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Abstract

Background: Several studies have investigated sleep disorders in the general population. However, a few studies
were conducted among the working population and none among the Egyptian workers. We aimed to assess the
prevalence of sleep disorders and determine their associated factors. In a sample of 3143 Egyptian public officials, we
collected, via a self-administered questionnaire, cross-sectional data on demographics, social, occupational, behavio-
ral, and medical factors associated with sleep. The Jenkins sleep evaluation (JSEQ) questionnaire assessed four sleep
disorders, and the logistic and linear regression models determined the associated factors.

Results: The prevalence of sleep disorders was 26.2% and 14.5% in female and male Egyptian public officials. Com-
mon factors associated with sleep disorders in men and women were age, BMI, job demands and control, and history
of chronic disease and depression. However, other associated factors varied by gender. Urban residence (aOR=1.54
(1.10-2.17), overtime work (a@OR = 1.60 (1.16-2.23), and low perceived family social support (@OR=1.63 (1.06-2.52) in
males, while higher income (aOR =3.64 (1.71-7.73) in females were positively associated with sleep disorders. Higher
education levels were associated positively in females and inversely in males with sleep disorders. These factors pre-
dicted 28% and 39% of the total variance in the JSEQ score in females and males, respectively. Moreover, the associ-
ated factors varied by the type of sleep disorder.

Conclusions: The determinants of sleep disorders varied by gender. Worksite interventions to improve job control
and income and reduce chronic physical and mental disease risk are recommended to enhance sleep quality.

Keywords: Sleep disorders, Determinants, Gender, Public officials, Egypt

Sleep disorders consist of abnormalities in sleep tim-
ing, quantity, and quality. The most common sleep dis-

Background
Sufficient time of good quality sleep is essential for the

human body to recover and continue the required tasks
of the next day. Poor sleep could be associated with
adverse physical and mental health sequences (Fernan-
dez-Mendoza and Vgontzas 2013).
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turbances in the general community are those defining
insomnia, with difficulties initiating, restoring, or main-
taining sleep, besides other symptomatology (Pilcher
and Morris 2020). The prevalence of these sleep dis-
orders could be estimated between 10 and 30% of the
general population (Fernandez-Mendoza and Vgontzas
2013). However, this prevalence differed by ethnicity,
sociodemographics, medical health status, lifestyle,
family structure, and work environment of the studied
populations (Ram et al. 2010; van de Straat and Bracke
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2015; Aragén-Arreola et al. 2016; Inoue 2016; Adams
etal. 2017).

Considering the health hazards, poor productivity,
and impaired safety of the workers (Pilcher and Mor-
ris 2020) with sleep disorders, determining the preva-
lence and correlates of these disorders among the
working population is of utmost importance. However,
a few studies were conducted among working people.
The evidence came mainly from American (Yong et al.
2017) and Asian (Thach et al. 2020) workers whose
characteristics and work environment vary significantly
from those of other working populations.

In Egypt, the workforce exceeded 27 million adults in
2020 (The World Bank 2021). Unfortunately, there has
been no study to determine the prevalence and cor-
relates of poor sleep disorders in this large and vital
sector of Egyptian society. The previous Egyptian stud-
ies investigated sleep disorders in small samples of
students (Ismail 2017; Salama 2017) or chronically ill
patients (Ibrahim and Wegdan 2011; Abd Elsadek et al.
2019; Mansour et al. 2020). Therefore, we aimed to esti-
mate the prevalence and correlates of sleep disorders
in Egyptian public officials using a large Egyptian sam-
ple of a joint bilateral project between Egypt and Japan
(Eshak et al. 2022).

Methods

Study design and population

The design was a cross-sectional study. The staff mem-
bers of the Public Health Department, Faculty of Medi-
cine, Minia University, Egypt, collected data from
Egyptian public officials from October 2019 to January
2020 to find differences between Egyptian and Japa-
nese public officials regarding the work-family conflict-
related health outcomes. Approval to the protocol of
this joint project between Egypt and Japan was given
by the Faculty of Medicine Research Ethics Committee
(FMREC), Minia University (approval # 194:4/2019).
Details of the Egyptian survey were published previ-
ously (Eshak et al. 2021; Abdelrehim et al. 2022; Eshak
and Abdelrahman 2022).

The Egyptian team surveyed public officials in their
workplaces by a self-administered questionnaire,
including the Jenkins Sleep Evaluation Questionnaire
(JSEQ) (Jenkins et al. 1988). The questionnaire was
distributed to the public officials after explaining the
aim of the study and obtaining written consent. The
response rate was around 65%, as 3249 questionnaires
were returned out of 5000 distributed questionnaires.
The eligible number of questionnaires for further anal-
ysis was 3143, as 106 were excluded due to missing
information on JSEQ.
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The dependent variable (sleep disorders)

The JSEQ is a scale of items that assesses the types and
intensity of common insomnia symptoms in the general
community, i.e., delay of sleep start, difficulty continuing
the sleep, waking up too early, or feeling tired after the
usual amount of sleep (Jenkins et al. 1988). Hence, four
common disorders were assessed regarding sleep initia-
tion, maintaining, restoring, and being torn out after a
usual amount of sleep. Frequency responses to these four
sleep disturbances within the past 30 days were assessed
on a 6-point Likert scale: 1=not at all, 2=1-3 days,
3=4-7 days, 4=8-14 days, 5=15-21 days, and
6= >22 days. The American Psychiatric Association
indicated sleep disorders if the individual experienced
any sleep disturbance for> 3 nights per week within the
preceding four weeks (American Psychiatric Associa-
tion 2000). Therefore, we considered public officials who
reported > 15 days’ experience of any of the four sleep
disturbances to have sleep disorders (Eshak 2019).

Associated factors

The participants were asked to report their age, sex, area
of residence, education, occupation, income, marital sta-
tus, working status of the spouse, family structure, the
level of social support provided by the family, number of
family members and minors (<14 years), working hours
per day, shift work, extra jobs or overtime work, and lev-
els of job demands, control, and social support at work.
Participants were classified as never, former and current
smokers of cigarettes and/or Shisha. The physical activity
of the recruited public officials was estimated in units of
the metabolic equivalent of energy expenditure (METs).
The weight and height of the public officials were meas-
ured in standard procedures, and the body mass index
(BMI) was calculated as weight in kilograms divided by
the height in square meters. We also collected infor-
mation on the history of physician-diagnosed chronic
physical diseases (diabetes, hypertension, hypercholes-
terolemia, cardiovascular disease, and cancer) and men-
tal disease (depression).

Statistical analysis

We used SAS software version 9.4 (SAS Institute Inc,
Cary, NC, USA) for the analyses, and two-tailed p-val-
ues of less than 0.05 indicate statistical significance. We
presented, gender-specifically, the median (interquartile
range) and proportions of the public officials’ characteris-
tics. The Mann—Whitney and the Chi-square tests tested
the statistical significance of the differences in these fac-
tors between public officials with and without sleep dis-
orders. In addition, we described the gender-specific
frequency scores for the four types of sleep disorders. The
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logistic regression models calculated the univariate and
multivariate odds ratios (ORs) and 95% confidence inter-
vals (Cls) of having sleep disorders. The stepwise multiple
linear regression estimated the slope and the standard-
ized beta of the total score of the JSEQ as a dependent
variable according to standardized unit changes of the
studied factors. Further, we conducted subgroup analyses
to test the factors associated with each type of the four
sleep disorders. Since multiple comparisons can lead to
a higher potential for type I error, the subgroup analyses
should be interpreted as exploratory analyses.

Results

The prevalence of sleep disorders among 3143 Egyptian
public officials was 20.5% overall, 26.2% in women, and
14.5% in men. Compared to those without sleep disor-
ders, men and women with sleep disorders were younger,
more likely to reside in urban areas, to work an extra job,
and to have higher BMI, higher job demands, lower job
control, lower social support, and histories of chronic
physical and mental diseases. Higher proportions of uni-
versity education, high income, professional occupation,
and night shift work, but a lower proportion of employed
spouses were observed among female public officials with
sleep disorders. On the other hand, higher proportions of
single and living alone males or with few family members
were observed among male public officials with sleep dis-
orders (Table 1).

Waking up tired after the usual amount of sleep for
15 days or more during the previous month was the most
common sleep disorder reported by both genders; 17.8%
in women and 7.6% in men. Waking up too early and
having trouble falling asleep again was the second most
common sleep disorder in women, 8.8%; while waking up
several times per night but did not have difficulty falling
asleep again ranked second among men, 5.7% (Table 2).

Table 3 shows gender differences in the univariate and
multivariate associations of sleep disorders with several
correlates. The odds of having sleep disorders increased
in women and decreased in men educated to a univer-
sity level or more in comparison to those maximally
educated to a high school level; adjusted OR (95% CI)
was 1.69 (1.03-2.76) in women and 0.59 (0.36-0.97) in
men. Women’s odds of having sleep disorders increased
in the highest income category in reference to the low-
est; adjusted OR=3.64 (1.71-7.73). In men, the odds
increased with urban residence [adjusted OR=1.54
(1.10-2.17)], working an extra job [adjusted OR=1.60
(1.16-2.23)], and low perceived family social support
[adjusted OR=1.63 (1.06—2.52)]. However, universal risk
factors of sleep disorders in both genders were high BMI,
high job demands, low job control, and histories of physi-
cal and mental diseases.
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Moreover, the odds of having sleep disorders decreased
with age in both genders. The factors mentioned above
contributed to 28% and 39% of the total variance of the
JSEQ score in women and men, respectively, as shown in
the linear regression analyses of Tables 4 and 5.

We reported the gender-specific variabilities in the
associations of the significant factors with each type
of sleep disorder in Additional file 1: Tables 1, 2, and 3.
Factors that determined women’s difficulties in falling
asleep were job demands and histories of physical and
mental diseases, while men’s were age, residence, shift
work, and job demands. Women’s interrupted sleep was
determined by age, income, BMI, the number of minors
in the family, job demands, and histories of physical and
mental diseases. In contrast, men’s interrupted sleep was
associated with BMI, job control, and histories of physi-
cal and mental illnesses. Waking up too early in women
was associated with BMI, the number of minors in the
family, job demands and control, and histories of physical
and mental diseases. This disorder in men was associated
with BMI, working an extra job, and histories of physical
and mental illnesses. The most common sleep disorder,
waking up tired after the usual amount of sleep, was cor-
related with almost all the factors except the BMI and the
number of minors in the family in women, and the BMI,
job demands, and job control in men.

Discussion

Our cross-sectional study of Egyptian public officials
showed a higher prevalence of sleep disorders among
women than men. Moreover, the factors correlated with
the total sleep disorders, and each specific disorder var-
ied by gender. The family’s income and the number of
minors were associated with the overall and specific sleep
disorders in women, while residence, working an extra
job, shift work, and perceived social support from the
family correlated with the men’s total and specific sleep
disorders. Age, job demands and control, and histories
of chronic diseases and depression correlated with sleep
disorders in both genders. Higher education was associ-
ated positively in women and inversely in men with the
odds of having sleep disorders.

The estimated prevalence in our study is in line with
those estimated in American and Asian working popula-
tions. An American study reported that the prevalence of
sleep disorders was 19.2% among 6338 workers aged > 18
who participated in the National Health and Nutri-
tion Examination Survey (Yong et al. 2017). Among 464
Asian workers (64% Chinese) aged 21 years or more, the
prevalence of poor sleep quality was 43.2% (Thach et al.
2020). The prevalence of poor sleep quality was 15.5%
among 470 Iranian workers (Yazdi et al. 2014). However,
a lower prevalence of 3.3% was indicated among 7112
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Table 1 Gender-specific participants’ characteristics according to the presence of sleep disorders
Female public officials Pvalue® Male public officials Pvalue?
No sleep Sleep disorders, n =425 No sleep Sleep disorders, n=220
disorders, disorders,
n=1198 n=1300
Age, yb 38 (30-47) 35(29-45) <0.01 45 (35-54) 38 (3-49) <0.01
Urban residence, % 587 65.4 001 348 48.0 <0.01
Education,% <0.01 045
< High school 15.8 73 26.2 22.7
Vocational 19.0 188 235 22.7
University or above 65.2 739 50.3 54.6
Occupation, % <001 040
Professional 63.6 727 47.1 51.8
Clerk 251 186 353 332
Manual or technical 113 8.7 17.6 15.0
Household income, % <0.01 0.10
Lowest 26.7 20.2 237 174
Middle 71.5 757 75.0 80.8
Highest 1.8 4.1 13 1.8
Smoking habit, % 0.91 0.71
Never 99.2 99.4 61.5 614
Former 0.4 03 29.2 309
Current 04 03 93 7.7
Physical activity, METs unit® 45 (42-57) 45 (39-57) 062 49 (43-58) 50 (44-57) 073
Body mass index, Kg/m2 b 276 (24.6-313) 28.1(25.9-32.0) 002 269(248-29.0) 27.4(25.0-30.1) 0.03
Marital status, % 0.82 <0.01
Single 144 16.0 7.5 15.0
Divorced 26 28 1.0 09
Widowed 52 45 0.9 05
Married 77.8 76.7 90.6 83.6
Employed spouse, % 309 18.8 <001 378 329 0.16
Family type, % 0.54 0.05
Nuclear 744 739 84.6 78.6
Multigeneration 243 254 13.8 19.1
Living alone 13 0.7 1.6 23
Total family members, n® 3(2-4) 3(2-4) 070  4(3-5) 3(2-5) <0.01
Number of minors in the family, nP 1(0-2) 1(0-2) 029 1(0-2) 1(0-2) 0.89
Job hours, h/d® 6 (6-8) 6 (6-8) 0.71 8 (6-8) 8 (6-8) 0.97
Night shift job, % 15.1 19.5 003 215 264 0.11
Extra job, % 1.9 179 <0.01 41.7 614 <0.01
High job demands, % 514 746 <001 522 723 <0.01
Low job control, % 46.0 71.1 <0.01 515 718 <0.01
Low worksite social support, % 399 474 <001 482 768 <0.01
Low family social support, % 555 69.2 <001 572 764 <001
Chronic disease history, % 255 315 002 237 270 0.05
Depression history, % 125 219 <0.01 7.2 18.6 <0.01

A frequency of any sleep disorder of the Jenkins Sleep Evaluation Questionnaire of >4 (> =15 days per the previous month) was used to define the group of public

officials with sleep disorders

2 According to the Mann-Whitney or the Chi-square test

b Median (interquartile range), all such variables
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Table 3 Factors responsible for sleep disorders among Egyptian female and male public officials in a logistic regression model

Female public officials Male public officials

Univariate OR (95% Cl) Adjusted OR (95% Cl)? Univariate OR (95% Cl) Adjusted OR (95% Cl)?

Age
Residence
Rural (ref)
Urban
Education
<High school (ref)
Vocational
University or above
Occupation
Professional (ref)
Clerk
Manual or technical
Household income
Lowest (ref)
Middle
Highest
Smoking
Never (ref)
Former
Current
METs unit of physical activity
Body mass index
Marital status
Married (ref)
Divorced
Widowed
Single
Spouse employment
No (ref)
Yes
Family type
Nuclear (ref)
Multigeneration
Living alone
Total family members
Minor family members
Job hours
Shift work
No night shifts (ref)
Night shifts
Extra job
No (ref)
Yes
Job demands
Low (ref)
High
Job control
High (ref)

0.98 (0.97-0.99)*

1.00
1.33 (1.06-1.68)*

1.00
2.14(1.35-3.38)*
245 (1.64-3.66)*

1.00
0.65 (0.49-0.86)*
0.68 (0.46-1.00)*

1.00
1.40 (107-1.84)*
3.08 (1.55-6.09)*

1.00

0.70 (0.08-6.31)
0.70 (0.08-6.31)
1.00 (0.99-1.01)
1.03 (1.01-1.06)*
1.00

1.11 (0.56-2.18)
0.88 (0.52-1.49)
1.12(1.83-1.53)

1.00
0.52(0.39-0.68)*

1.00

1.05 (0.82-1.36)
0.53(0.15-1.84)
0.94 (0.89-0.99)*
0.95 (0.88-1.03)
1.02 (0.96-1.09)

1.00
1.36 (1.02-1.82)*

1.00
1.61(1.19-2.18)*

1.00
277 (217-3.55)*

1.00

0.98 (0.97-1.00)*

1.00
1.24 (0.95-1.61)

1.00

1.74 (1.06-2.83)*
1.69 (1.03-2.76)*

1.00
0.93 (0.66-1.31)
0.94 (0.57-1.55)

1.00
1.26 (0.92-1.71)

3.64 (1.71-7.73)*

1.03 (1.01-1.07)*

1.00

1.80 (0.67-4.80)
145 (0.61-3.50)
1.03 (0.48-2.20)

1.00
0.75 (0.53-1.08)

1.00

0.85 (0.43-1.69)
0.68 (0.16-2.86)
1.02 (0.95-1.10)

1.02 (0.94-1.11)

1.00
1.15 (0.86-1.96)

1.00
1.20 (0.85-1.68)

1.00

1.50 (1.01-2.26)*

1.00

0.96 (0.95-0.97)*

1.00
1.73(1.30-231)*

1.00
1(0.73-1.69)
1.25(0.88-1.78)

1.00
0.86 (0.62-1.18)
0.77 (0.51-1.17)

1.00
147 (1.02-2.14)*
1.91 (0.61-5.96)

1.00

1.06 (0.77-1.45)

0.83 (049-1.43)
01 (0.99-1.02)

1.03 (1.03-1.05)*

1.00

0.99 (0.22-4.40)
0.58 (0.08-4.54)
218 (1.43-3.33)*

1.00
0.81 (0.60-1.09)

1.00

149 (1.02-2.17)%
1(0.56-4.07)

0.96 (0.91-1.02)

0.96 (0.88-1.03)

1.12 (1.06-1.20)*

1.00
1.31(0.94-1.82)

1.00
222 (1.66-2.98)*

1.00
2.38(1.74-3.27)*

1.00

0.96 (0.95-0.98)*

1.00
1.54 (1.10-2.17)*

1.00
0.77 (0.49-1.23)
0.59 (0.36-0.97)*

1.00
0.92 (0.64-1.34)
0.81(0.48-1.39)

1.00
1.34 (0.91-2.64)
1.65 (0.49-5.57)

1.02 (1.01-1.07)*

1.00
2(0.21-5.57)

099 (0.11-9.02)
0(0.48-2.51)

1.00

1.26 (0.89-1.79)

1.00

0.86 (0.44-1.68)

1.13(0.33-3.83)

0.96 (0.87-1.06)

1.04 (0.94-1.15)
1.00
1.29 (0.90-1.94)
1.00

1.60 (1.16-2.23)*

1.00
1.61 (1.02-2.39)*

1.00
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Table 3 (continued)

Female public officials Male public officials

Univariate OR (95% Cl) Adjusted OR (95% Cl)? Univariate OR (95% Cl) Adjusted OR (95% Cl)?

Low

Worksite social support
High (ref)
Low

Family social support
High (ref)
Low

Chronic disease history
No (ref)
Yes

Depression history
No (ref)
Yes

2.88(2.27-3.66)*

1.00
2.03 (1.62-2.54)*

1.00
1.80 (1.42-2.28)*

1.00
1.35(1.06-1.72)*

1.00
1.97 (1.48-2.63)

1.96 (1.31-2.94)*

1.00
1.08 (0.79-1.49)

1.00
0.81(0.57-1.16)

1.00
1.58 (1.19-2.10)*

1.00
1.73 (1.27-2.36)*

240 (1.76-3.29)*

1.00
2.16 (1.60-2.92)*

1.00
242 (1.74-3.37)*

1.00
1.32(0.97-1.79)

1.00
297 (1.99-4.43)*

1.65 (1.09-2.74)*

1.00
1.89 (0.56-342)

1.00
1.63 (1.06-2.52)*

1.00
1.47 (1.04-2.09)*

1.00
2.32(1.49-361)*

" pvalue <0.05 indicating a significant association

2 Adjusted ORs (95%Cls) were estimated by a logistic regression model that simultaneously contained all the significant variables in the univariate analyses (variables

that did not reach the level of statistical significance in the univariate analyses were excluded from the multivariable-adjusted model)

Table 4 Stepwise multiple linear regression for factors
predicting the sleep disorders JSEQ score among Egyptian
female public officials

Table 5 Stepwise multiple linear regression for factors
predicting the sleep disorders JESQ score among Egyptian male
public officials

Variables Female public officials Variables Male pubilic officials
B SE  95%Cl Standardized 8 B SE  95%Cl Standardized 8

Age —004 001 —006,—002 —0.10 Age —003 001 —-005-001 —009
Education 0.05 0.02 0020.09 0.06 Residence 052 018 0.16,0.87 0.58
Body mass index 0.03 0.01 0.01,0.05 0.02 Body mass index 0.02 0.01 0.01,0.04 0.02
Income 067 022 024,1.10 0.08 Education —003 001 —005-0004 —0.07
Job demands 1.14 032 050,178 0.14 Extra job 055 0.18 020,091 0.08
Job control —1.04 032 —167,—042 —0.13 Worksite social sup- —082 020 —1.21,—-043 —012
Chronic disease history 098 024 051,145 0.1 port
Depression history 012 003 100,211 013 Family social support  —0.57 020 —097,-0.18  —0.08

— - - - - - Chronic disease 077 020 038117 0.10
The ste.pW|se Ilnear‘regresswn start-ed with a merI |nc|ud‘|ng agg, ‘re5|den-ce, history
education, occupation, household income, smoking, physical activity, marital
status, spouse employment, family type, number of family members, number Depression history 195 032 1.34,2.56 0.16

of minor family members, job hours, shift work, extra job, job demands, job
control, worksite social support, family social support, chronic disease history,
and history of depression

The R? of the final model =0.28

paid workers who participated in the 2nd Korean Work-
ing Conditions Survey (Heo et al. 2013).

There was a higher prevalence of sleep disorders in
females than male Egyptian public officials. Similarly,
among 1171 daytime Korean workers, the prevalence of
sleep disorders was 38.1% in women and 25.8% in men
(Kim et al. 2018). In a large French longitudinal study of
21,378 workers, the prevalence of sleep disorders among
women increased from 25.7% in 1990 to 29.4% in 1995,

The stepwise linear regression started with a model including age, residence,
education, occupation, household income, smoking, physical activity, marital
status, spouse employment, family type, number of family members, number
of minor family members, job hours, shift work, extra job, job demands, job
control, worksite social support, family social support, chronic disease history,
and history of depression

The R? of the final model =0.39

and that of men increased from 19.1% to 21.0% (Ribet
and Derriennic 1999). The postulated mechanisms for
the higher prevalence in women and the different corre-
lates among both genders include the earlier and shorter
females’ circadian clock than males (Duffy et al. 2011)
and the higher domestic burden on working women
(Eshak 2019).
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There is growing evidence that the risk of sleep dis-
orders increases with age (Evans et al. 2021). However,
age in our study was inversely associated with the odds
of having sleep disorders in both genders, matching the
findings among the Korean working population (Kim
et al. 2018). The younger employees might consider sleep
limiting their activities; thus, maintaining a regular sleep
schedule was not a priority (Kim et al. 2018). Ribet and
Derriennic indicated in their large longitudinal French
study that the growing prevalence of sleep disorders with
age was more attributed to a reduced rate of sleep disor-
ders disappearance than to additional incidences with age
(Ribet and Derriennic 1999).

In our study, sleep disorders increased among highly
educated women and decreased among highly educated
men, which adds to the discrepant association between
education level and sleep disorders. Sleep disorders were
attributed to lower educational attainment in some stud-
ies (Thach et al. 2020) and higher educational attainment
in other studies (Yong et al. 2017). Heo et al. (2013) indi-
cated both university or above-, and junior high school-
educated Koreans had significantly more sleep disorders
than high school graduates. With the possible gender
discrimination at the worksite (Jayachandran 2014),
highly educated female public officials may have sig-
nificantly less job satisfaction than males. On the other
hand, highly educated females who succeed in attaining
a relatively higher employment status may have greater
obligations to work, leading to long working hours and
inadequate and poor sleep (Heo et al. 2013). This postu-
lation was supported by the finding that women with a
high income had significantly higher odds of having sleep
disorders.

The association between BMI and sleep disorders is in
tone with the previous literature. The elevated levels of
cortisol, responsible for the desire to consume energy-
dense foods in patients with obesity, were found to play
a role in increasing the risk of nocturnal awakening and
insomnia (Chan et al. 2018).

The associations between work environment (high
job demands, low job control, working an extra job, and
shift work) and sleep disorders found among the Egyp-
tian public officials agree with those in other nationali-
ties (Ribet and Derriennic 1999; Kim et al. 2018; Thach
et al. 2020). Shift work can disrupt the circadian rhythm.
In addition, stressful work environments could induce
psychosocial stress, hormonal disturbance of melatonin,
cortisol, and other hormones and may initiate/aggravate
mental health problems, leading to poor sleep quality
(Fernandez-Mendoza and Vgontzas 2013; Heo et al. 2013;
Yazdi et al. 2014; Yong et al. 2017).

We found significant associations between physical and
mental health statuses and sleep disorders. A consistent
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high prevalence of sleep disorders was reported in chron-
ically ill patients (Ibrahim and Wegdan 2011; Abd Elsadek
et al. 2019; Mansour et al. 2020); however, many longi-
tudinal reports indicated sleep disorders as a risk factor
for physical and mental health problems, suggesting bidi-
rectional associations of sleep disorders and health status
(Alvaro et al. 2013).

One of the current study’s strengths is the subtype anal-
yses of sleep disorders which gave a clear understanding
of the correlates. For example, the number of minors in
the family emerged to associate with the women’s inter-
rupted sleep and waking up too early, which is plausible
considering the caregiving role of women in the family.
Another example was that job demands were associ-
ated with all subtypes of sleep disorders in females. On
the other hand, in men, job demands and shift work was
associated with difficulties falling asleep, job control was
associated with interrupted sleep, and working an extra
job was associated with waking up too early and waking
up tired. Some researchers pointed out that work over-
load and shift work could be the most significant occupa-
tional precipitating factors of insomnia (Heo et al. 2013;
Pilcher & Morris 2020).

Study limitations that should be mentioned include the
inability to infer causality for the observed associations
between the studied factors and sleep disorders because
this was a cross-sectional study. Second, the recruited
participants were public officials; thus, we cannot guar-
antee the generalizability of the study findings to employ-
ees in the free enterprise. Third, we studied common
self-reported sleep disorders of the JSEQ, which showed
a high validity in Egyptians (Eshak 2019); however, JSEQ
does not cover other sleep disorders such as sleep apnea
syndrome, restless leg syndrome, and hypnotic medica-
tion use. Indeed, the prevalence of sleep disorders could
vary by using different diagnostic tools to estimate sleep
disorders. Longitudinal studies using polysomnography
are recommended to confirm the observed associations.

Conclusions

There were gender differences in the prevalence of sleep
disorders and the factors correlated with them in Egyp-
tian public officials. Occupational factors were associated
with sleep disorders in men and women, while the fam-
ily’s income and the number of minors were correlated
in women more than in men. Sleep disorders could con-
sume the employees’ health and the organizations’ econ-
omy; therefore, we recommend the Egyptian government
improve the working environment and provide more
efficient health coverage for the public officials’ physical
and mental health problems. Meanwhile, public officials
should pay attention to their lifestyle and living arrange-
ments to improve their sleep quality.
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