 component scores between age
groups (x%(3) = 15.589; p < 0.01).

PSQI4: Sleep efficiency. The sleep efficiency in
59% of the studied population was equal to or
more than 85%; 32.6% reported 75-84% sleep
efficiency, whereas 6.6% and 1.8% reported
sleep efficiencies of 65-74% and less than
65%, respectively. The difference in the PSQl4
component scores did not reach significance
for age (p=0.156).

PSQI5: Sleep disturbances. Among the studied
population, 7.1% had no sleep disturbances;
77.2% had a sleep disturbance score of 1, 15.7%
scored 2, and none of the subjects scored 3 on
PSQI5. There was a significant difference in
the PSQI5 scores between age groups (x*(3) =
12.871; p < 0.01). When the subscales of this
component score were analyzed separately,
difficulties  with
found to be the most frequent reason for

sleep maintenance was

sleep disturbances, reported by 26.8% of the
population as occurring three or more times
a week. Snoring (score 1 to 3) was reported
by 27.6% of subjects. There was a significant
difference in snoring frequency between age
groups (x3(3) = 22.999; p < 0.01). Among those,
aged between 20-29 years, 84.2% never snored.
This value decreased to 76.9% for ages 30-39
years, to 67.8% for 40-49 years, and to 52.3% for

50-60 years.
PSQI6: Use of sleep medication. Among
the studied population, 10.6% reported

taking sleep medication, with the following
frequencies of consumption: less than once a
week for 7.1%, once or twice a week for 2.8%,
and three or more times a week for only 0.8%.
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The age difference in the use of hypnotics
was not significant (x(3) = 1.699; p = 0.637),
although the highest proportion of sleep
medication intake was observed in the age
group 50-60 years (13.8%).

PSQI7: Daytime dysfunction. Among the
subjects, 30.9% did not have any trouble
with daytime functioning; 59.7% reported
difficulties in staying awake and problems in
keeping up enthusiasm to get things done
less than once a week. Similar difficulties were
experienced by 8.6% of subjects once or twice
a week, and by only 0.8% three or more times
a week. We found a significant difference in
the PSQI7 scores between age groups (x%(3) =
10.746; p < 0.05). Among subjects 20-29 years
old, 38.6% never had problems with daytime
functioning. This percentage decreased to
35.6% for ages 30-39 years, to 27.7% for 40-49
years, and to 15.4% for 50-60 years.

Mean PSQI component scores according to
age groups are presented in Table 2.

PSQI Global Score

The mean PSQI global score in the studied
population was 5.46 + 3.17. In poor sleepers
it was 8.49 + 2.15, and in good sleepers - 3.16
+ 1.38. Of the total population, 43% had poor
sleep quality. Specifically, 42.3% of female
and 44.5% of male subjects reported having
poor sleep (PSQI > 5). However, the gender
difference in the sleep quality mean scores
did not reach the significance level (p = 0.896).
Moreover, no significant gender effect was
found in any age category, although in all age
groups except 20-29 years, the mean PSQIl
score was higher in females than in males. In
addition, poor sleepers were proportionally
more frequent in females than in males across
the age groups 30-39 years (42.3% versus
33.3%) and 50-60 years (56.4% versus 50%).

A Kruskal-Wallis H test showed a significant
difference in the PSQI global scores between
age groups (x%(3) = 11.649; p < 0.01). Post-hoc
Kruskal-Wallis test showed that the age groups
20-29 and 30-39 years had better sleep quality
compared with the age group 50-60 years
(p < 0.05). Figure 2 presents the differences in
the mean PSQI global score according to age
groups and gender.

Sociodemographic and health
predictors of sleep quality

To determine the general characteristics of the
population according to sleep quality, groups
of good and poor sleepers were compared on
demographic and health variables (Table 3).
Statistical analyses revealed that the groups
were significantly different on employment
status, economic level, and depression score.
The results of correlation analysis between
these variables and sleep quality revealed
that depression score (rs = 0.399, p < 0.001)
and economic level (rs = -0.38, p < 0.001) had

--&-Female

PSQl Global Score

the most significant bivariate correlation,
suggesting that a higher level of depression and
lower economic status were associated with
more disturbed sleep. Employment status had a
weaker correlation with sleep quality (rs=0.11,
p < 0.05). Finally, logistic regression analysis for
predicting poor versus good sleep quality was
performed with employment status, economic
level, depression score, and age as predictors.
Age was included in the analysis to control for
the severity of poor sleep because age was
correlated with the PSQI global score (r= 0.15,
p < 0.01). The overall model was statistically
significant (x%(7) = 125.829, p < 0.001),
explained 36.6% (Nagelkerke R?) of the variance
in sleep quality, and correctly classified 74.7%
of cases. As shown in Table 4, economic status
and depression score were both significant
predictors of sleep quality. Compared with
subjects with very good economic levels, those
with very bad economic status had 11.22 times
higher odds of having poor sleep quality; the
odds were 11.87 times higher for those with

—eo— Male

20-29

30-39

40-49
Age

50-60

Figure 2. The trajectories of the mean PSQI global score by age categories and gender.

Table 2. PSQI component scores (mean and standard deviation) by age groups.

Age PSQI1 PSQI 2 PSQI 3 PSQl 4 PSQI 5 PSQl 6 PSQl7
20-29 1.04+0.74 0.99+0.91 0.74 £0.82° 0.45+£0.74 0.96 £ 0.48° 0.16 £0.49 0.71 £ 0.65¢
30-39 1.03+0.74 0.83+0.86 0.81+0.84° 0.47 £ 0.64 1.1+0.46 0.1+0.36 0.72£0.6°
40-49 1.12+0.79 0.86 +0.96 1.0 +£0.78%° 0.53 £0.64 1.12+0.44 0.19+£0.59 0.84 +0.64
50-60 1.28 +0.65 1.03+1.02 1.18+0.83 0.66+0.8 1.22 +£0.48¢ 0.15+0.4 0.97 +0.53¢%

Means sharing the same superscript are significantly different from each other.a, c-p <0.01; b, d, e - p < 0.05




bad economic status, and 2.7 times higher for
those with average economic levels. Subjects
with higher depression scores were 1.27 times
more likely to have poor sleep. Employment
status and age were not found to be significant
predictors in this analysis.

Discussion
Different types of sleep problems are well

recognized to have significant adverse impacts
on quality of life and physical and/or mental

health [1-3, 23]. Given the strong association
between sleep and health, the prevalence
of various sleep disturbances in different
population warrants attention. To the best of
our knowledge the present study is the first
endeavor to provide comprehensive data
on sleep habits and the prevalence of sleep
problems in the Georgian population. The
results described indicate that sleep problems
are highly prevalent, at least in the urban
population of Georgia. The prevalence rate
of poor sleep quality, estimated by the PSQIl

Table 3. Comparison of the demographic and health variables in the good and poor sleepers.
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global score, was 43% which is higher than
in other population-based studies, including
those assessing sleep in urban populations. In
urban German population the prevalence of
poor sleepers was 37.2% [24]. In residents of an
urban community of Shanghai, the prevalence
rate was 41.5%, although in the population
aged 60 years and more [25]. Thirty-seven
percent of an urban population in Tehran (Iran)
were estimated as poor sleepers [26]. We can
hypothesize, that the relatively higher rate of
poor sleepers in the current study may reflect

Good sleepers Poor sleepers Statistics
n=225 n=170
Age (Median, IQR) 37.0(18.0) 39.5(20.0) z=-1.718,p=0.086'
Gender n (%)
Female 154 (57.7) 113 (42.3) ¥(1)=0.172,p=0.678"
Male 71 (55.5) 57 (44.5)
Marital status n (%)
married/cohabiting 150 (55.6) 120 (44.4) ¥%(1) = 0.688, p = 0.407"
single/divorced/widowed 75 (60) 50 (40)
Education n (%)
High school 15 (46.9) 17 (53.1) ¥2(2) =2.704, p = 0.259"
College 22 (50) 22 (50)
University 188 (58.9) 131 (41.1)
Employment status n (%)
employed 165 (60.7) 107 (39.3) ¥%(1) =4.877,p=0.027"
unemployed 60 (48.8) 63(51.2)
Economic status n (%)
Very bad 2(15.4) 11 (84.6) ¥°(4) = 61.823, p=0.000"
Bad 13(21.7) 47 (78.3)
Average 102 (56.7) 78 (43.3)
Good 78 (73.6) 28 (26.4)
Very good 30(83.3) 6(16.7)
BMI (Median, IQR) 24.24 (7.01) 24.89 (6.58) z=-1.578,p=0.115
BDI-SF (Median, IQR) 2.0 (4.0 5.0(8.0) z=-7.914, p = 0.000'

Notes: ‘ - Statistics based on the Mann-Whitney test; " - Statistics based on the chi-square test. BDI-SF, Beck Depression Inventory-Short Form; BMI, Body Mass Index; IQR,

Interquartile Range.

Table 4. Logistic regression results for sleep quality

OR 95% Cl p value

Employment status

employed 1.00 Reference category

unemployed 0.82 0.49-1.38 0.455
Economic status

Very good 1.00 Reference category

Good 1.20 0.43-3.33 0.729

Average 2.70 1.04-7.02 0.042

Bad 11.87 3.88-36.32 0.000

Very bad 11.22 1.81-69.67 0.009
BDI-SF 127 1.18-1.37 0.000
Age 1.00 0.98-1.03 0.807

Data are presented as odds ratio (OR) and 95% confidence interval (Cl). BDI-SF, Beck Depression Inventory-Short Form.
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important socio-economic, demographic and/
or political changes that have been undergoing
in Georgia in the past few decades. The strong
element supporting this hypothesis is the
observation that the most significant predictor
of sleep quality in the studied population was
one of the social determinants: the participants’
economic status. This result also corroborates
with a large number of studies showing that
sleep problems are strongly influenced by
socio-demographic factors [12, 27]. However,
the economic status itself is probably not the
unique determinant factor of sleep quality.
Data from 8 Asian and African countries found a
remarkable variation in the prevalence of sleep
problems across the different countries that
could not be entirely explained by poverty [28].
Given the much lower education level in those
countries, compared to Georgia (lower-middle
income country) our study provides supportive
evidence that sleep quality might be patterned
by various aspects of socioeconomic status
and these aspects may differ across countries.
These data further emphasize the importance
of assessment of different social determinants
in the sleep epidemiologic studies.

In this context, the high level of education of
the studied population deserves commenting.
A UNESCO report indicate that 30.17% of
Georgian population aged 25 years or older
completed at least bachelor’s or equivalent
level of education [29]. However, Thilisi, with
twice as many universities and colleges than
as all other remaining regions, has the best-
qualified and well-educated population.
Kutaisi, has the second highest number of
educational facilities [18]. Moreover, it has been
found that urban students are substantially
overrepresented within the higher education
students - they composited about 81% of
admitted cohorts between 2005 and 2009
[30]. Consequently, “over education” of the
studied sample characterizes urban Georgian
population, and most likely do not reflect the
education pattern of rural Georgians. Whether
this different pattern would affect the rate of
poor sleepers needs to be explored in future
nationwide surveys.

The results of our study indicate, that
mood is another factor influencing the sleep
duration and quality: the depression score was

second, less strong, predictor of poor sleep.
The correlation between sleep and depression
and economic level is well known [27, 31, 32].
It has even been suggested that sleep may
be a mediating mechanism through which
socioeconomic status is associated with poor
health [32, 33]. Therefore, addressing the social
inequalities in sleep may be an important step
toward targeting social inequalities in mental
health.

When analyzing the type of sleep complaint,
the most frequent reason of sleep disturbances
in our study was the sleep maintenance
problem. It is well known that sleep continuity
problems may be caused by different sleep
(e.g.,
breathing disorders, etc.), and the prevalence

disorders insomnia, sleep related

rate of such disorders in the Georgian
population should be explored separately.
Regarding the gender effect, although
the PSQl
the fact that the sleep quality and sleep

score was higher in females,
disturbances measured by the PSQI did not
show a significant gender effect, as frequently
reported in the literature, is most likely related
to the unequal gender distribution in our study
population, thus emphasizing the need for
further investigations in larger population-
based samples. However, we found the PSQI
global score was associated with age that
corroborates with other studies about the
effect of age on sleep quality [13, 19, 24, 26].
The effect of loneliness on subjective and
objective sleep quality has been reported
[34, 35].
correlation between marital status and sleep

across age groups However, no
quality was found in the present study. The
possible reason for these differences might be
the fact that the majority of single persons in
our study sample belonged to the youngest
age group. In addition, some cultural context of
tight family support in Georgia may also play a
role.

10.6% of
subjects were found to take sleep medication.

In the present investigation,

Further, 7% did so less than once a week. Thus,
in general, the percentage of sleep medication
intake in the Georgian population is relatively
lower than in other countries [10-13]. We
assume that this low rate of sleep medication
intake does not actually reflect a low rate of

sleep problems but is more likely related to
the low level of sleep medicine practice in the
country. That is, people in Georgia often do
not report having sleep problems to medical
practitioners; moreover, most of the general
population are not aware that sleep problems
are significant health concerns. One possible
explanation for the low rate of medication
consumption could also be the use of some
of the traditional/herbal
considering them as medications.

remedies without

The sleep habits of the studied population
were consistent with the data reported for other
countries [9, 11, 13, 28, 36]. As expected, sleep
latency was longest in the oldest group. The
gender effect on sleep latency was significant,
with females reporting a longer duration. In a
large epidemiological study of chronotypes, it
has been reported that a person’s chronotype
is age- and sex-dependent [37]. Maximum
“lateness” is reached at around the age of 20
years; thereafter, the chronotype progressively
advances with increasing age. In addition, the
changes differ by gender with males being
later chronotypes than females between the
ages of 20 and 52 years. Aging was strongly
associated with a shift towards morningness
in a recent study of sleep in subjects without
sleep disorders [38]. Our data are consistent
with these findings. We found that subjects
20-29 years old reported significantly later
bedtimes and later times of getting up
compared with the other age groups, whereas
the earliest bedtimes and rise times were found
among ages 50-60 years. The gender effect on
bedtime and rise time was also significant for
the youngest population.

Decreased sleep duration is a widespread
concern in modern societies. In the present
study, the mean sleep duration was 6.86 hours
(£ 0.96 h), and sleep duration was found to
decrease with age that are comparable with
the results of other studies [9, 10, 12, 13, 36, 39].
The high percentage of people with short sleep
duration (< 6 h) observed in this study may
reflect variations in modern lifestyles as well as
the pressure to follow, perform, and succeed in
achanging political and economic environment
associated with the independence of the
country. In fact, in addition to the age effect,
sleep duration was found to be weakly but




significantly associated with depression and
economic status.

Limitations and strengths of the
study

Our study has several limitations that should
be considered. The main limitations are the
small sample size and the representativeness
of the sample. We acknowledge the fact that
the non-probability sampling technique makes
it difficult to define the extent to which our
sample actually represents the entire urban
Georgian population. However, sampling
through several waves, with the self-selection
sampling strategy at many different locations
of two largest cities, which have the highest
shares in urban population of the country [18],
reduces the probability that the results from
this sample differ significantly from the results
from the entire urban population.

Second, we present only data on sleep
quality and additional measures about the
prevalence of specific sleep disorders are
not discussed. In addition, some important
predisposing factors of poor sleep were
not assessed. However, without any
published evidence of the prevalence of
sleep disturbances in the country, our main
objective for this paper was to focus on the
presence of sleep problems overall, at first.

We intended to show results that are more

References

relevant to public health than for clinical
practice. Hence we report PSQI data that is
sufficiently precise tool to assess multiple
dimensions of sleep. Follow-up publications
from the Georgia Somnus study will address
the other measures of sleep disturbances.

Furthermore, the study is limited by the
unequal gender distribution of the sample that
could potentially impact our results. Further
research with larger, gender balanced samples
are needed. In addition, we did not find any
correlation with sleep quality and education
status. Further studies are needed to clarify
whether this pattern of relationship reflects
the “over education” or some cultural/ethnic
context of the studied sample.

Despite these limitations, the present study
is the first research on sleep habits and sleep
quality in Georgia. The strength of the study
is that data were collected through face-to-
face interviews. Our findings indicate that a
problem of sleep disturbances in the Georgian
population exists and needs to be examined in
more depth. However, additional studies, with
random sampling, bigger sample size and rural
population included are necessary to come
up with a reliable assessment of the burden
of sleep problems and the nature of socio-
economic determinates of sleep disturbances
in the Georgian population, to draw the
attention of health care professionals to the
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clinical significance of the problem; to identify,
diagnose, and treat individuals with sleep
disorders, to prevent and/or improve their
health outcomes and thus strengthen sleep-
related health care in the country.

More broadly, this study calls for serious
attention of public health authorities to the
magnitude of sleep-related health problems
in those countries where the field of sleep
medicine is not well developed. Because of the
critical role of sleep for health, the examination
of sleep in different socio-economic, cultural
and ethnic populations not only serves as a
reference point in responding to the challenges
of sleep medicine development in many areas
of the world, but may also contribute to the
better understanding of the role of sleep in
public health disparities and therefore, would
facilitate elimination of health inequities.
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