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Abstract

Objective: Sleep disorders are associated with many health problems including anxiety, depression and coronary artery
disease (CAD). This study investigated the prevalence, predictors and health impacts of insomnia and hypersomnia in
southeastern Iran as well as the five-year incidence rate (IR) of these sleep disorders.

Method: The present study was a cross-sectional, single-stage, cluster sampling study examining nine CAD risk factors
(KERCADR study phase two), including sleep disorders, carried out in Kerman on 9997 participants, 15 to 80 years old.
Medical examination along with demographic, sleep status, Physical activity level (GPAQ), anxiety and depression status
(Beck Inventories) were assessed and fasting blood sample was taken for blood glucose and lipids analysis. STATA v15
software was used for data analysis using survey data analysis package and a univariable survey logistic regression
model.

Results: From 9997 participants, 59.4% were female. 45.3% of the participants were suffering from insomnia and
hypersomnia, which was 15% more than the phase 1 prevalence (P < 0.001). Participants with insomnia had higher
chance of being anxious, but participants with hypersomnia had higher chance of being depressed, be a cigarette
smoker, opium user, and sedentary (P < 0.001). In regards to marital status, prevalence of hypersomnia was as follows
in ascending order of prevalence: singles > married > widowed > divorced. While the IR of insomnia was higher in
females, males had higher IR of hypersomnia. In addition, the IR of both sleep disorders was higher in participants with
Low Physical Activity (LPA).

Conclusion: The results showed high current prevalence and increasing trends of sleep disorders in the past five years.
If left unaddressed, burden of CVDs in the community will demonstrate a significant increase in the future as a result of
sleep disorders and other associated risk factors.
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Happiness, energy, and physical health require sleep

as one of the most vital human necessities needed by the
brain to function properly (1, 2). Sleep disorders are now
among the main public health concerns due to lifestyle
changes and industrialization. In terms of pathology,
sleep disorders are associated with depression, anxiety,
and other psychological disorders and somatic diseases.
Healthy sleep is characterized by adequate duration,
good quality, appropriate timing, and absence of sleep
disorders (2, 3), with the greatest focus on sleep duration
as the main factor. A recent survey demonstrated that
83.6 million adults in the USA reported sleeping less
than 7 hours a day (4). In addition, the Institute of
Medicine has estimated that 50-70 million American
citizens have a chronic sleep disorders (5), which may
increase the risk of coronary artery disease (CAD),
worsened diabetes and hypertension, stroke, depression,
anxiety, and obesity (6-9). It was observed that
participants with less than 5 hrs sleep per night had a
higher risk of hypertension in the middle-aged groups
but not in the old-aged groups (9). Tani et al. (10)
concluded in their review study that short duration of
sleep (< 6 h/day) was associated with a 38% increase in
the incidence of obesity, and Jike et al. (11) reported that
long sleep duration (> 9 h/day) was associated with an
8% increase in incidence of obesity. Sleep disturbances
are observed in about 90% of individuals with a major
depressive episode. Furthermore, evidence suggested
that there was a significant correlation between insomnia
and depression progression as well as depression
reoccurrence rate (12). Opium use and Low Physical
Activity (LPA) are the other issues which seem to be
correlated with sleep duration but this correlation has not
been studied yet.

The relationship between sleep disorders and health
problems could be mediated by several factors referred
to as sleep disorder predicators. A study by Magee et al.
(13) showed that there is significant correlation between
sleep disorders and work hours, education level, marital
status, smoking cigarettes, alcohol consumption, obesity,
depression, and anxiety. In addition, Finland and
Kornholm (14) reported that gender, marital status, and
occupation are the main predicting factors of insomnia.
By and large, many studies have shown that insufficient
sleep and behavioral problems are interconnected and
have mutually facilitating effects (2), highlighting the
importance of insomnia and hypersomnia studies.
However, such studies are limited in Iran especially in
the form of large scale, community based models. Two
studies have reported the prevalence of insomnia being
59% (15) and 57% (16) in Kashan and Kurdistan (two
provinces in Iran), respectively. In our previous study
(phase 1 of Kerman Coronary Artery Disease Risk
Factor Study KERCADRS), from 2008-2011 (9) in
southeastern Iran, we reported that about one-third of
5900 participants were suffering from insomnia or
hypersomnia. We also showed a significant correlation
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between anxiety, depression, LPA and hypertension with
sleep disorders. In the present study on a larger
population of 10,000 (2014-2018), we sought to describe
the prevalence, predictors and health impacts of
insomnia and hypersomnia in the described population
as well as to figure out trend of changes in the
prevalence of these sleep disorders during last five years,
and any relations with CAD risk factors. Correlation of
sleep duration with opium use and LPA was also
investigated. Moreover, the study assessed the five-year
incidence rate of sleep disorders, overall and in
subpopulation groups associated with the above
mentioned CAD risk factors. This will provide a better
insight into the predictors and underlying effectors of
these two important risk factors of CVDs, helping local
health authorities to implement intervention programs to
correct these unsafe disorders and decrease the burden of
CVD in the population under study.

Materials and Methods

The present paper is a sub-analysis of data collected on
sleep status in the second phase of the KERCADRS
study, focused on the risk factors of CADs.

Ethical considerations

The Ethics Committee of Kerman University of Medical
Sciences (KMU) approved the study protocols (Ethics
code: IR.KMU.REC.1392.405) and a written informed
consent was obtained from the participants.

Study design, community, and sampling method

This study was carried out between 2014 and 2018 on
the urban population of southeastern Iran, including
9997 individuals aged between 15 and 80, 2813 of
whom also had participated in the first phase of the study
(2009-2011). Households who had been living in
Kerman for at least one year before the interview were
considered the sampling unit. We randomly selected 420
codes using the post office city zip code list. We then
approached the household associated with the zip code
and the neighbors on the right side of their alley,
recruiting around 10 thousand individuals in six age and
sex strata. The eligible individuals were asked to provide
informed consent and were invited to the clinic at the
study site where they provided information on their
demographic features and CAD risk behaviors through
several face-to-face interviews. They were also asked to
report the factors influencing sleep, such as physical
activity, opium use, smoking, mental status (anxiety and
depression) and also provide a 12—14 hour fasting blood
sample for measurement of serum lipid and glucose
levels. A physician measured their blood pressure (using
a RISHTER mercury manometer, Germany), weight,
and height (17). Cholesterol and triglyceride values
higher than 200 mg/dl were considered above normal.
DSM-IV criteria were used to define Opium use.
Participants were asked if they had ever used opium.
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Inclusion and exclusion criteria

The inclusion criteria were to be Iranian, aged 15-80
years, living at least one year in Kerman, and agreeing to
participate in the study. More details about the research
methodology have been published elsewhere (18).

Survey tools

The Beck Anxiety Inventory (BAI) and Beck Depression
Inventory (BDI) both with a score range of 0-63 were
completed by face-to-face interviews. Disease state was
defined as depression score and anxiety score higher
than 30 and 26, respectively. In Iran, validity and
reliability are measured to be 83% and 80% for BAI and
85% and 80% for BDI (19, 20).

The WHO global physical activity questionnaire
(GPAQ) was used to record physical activities at home
and work place (21). The use of energy in an adult
individual while they are sitting at rest (i.e. metabolic
equivalent of task (MET)) was used as a basis for
scoring the intensity of physical activity. Low, moderate,
and intense physical activity were defined as less than
four METSs, between four and eight METSs, and more
than 8 METs energy use, respectively (22). The results
of assessing reliability and validity of the GPAQ in short
term and long-term test—retest reliability was found to be
good to very good (23). This questionnaire was used to
assess the Physical activity profile of the Iranian
population in the STEPS survey, 2016 and in another
study (24, 25).

Sleep disorder assessment

A sleep screening checklist was completed. The criteria
for insomnia is defined as six hours or less sleep time,
difficulty initiating or maintaining sleep, or non-
restorative sleep. Nine hours or more sleep time,
deteriorated wakefulness quality, or sleep inertia are
called Hypersomnia (26).

Incidence rate calculation

Incidence rate was calculated based on using the data
from 2813 individuals that participated in both phases of
the study. To calculate the incidence rate, we used
individual records in both phases. Firstly, we determined
cases who were in the normal sleep group in the first
phase and moved to either insomnia or hypersomnia in
five years. Then, the corresponding person-year follow-
up time for these was calculated. The resultant person-
year follow-up time was divided by total person-year
follow-up time of 2813 individuals. Finally, the result
was multiplied by 1000 to give a measure of person per
1000 person-years incidence rate of
insomnia/hypersomnia between the two phases of the
study.

Statistical analysis

Taking the households as primary sampling units, all
analyses were performed using STATA v15 under
survey data analysis. The real sex-age distribution of the
target population was used to standardize the total
estimates, and a decision was made considering the non-
proportionate to size sampling method (national census
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of Kerman population size for 2016). Weighted
prevalence was reported for insomnia and hypersomnia,
and the results of phase two and phase one were
compared using the z test.

The relationship between CAD risk factors and the
different levels of sleep disorders were evaluated by a
univariable survey logistic regression model. We
adjusted the estimates controlling for sex, age,
occupation, education, and marital status to control for
any potential confounding factors. P < 0.05 was
considered as statistically significant.

Results

Prevalence of Insomnia and Hypersomnia

Of those who were eligible to participate in this study,
more than 95% agreed and attended the study site. The
analysis included data from 9997 individuals (5939
(59.4%) females and 4058 (40.6%) males with mean
(SD) age of 46.2 (15.7) years. Data analysis showed that
45.3% of participants were suffering from insomnia or
hypersomnia, which was higher by 15% compared to
phase one (30.5%). Similar to phase one, prevalence of
insomnia was higher in females than males (Figure 1). In
phase one and two, 11.5% and 22.9% of participants
were suffering from insomnia, respectively. These ratios
were closer regarding hypersomnia (22.4% in phase two
versus 19% in phase one, P < 0.05), highlighting
increasing trend in both sleep disorders between the two
phases.

The average sleep hours were 7.5 + 1.6 per day from
which 6.7 = 1.5 hours (89% of participants) were night
sleepers. In addition, Snoring disorder was seen in 2.7%
of participants.

According to Figure 2, insomnia increased until the age
of 65 and then decreased. In contrast, hypersomnia
showed an opposing trend where it decreased until the
age of 65 and then increased. Widows showed higher
prevalence of insomnia and singles showed higher
prevalence of hypersomnia compared to others (P <
0.001). In addition, insomnia showed significantly
higher prevalence in illiterate individuals but literates
had higher rates of hypersomnia (P < 0.001). What’s
more, insomnia and hypersomnia were more widespread
among unemployed and college students, respectively (P
< 0.001) (Table 1).

Comparing insomnia or hypersomnia groups with
normal sleepers, it was observed that anxiety was more
prevalent in participants with insomnia than normal
sleepers (Table 2). Furthermore, prevalence of smoking,
opium use, depression and LPA was more in the
participants with hypersomnia than others.

Considering sleep duration as an independent variable,
crude and adjusted Odds Ratios for having CAD risk
factors were presented in Table 3. After adjusting for
sex, age, marital status, education level, and occupation,
no significant adjusted odds ratios were observed for
being hypertensive, obese, and hypercholesterolemic in
participants with hypersomnia or insomnia compared
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with normal sleepers. The chance of being a cigarette
smoker was higher in participants with hypersomnia
than others (P = 0.043). The chance of being anxious
increased with insomnia (78.3% higher chance) (AOR =
1.783, P < 0.001), and the chance of being depressed
increased with hypersomnia (AOR = 3.107, P < 0.001).
Added to that is higher chance for hypertriglyceridemia
in the participants who slept more than nine hours per
day (P = 0.048). In addition, the chance of being an
opium user was higher in participants with hypersomnia
by 42% (AOR = 1.42, P < 0.001). Hypersomnia was also
associated with LPA level as the chance of being
sedentary was 1.12 folds in participants with
hypersomnia (P = 0.029) (Table 3).

Incidence rate of insomnia and hypersomnia

During the five-year period between phase one and two
of the study, 25 and 21 persons out of 1000 person-years
have become insomniac and hypersomniac, respectively.
While the incidence rate of insomnia was higher in
females, males had higher incidence rate of
hypersomnia. The lowest incidence rate of insomnia and
hypersomnia was in participants with anxiety and
depression. Furthermore, the incidence rate of both sleep
disorders was higher in participants with LPA, while
incidence rate of insomnia was lower in obese
participants (Table 4). The incidence rate of sleep
disorders was not affected significantly by hypertension,
smoking and opium use.
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Figure 1. Comparison of Prevalence of Different Levels of Sleep Time in Two Phases of Kerman
Coronary Artery Disease Risk Factor Study (KERCADRS) Based on Sex Compared with Phase One.
Phase One Data Were Used Here for Comparison and Are Extracted from Our Previous Study (9). *P <
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Figure 2. Comparison of Prevalence of Different Levels of Sleep Time in Two Phases of Kerman
Coronary Artery Disease Risk Factor Study based on Age Groups. Phase One Data Were Used Here for
Comparison and Are Extracted from Previous Study (9).
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Table 1. Standardized Prevalence, % (95% CI) of Insomnia and Hypersomnia in the Participants by Sex

and Age, Marital Status, Education, and Occupation

Sleep Time
Subgroups . .
Insomnia Hypersomnia
Sex
Male 21.6 (20.3-22.9) 23.4 (22.1-24.7)
Female 23.8 (22.7-24.9) 21.7 (20.6-22.8)
P-value 0.009 0.045

Age Group (year)
15-24
25-34
35-44
45-54
55-64
+65
P-value
Marital Statues
Never Married
Married
Divorced
Widowed
P-value
Education Level
llliterate
Primary
Secondary
University
P-value
Occupation
Unemployed
Student/Soldier
Self-employed
Office clerk
P-value

10.2 (8.2-12.2)
16.8 (15.8-17.8)
20.0 (18.3-21.7)
24.5 (22.6-26.4)
31.6 (29.6-33.6)
28.4 (26.0-31.0)
<0.001

13.4 (11.5-15.3)
23.6 (22.7-24.5)
25.3 (16.7-33.9)
34.2 (30.2-38.2)
<0.001

34.8 (31.7-37.9)
27.8 (25.8-29.8)
20.2 (19.1-21.3)
19.5 (17.7-21.3)
<0.001

24.9 (23.8-26.0)
10.1 (7.7-12.5)
21.3 (19.6-23.0)
22.0 (19.3-24.7)
<0.001

33.6 (30.5-36.7)
27.7 (25.6-29.8)
21.1 (21.3-24.9)
17.7 (16.0-19.4)
17.1 (15.5-18.7)
22.1 (19.8-24.4)
<0.001

30.7 (28.2-33.2)
21.5 (20.6-22.4)
15.2 (8.1-22.3)
18.1 (14.8-21.4)
<0.001

21.5 (18.9-21.1)
21.5 (76.7-80.3)
23.0 (21.8-24.2)
22.1 (20.3-23.9)
0.486

22.2 (21.2-23.2)
33.5 (29.8-37.2)
21.8 (20.1-23.5)
17.3 (14.8-19.8)
<0.001

Table 2. Standardized Prevalence % (95% CI) of Coronary Artery Diseases Risk Factors among People
with Different Sleep Durations

) Normal Insomnia Hypersomnia
Risk factor
% (95% CI) % (95% ClI) P-value? % (95% CI) P-value ®
Hypertension 17.0 (16.0-18.0) 20.7 (18.9-22.5) 0.064 16.4 (14.9-17.9) 0.784
Obesity 22.5 (21.4-23.6) 20.9 (19.2-22.6) 0.472 24.4 (22.6-26.2) 0.406
Smoking 8.6 (7.9-9.3) 9.1 (7.9-10.3) 0.764 9.8 (8.6-11.0) 0.033
Anxiety 14.6 (13.7-15.5) 23.4 (21.7-25.1) <0.001 14.2 (12.8-15.6) 0.860
Depression 1.1 (0.7-1.5) 0.9 (0.6-1.2) 0.824 2.7 (1.0-3.4) 0.014
Triglyceride > 200 mg/dL 14.3 (13.4-15.2) 14.9 (13.4-16.4) 0.770 15.2 (13.7-16.7) 0.085
Cholesterol > 200 mg/dL 31.8 (30.6-33.0) 34.5 (32.5-36.5) 0.313 29.8 (27.9-31.7) 0.444
Opium use 7.6 (6.5-9.7) 8.0 (7.3-8.7) 0.810 10.7 (9.4-12.0) 0.026
Low Physical Activity 46.6 (45.3-47.9) 49.1 (47.0-51.2) 0.438 52.5 (50.5-54.5) 0.027
2 and . comparison with Normal
Iranian J Psychiatry 17: 3, July 2022 ijps.tums.ac.ir 251
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Table 3. Crude and Adjusted Odds Ratios for Coronary Artery Diseases Risk Factors Associated with
Sleep Durations

OR (95% Cl) OR (95% CI)

Risk factor Sleep Time Crude P-value Adjusted P-value
Hypertension Normal 1 1
< 6 hours 1.357 (1.201-1.533) <0.001 1.054 (0.925-1.201) 0.429

> 9 hours 0.958 (0.839-1.094) 0.531 1.042 (0.903-1.203) 0.572

Obesity Normal 1 1
< 6 hours 0.907 (0.804-1.023) 0.113 1.014 (0.904-1.137) 0.819
> 9 hours 1.110 (0.990-1.245) 0.074 1.051(0.933-1.184) 0.415
Smoking Normal 1 1
< 6 hours 1.065 (0.898-1.264) 0.469 1.113 (0.92201.343) 0.266
> 9 hours 1.157 (0.978-1.370) 0.089 1.212 (1.006-1.460) 0.043
Anxiety Normal 1 1
< 6 hours 1.790 (1.583-2.024) < 0.001 1.783 (1.569-2.026) <0.001

> 9 hours 0.971 (0.843-1.118) 0.681 0.947 (0.819-1.095) 0.462

Depression Normal 1 1
< 6 hours 1.224 (0.748-2.003) 0.421 1.196 (0.727-1.967) 0.481
> 9 hours 3.089 (2.109-4.532) < 0.001 3.107 (2.103-4.591) <0.001

Triglyceride > 200 mg/dL Normal 1 1
< 6 hours 1.057 (0.920-1.213) 0.435 0.992 (0.862-1.142) 0.910
> 9 hours 1.076 (0.937-1.236) 0.300 1.154 (1.001-1.329) 0.048

Cholesterol > 200 mg/dL Normal 1 1
< 6 hours 1.132 (1.021-1.256) 0.019 1.030 (0.921-1.152) 0.600
> 9 hours 0.910 (0.817-1.013) 0.084 0.997 (0.895-1.110) 0.953

Opium use Normal 1 1
< 6 hours 1.140 (0.981-1.324) 0.087 0.807 (0.665-0.979) 0.029
> 9 hours 1.260 (1.090-1.456) 0.002 1.416 (1.183-1.695) <0.001
Low Physical Activity Normal 1 1
< 6 hours 1.103 (0.999-1.217) 0.052 1.084 (0.981-1.197) 0.112

> 9 hours 1.123 (1.019-1.239) 0.020 1.118 (1.011-1.235) 0.029

Table 4. Five-Year Incidence Rate of Insomnia and Hypersomnia, Overall and for Subgroups (Person
per 1,000 Person-Years), among Adult Population in Kerman, Iran (KERCADR First Phase, 2009-2012
and Second Phase, 2014-2018, n = 2813 Match Cases)

Insomnia Hypersomnia
Subgroups new cases P;é;?;' Incidence Rate P-value cr{:\i\gs P;é;?sn' Incidence Rate P-value
Overall 425 171175 24.8 (22.5-27.3) 299 14477.5 20.7 (18.4-23.1)
Sex
Male 173 7925.0 21.8 (18.7-25.3) 0.021 166 6637.5 25.0 (21.3-29.1) 0.001
Female 252 91925 27.4 (24.1-31.0) 133 7840.0 17.0 (14.2-20.1)
Age Group (year)
15-24 9 2582.5 3.5 (1.6-6.6) <0.001 11 1502.5 7.3 (3.6-13.1) <0.001
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25-34 52 23825 17.5(13.1-23.0) 40 21225 18.8 (13.5-25.7)

35-44 82 3190.0 25.7 (20.4-31.9) 45 28225 15.9 (11.6-21.3)

45-54 83 34275 24.2 (19.3-30.0) 58 3425.0 16.9 (12.9-21.9)

55-64 116 2537.5 45.7 (37.8-54.8) 66 2592.5 25.5(19.7-32.4)

+65 83 2997.5 27.7 (22.1-34.3) 79 2012.5 39.3(31.1-48.9)
Smoking

No 377 14960.0 25.2 (22.7-27.9) 0.421 259 12637.5 20.8 (18.4-23.5) 0.804

Yes 48 21575  22.2(16.4-29.5) 40 2042.5 19.6 (14.0-26.7) '
Opium Use

No 382 15807.5 24.1(21.7-26.6) 0.998 266 13347.5 20.1 (17.8-22.7) 0.162

Yes 43 1310.0 32.8 (23.8-44.2) ' 33 1272.5 25.9 (17.8-36.4) '
Low phys. activity

No 205 9417.5 21.8 (18.9-25.0) 0.005 146 8070.0 18.1 (15.3-21.3) 0017

Yes 220 7700.0 28.6 (24.9-32.6) ' 153 6407.5 23.9 (20.2-28.0) '
Obesity

No 318 101125 31.4(28.1-35.1) _ 0.001 239 11965.0  20.0 (17.5-22.7) 0.220

Yes 107 7005.0 15.3(12.5-18.5) ' 60 2512.5 23.9 (18.2-30.7) '
Depression

No 413 16340.0 25.3(22.9-27.8) 0176 297 13622.5 21.8 (19.4-24.4) <0.001

Yes 26 777.5 33.4(21.8-49.0) 2 855.0 2.3(0.3-8.4) '
Anxiety

No 314 10237.5 30.7 (26.4-34.3) <0.001 258 8185.0 31.5(27.8-35.6) <0.001

Yes 111 6880.0  16.1 (13.3-19.4) ' 41 6292.5 6.5 (4.7-8.8) '
Diabetes

No 355 14630 24.3 (21.8-26.9) 0.259 246 12075 20.4 (17.9-23.1) 0.574

Yes 70 24875  28.1(21.9-35.6) ' 53 2402.5 22.1 (16.5-28.9) '
Hypertension

No 297 12337.5 24.1(21.4-27.0) 0314 214 9687.5 22.1(19.2-25.3) 0.085

Yes 128 4780  26.8(22.3-31.8) 85 4790 17.5 (14.0-21.7)
Discussion findings in the USA (28). In our study, while the

The present study assessed the prevalence, predictors,
and effects of hypersomnia and insomnia (the most
common sleep disorders) in the 15- to 80-year-old adult
population in Kerman (southeastern Iran) in 9997
participants. The study also determined changes in
trends of prevalence and incidence rates of these
important CVD risk factors in the time-gap between the
two phases of the KERCADR study (5 years). The study
revealed a meaningful increase in prevalence of sleep
disorders during the above-mentioned period (45.3% in
the present study vs. 30.5% in phase 1). Insomnia was
associated with higher prevalence of anxiety, and
hypersomnia was associated with higher prevalence of
depression, low physical activity (LPA), cigarette
smoking, and opium use.

A study conducted in Tabriz, Iran, reported that 35% of
the general population have sleep disorders (27).
However, a previous study in Kashan, Iran reported 59%
prevalence rate for insomnia. One reason for the
differences in prevalence may be the ethnicity of the
population, as it is generally accepted that the Azeri
ethnicity in lran are more active with lower rate of
unemployment. The results of the present study about
the prevalence of sleep disorders (45.3%) are in line with
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prevalence of hypersomnia was higher in males,
insomnia was higher in females. This is in contrast to the
result of phase 1 of KERCADRS as well as other studies
(15, 29, 30) that showed higher prevalence for both sleep
disorders in women. We believe that socioeconomic
changes in recent years occurring in Iran not only have
made men less active but also resulted in men sleeping
more. This hypothesis is in agreement with the results of
the studies that found a negative impact of low
socioeconomic status on sleep and health (31). The
differences in the prevalence of sleep disorders may also
vary depending on definition, methodology and the
population studied.

In the present study, the average sleep hours were 7.5 +
1.6 per day from which mostly (89%) were night
sleepers which is in line with other reports (3, 32, 33).
Age was another mediating factor of sleep disorders.
Insomnia and hypersomnia showed opposite age trends
until the age of 65 years, with insomnia increasing and
hypersomnia decreasing with age (Table 1).
Furthermore, our results showed that marital status could
also be considered as another sleep disorder mediator
with different effects on insomnia and hypersomnia. The
prevalence of hypersomnia was in the order of single >
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married > widowed > divorced. In addition, occupation
was also a predicating factor for sleep disorders.
Unemployed and student/soldier participants had the
highest rate of insomnia and hypersomnia, respectively.
Conversely, insomnia had the lowest rate in
student/soldiers and hypersomnia had the lowest rate in
office clerk (31). It seems that unemployment is a great
worry for people in Iran, and the fast increasing rate of
unemployment in recent years (34) may be one of the
main reasons for sleep disorders found in the present
study.

The present study also indicated that lower education
levels were associated with the increased probability of
experiencing insomnia. This may also be related to
socioeconomic status as illiterate people may have less
earning and more economic problems due to their lower
job status. Whinnery et al. (35) found no significant
relationship between education levels and sleep quality
in USA that is a country with high employment rate.

Our findings demonstrated that hypersomnic participants
had higher chance of being cigarette smokers among
others, which is in line with the results of Zarowski et al.
(36). The reason for this association may be high blood
nicotine levels as a stimulating substrate that may cause
sleep disturbance.

Multivariate analysis showed higher chance of being
anxious in insomniac participants. This is in agreement
with the study of Saleh et al. (37). Insomnia is the most
common sleep disturbance associated with anxiety
disorders. Research indicated that 60%-70% of the
patients with anxiety disorder and panic disorder have
reported prominent sleep disorder (38). In contrast to
anxiety, the chance of being depressed was higher in
hypersomniacs although some studies have showed no
correlation between hypersomnia and depression (11),
and some others reported increased risk of depression
(39) by sleep deprivation (insomnia). Therefore, it is not
certain that anxiety is associated with insomnia and
depression is  associated  with  hypersomnia.
Undoubtedly, it is necessary to have normal mental
function to have normal sleep and it is reasonable that
anxious individuals have shorter sleep durations. Due to
release of stress hormones such as cortisol and
sympathetic hormones that increase excitement and
awareness, anxiety may cause insomnia. Depressed
people may have less energy and less motivation for
activity and they may prefer to sleep instead although
their sleep quality may not be good. Of course, it is not
possible to decide whether anxiety and depression are
the causes of or manifestations of sleep disorders
(reverse causality) based on this study alone.

We may conclude that insomniac people are at risk of
being hypertensive in the near future. This conclusion is
inferred from the results of phase one of the study (9)
and phase two (unpublished observations) showed that
anxiety is a strong risk factor of hypertension, and the
results of the present study showed that there was a
significant association between insomnia and anxiety
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(Tables 2 and 3). This was consistent with a study by
Ojike et al. in 2016 that showed higher psychological
distress and less well-being in patients with hypertension
and that incidence of hypertension was higher with
shorter sleep durations (less than six h/day) compared
with seven to eight hours of sleep (39).

The other risk factors of CAD (i.e. LPA, depression,
smoking and opium use) had higher rates in people with
hypersomnia. Therefore, hypersomnia may seem more
important in increasing the burden of cardiovascular
diseases than insomnia because this concert of risky
behaviors may insert additive or synergic effect on the
prevalence and incidence rate of CVDs. The findings
that the incidence rate of both sleep disorders was higher
in participants with LPA (Table 4) along with 42% more
chance of opium use in participants with hypersomnia
(Table 3) may underline this inappropriate risky life
style.

Limitation

Random sampling from a general population, the large
sample size, the wide age range of participants, and the
high response rate are the strong points of the present
study. However, the study had three limitations. First,
due to loss of 52% of the participants between phase one
and phase two, we were not able to assess the effects of
this loss to follow-up on incidence rate calculation
although we checked the demographic characteristics of
those who were lost with those who remained and there
was no significant difference between them. Secondly,
we used sleep hours as an index of hypersomnia or
insomnia (as sleep disorders). We acknowledge that
quality of sleep may not necessarily fit with the number
of sleep hours. However, sleep duration is a main and
primary index of sleep disorder. Accordingly, only 2.7%
of participants reported snoring. Thirdly, our study was
conducted on the urban population in southeastern part
of Iran, which may limit the generalizability of the
findings to the rural population and the whole nation.

Conclusion

Overall, 45.3% of participants were suffering from sleep
disorders, which has increased by 15% between the two
phases of the study. The fast growth rate of insomnia
and hypersomnia during the recent five years, especially
hypersomnia in males who are more at the risk of CVD,
predisposes the population to coronary artery disease,
which is already a major health problem in the region.
This risk profile would significantly increase the burden
of CVDs in the community in the near future if left
unaddressed.
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