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Abstract

Sleep is one of the most important functions of the life. The disturbance in sleep or quality of

sleep leads to several dysfunctions of the human body. This study aimed to investigate the

prevalence of sleep disorders, their possible risk factors and their association with other

health problems. The data was collected from the educational community of the Pakistani

population. The Insomnia Severity Index (ISI) was used to evaluate the insomnia and the

sleep apnea was evaluated through a simple questionnaire method. The blood samples

were collected to perform significant blood tests for clinical investigations. Current research

revealed that the individuals in the educational community had poor sleep quality. A total of

1998 individuals from the educational community were surveyed, 1584 (79.28%) of whom

had a sleep disorders, including insomnia (45.20%) and sleep apnea (34.08%). The mea-

sured onset of age for males and females was 30.35 years and 31.07 years respectively.

The Clinical investigations showed that the sleep had significant impact on the hematology

of the patients. Higher levels of serum uric acid and blood sugar were recorded with a sleep

disorder. The individuals of the educational community were using the sleeping pills. The

other associated diseases were mild tension, headaches, migraines, depression, diabetes,

obesity, and myopia. The use of beverage, bad mood, medical condition, mental stress, dis-

turbed circadian rhythms, workload and extra use of smartphone were major risk factors of

sleep disorders. It was concluded that the insomnia was more prevalent than the sleep

apnea. Furthermore, life changes events were directly linked with disturbance of sleep. Ten-

sion, depression, headaches, and migraine were more associated with sleep disorders than

all other health issues.
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Introduction

Sleep is one of the most important functions of life. Among Homo sapiens, an individual usu-

ally sleeps for one-third of one’s life. According to National Sleep Foundation, 12–15 h/night

for Kids (4–11 months), 11–14 h/night for kids (1–2 years), 9–11 h/night for children (6–13

years), 8–10 h/night for teenagers (14–17 years), and 7–8 h/night sleep is recommended for

adults [1]. The core centre, hypothalamus controls the sleep through circadian rhythms. Circa-

dian rhythms (24 hours clock) are regulated by external factors and time cues. Rapid eye

movement (REM) and non-rapid eye movement (non-REM) are types of sleep recorded in

humans, occurs in a cyclic process. About 75–80% of sleep cycles comprise non-REM while

the remaining 20–25% is REM sleep. At the beginning of sleep, four non-REM sleep cycles

occur progressing to REM sleep cycles. There are 4–6 non-REM and REM sleep cycles in a

night, each lasting for 70–120 minutes [2, 3].

Sometimes an individual may sleep less time as recommended by World Health Organiza-

tion (WHO) [4]. The main cause of less sleep could be the disturbance in normal sleep pattern.

The disturbed sleep is a critical issue of the current era around the globe. The young and older

adults of both the genders are suffering equally from different kinds of sleep disorders and

reported in 50% of the oldsters (� 60 years) that cannot enjoy a peaceful sleep. Lifestyle, medi-

cal conditions, long-time use of medicines, life changes events such as work stress, spousal

death, retirement and age are major factors that influence the sleep patterns greatly [5].

Although, OSAs are equally dispersed by age in the overall population and manifest differently

in adults and children. The adults are the most likely to be obese, with an excess of adipose tis-

sue, necessitating a series of therapies to minimize the disease. In youngsters, adenotonsillar

hypertrophy is the primary cause, with up to 90% of the cases responding well to adenotonsil-

lectomy [6]. The sleep patterns are also changed significantly with the aging process. Addition-

ally, overuse of smartphones disturbs the sleep-wake cycle leading to sleep disorder.

Furthermore, Pasquali, Colella [7] related the sleep apnea and treatment of obesity. It has been

evidenced that the weight loss sleep quality was improved in patients.

People with disturbed sleep cannot perform well and may suffer from various other health

complications. It may also initiate the pathological conditions in the human body that disturb

the cortical functions, metabolic functions, and endocrine functions [8, 9]. Neurological mal-

functions are also linked with disturbance in sleep [10]. The obstructive sleep apnea has lately

been linked to chronic inflammatory nasal disorders such as allergic rhinitis and vasomotor

rhinitis, revealing a clear link between nasal problems and the sleep severity [11]. The chronic

hypoxia and sleep fragmentation can lead to nervous system diseases, such as impaired neuro-

cognitive function and memory loss [12].

Previous study revealed that the disturbance in sleep patterns enhances the morbidity rate,

death rate, physical functioning, and change in life quality in the older population [13]. The

sleep duration decreases as age increases, as previously studied that the older people take more

time to fall asleep, frequently wake up at night, and get up very early in the morning [14, 15].

One of the primary sleep problems is sleep insomnia. Insomnia is a condition in which an

individual cannot fall asleep or stay asleep [16, 17]. This sleep problem affects deep sleep pat-

terns badly. Insomnia is a short-term disorder that lasts from a few days to a chronic condition

lasting for many years. The psychological problem, diseases, long-term use of drugs, and beha-

vioural problems due to environmental changes are key factors for insomnia in older age

of� 60 years [13]. During the survey of the National Sleep Foundation, it was reported that

the increased sleep insomnia in older populations was positively associated with co-morbid

medical conditions such as depression, respiratory and cardiac issues [18]. Furthermore, in

terms of diagnosis of sleep disorders (obstructive sleep apnea), the STOP-BANG
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Questionnaire has proven to be a more accurate tool for detecting mild, moderate and severe

conditions [19]. The sleep disorders are neglected health issues and most of the population is

suffering from one or more kind of sleep disorder without knowing the consequences of these

health issues. Extensive literature review was performed and it was observed that no study has

been performed against age of onset in older individuals. In present study, age of onset in

older individuals for sleep disorder along with prevalence, risk factors and associated diseases

of sleep disorders were critically analysed in an educational community.

Materials and methods

Study population

The study was conducted on the educational community in both the public and private sectors

schools, colleges, and universities in the province of Punjab, Pakistan. Central Survey and

Home Survey have adopted differing approaches for data collection and data analyses. Every

participant included in this survey studies was interviewed by the investigator lead to fill out

self-questionnaires (S1 and S3 Files). The teaching staff was selected for this study. Other than

teaching staff, non-teaching staff and students were barred from participating in the study

(Fig 1).

Data collection

General survey for sleep disorder patients. To assess sleep patterns, the prevalence of

sleep disorders, and its associated health problems such as obesity, migraine, inflammation,

infection, and the effect of sleep disorders on life of respondents within the educational

Fig 1. Flow sheet of research methodology.

https://doi.org/10.1371/journal.pone.0266739.g001
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community, including school education and higher education. A wide survey among the edu-

cated population in the province of Punjab, Pakistan was conducted. The survey was done

through a questionnaire. Different questions related to sleep, physical activity, lifestyle, and

mood swing was also considered for the participants and responses were observed.

Insomnia Severity Index (ISI)

Insomnia is the most common complaint however remains largely an unrecognized public

health problem. The Insomnia Severity Index (ISI) was used to find the prevalence of insomnia

among the educated population. The items evaluate the severity of sleep difficulties, maintain-

ing sleep and early morning awakening, the degree of satisfaction with current sleep patterns,

interference in daily operation, perceptible sleep impairment by others, and sleep difficulties.

Each item has a 5-point Likert scale, with an overall score between 0–28. The following were

interpreted: no clinical insomnia (0–7), insomnia sub threshold (8–14), mild insomnia (15–

21), and severe insomnia (22–28). Initially, a cut-off score of 15 was proposed for clinical

insomnia [20].

Sleep apnea evaluation

Sleep apnea was evaluated through detailed questionnaire method [21] (S1 and S3 Files).

Clinical investigations

After assessing sleep patterns and recognizing people with sleep disorders, further assessment

of associated health problems was done among the selected participants. The blood samples

were collected to perform a blood tests and medical tests (complete blood count CBC, blood

uric acid test, blood sugar level, and heartbeat per minute) to assess associated diseases with

the sleep disorder (S2 File).

Statistical analyses

The Minitab (version 19.0) software was utilized to analyze data from a complex sampling

design. All calculations were weighted by variables (gender, age groups, and qualifications)

based on population data from the study area. The analyses included all participants with avail-

able interest variables and missing data were not used. The Rao Scott Chi-Square Test com-

pared one symptom of sleep apnea and insomnia to two symptoms, three symptoms, and four

symptoms of sleep apnea and insomnia. In terms of data, a P value of less than 0.05 was consid-

ered significant [22].

Study ethics

All the participants were told about the procedures and study criteria. Verbal consent was

taken from those who participated in the study, in order to avoid any type of inconvenience in

the future. Written consent from the participants was waived by the Ethics Committee Depart-

ment of Zoology, University of Okara, Okara Pakistan (S4 File).

Results

This study covers the prevalence rate of sleep disorders including insomnia and sleep apnea

along with their risk factors and their association with other diseases among the educational

community. The study involved male and female teachers, lecturers, and professors from pri-

vate and public sectors schools, colleges, and universities.
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Respondents demography

The 2540 people provided the consent and the data was selected for 1998 participants. Among

1998 participants, 990 (49.55%) were male and 1008 (50.45%) were female participants.

The age of the respondents ranged between 22 to 60 years, with the highest numbers falling

in the 26–35 years of age group (n = 714, 35.74%). The second-highest numbers of respondents

were in the age group of� 25 years (n = 621, 31.08%), followed by 36–45 years (n = 396,

19.82%), while respondents from the age group of>45 years (n = 267, 13.29%) were low.

Thus, the majority of the respondents (82.5%) were in the mature adult and young-adult age

groups (26–35 years &� 25 years), while the older adults (>45 years) were few (13.29%).

More of the respondents were from government schools among all age groups (Table 1).

Sleep duration and sleep quality

From Table 2, it was clear that gender has significant impacts on duration and quality of sleep

as the p-value was observed 0.03. A high significant level (p-value = 0.00) of the age factor for

the quality of sleep was also observed in this study. More sleepers were found in all respon-

dents than long sleepers and the sector (p-value = 0.005) where respondents were working and

the level of their qualifications (p-value = 0.00) were also positively linked with the sleep

durations.

Prevalence of sleep disorders. In this study, it was observed that the prevalence rate of

two common types of sleep disorders insomnia and sleep apnea among the individuals of the

educational community. A total of 1998 individuals from the educational community were

surveyed, 1584 (79.28%) of whom had a sleep disorders, including insomnia (45.20%) and

sleep apnea (34.08%). Among both genders prevalence rate was higher in females (41.14%) as

compared to males (38.14%) while among age groups individuals higher rate was observed in

the age group of 26–35 years (25.53%) followed by� 25 years (24.02%), 36–45 years (15.92%)

and then>45 Years (13.81%) (Table 3).

Prevalence of insomnia. Table 4 showed that with a p-value of 0.21, gender had no signif-

icant impact on the severity and prevalence of insomnia. In this study, the age factor had a

high level of significance (p-value = 0.001) for the severity and prevalence of insomnia.

Table 1. Demographic characteristics of the respondent.

Participant Characteristics Respondents

N %

Gender

Male 990 49.55

Female 1008 50.45

Age

� 25 years 621 31.08

26–35 years 714 35.74

36–45 Years 396 19.82

>45 Years 267 13.36

Qualifications

Graduation 1437 71.92

Post-Graduation 561 28.08

Sector

Govt. Teachers 975 48.8

Private Teachers 1023 51.2

https://doi.org/10.1371/journal.pone.0266739.t001
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Furthermore, the sector in which respondents worked (p-value = 0.16) had no significant

impact on the severity and prevalence of insomnia and the level of their qualification (p-

value = 0.001) was also positively linked with insomnia.

Prevalence of sleep apnea. Table 5 revealed that gender had no significant impact on the

severity and prevalence of sleep apnea as the p-value is 0.59. A highly significant (p-

value = 0.001) age factor for the severity and prevalence of sleep apnea was also observed in

Table 2. Sleep durations of respondents.

Participant Characteristics Shorter Sleepers (N = 837) Normative Sleepers

(N = 876)

Longer Sleepers (N = 285) X2 P-Value

N % N % N %

Gender

Male 444 53.05 411 46.92 135 47.37 7.06 0.03��

Female 393 46.95 465 53.08 150 52.63

Age Groups

� 25 years 282 33.69 267 30.48 72 25.26 23.12 <0.001��

26–35 Years 258 30.82 351 40.07 105 36.84

36–45 Years 183 21.86 150 17.12 63 22.11

>45 Years 114 13.62 108 12.33 45 15.79

Sector

Private 417 49.82 441 50.34 165 57.89 6.01 0.05�

Government 420 50.18 435 49.66 120 42.11

Qualifications

Graduation 576 68.82 633 72.26 228 80 13.25 <0.001��

Post-Graduation 261 31.18 243 27.74 57 20

�� = Highly significant (P<0.01) NS = Non-significant (P>0.05)

� = Significant (P<0.05), X2 = Chi-square.

https://doi.org/10.1371/journal.pone.0266739.t002

Table 3. Prevalence of sleep disorders.

Participant Characteristics Sleep apnea 34.08% Insomnia 45.20% Over all prevalence 79.28% X2 P-Value

N % n % n %

Gender

Male 330 33.33 432 43.64 762 38.14 0.059 0.808

Female 351 34.82 471 46.73 822 41.14

Age

� 25 years 195 31.4 285 45.89 480 24.02 5.608 0.469

26–35 Years 222 31.09 288 40.34 510 25.53

36–45 Years 132 33.33 186 46.97 318 15.92

>45 Years 132 49.44 144 53.93 276 13.81

Sector

Private 360 25.05 450 31.32 810 40.54 1.99 0.369

Government 321 57.22 453 80.75 774 38.74

Qualification

Graduation 486 49.85 612 62.77 1098 54.95 3.33 0.189

Post-Graduation 195 19.06 291 28.45 486 24.32

�� = Highly significant (P<0.01) NS = Non-significant (P>0.05)

� = Significant (P<0.05), X2 = Chi-square.

https://doi.org/10.1371/journal.pone.0266739.t003
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this study. Furthermore, the sector (p-value = 0.206) where respondents were working sug-

gested a non-significant impact on the severity and prevalence of sleep apnea, and the level of

their qualifications (p-value = 0.001) were also positively linked with sleep apnea.

Prevalence of sleep disorder and tension. From Table 6, it is clear that gender had no sig-

nificant impact on the occurrence of tension as the p-value is 0.132. A highly significant (p-

value = 0.001) age factor for the occurrence of tension was also observed in this study.

Table 4. Symptoms and prevalence of insomnia.

Participant Characteristics Insomnia sub threshold 1

symptom (n = 552)

Mild insomnia 2 symptoms

(n = 543)

Severe insomnia 3

symptoms (n = 903)

X2 P- Value

N % N % n %

Gender

Male 279 28.18 279 28.18 432 43.64 3.109 0.211

Female 273 27.08 264 26.19 471 46.73

Age

� 25 years 174 28.02 162 26.09 285 45.89 32.992 0.001��

26–35 Years 240 33.61 186 26.05 288 40.34

36–45 Years 84 21.21 126 31.82 186 46.97

>45 Years 54 20.22 69 25.84 144 53.93

Sector

Private 276 26.98 297 29.03 450 43.99 3.649 0.161

Government 276 28.31 246 25.23 453 46.46

Education

Graduation 405 28.18 420 29.23 612 42.59 16.183 0.001��

Post-Graduation 147 27.37 123 22.91 291 54.19

�� = Highly significant (P<0.01) NS = Non-significant (P>0.05)

� = Significant (P<0.05), X2 = Chi-square.

https://doi.org/10.1371/journal.pone.0266739.t004

Table 5. Symptoms and prevalence of sleep apnea in studied population.

Participant Characteristics 1 symptom (n = 693) 2 symptoms (n = 624) 3 symptoms (n = 681) X2 P-value

N % N % n %

Gender

Male 354 51.08 306 49.04 330 48.46 1.041 0.594

Female 339 48.92 318 50.96 351 51.54

Age

� 25 years 219 35.27 207 33.33 195 31.40 40.15 0.001��

26–35 Years 267 37.39 225 31.51 222 31.09

36–45 Years 150 37.88 114 28.79 132 33.33

>45 Years 57 21.35 78 29.21 132 49.44

Sector

Private 336 32.84 327 31.96 360 35.19 3.161 0.206

Government 357 36.62 297 30.46 321 32.92

Education

Graduation 468 32.57 483 33.61 486 33.82 16.002 0.001��

Post-Graduation 225 40.11 141 25.13 195 40.11

�� = Highly significant (P<0.01) NS = Non-significant (P>0.05)

� = Significant (P<0.05), X2 = Chi-square.

https://doi.org/10.1371/journal.pone.0266739.t005

PLOS ONE Epidemiological studies of sleep disorder in educational community of pakistani population

PLOS ONE | https://doi.org/10.1371/journal.pone.0266739 April 21, 2022 7 / 18

https://doi.org/10.1371/journal.pone.0266739.t004
https://doi.org/10.1371/journal.pone.0266739.t005
https://doi.org/10.1371/journal.pone.0266739


Furthermore, the sector (p-value = 0.001) where respondents were working suggested a highly

significant impact on the occurrence of tension. The qualification level of respondents (p-

value = 0.242) was not positively linked with the occurrence of tension.

Participants using sleeping pills

Table 7 represented the comparison between respondents who were using sleeping pills to

attain proper sleep and those who were not using sleeping pills by socio-demographic

Table 6. Respondents suffering from tension.

Participant Characteristics Participants suffering from Tension (N = 1998)

Yes (n = 729) % No (n = 1269) % X2 P-Value

Gender

Male 345 34.85 645 65.15 2.272 0.132

Female 384 38.10 624 61.90

Age Group

� 25 years 210 33.82 411 66.18 45.963 0.001

26–35 Years 237 33.19 477 66.81

36–45 Years 135 34.09 261 65.91

>45 Years 147 55.06 120 44.94

Sector

Private 333 32.55 690 67.45 14.009 0.001

Government 396 40.62 579 59.38

Qualification

Graduation 513 35.70 924 64.30 1.368 0.242

Post-Graduation 216 38.50 345 61.50

�� = Highly significant (P<0.01) NS = Non-significant (P>0.05)

� = Significant (P<0.05), X2 = Chi-square.

https://doi.org/10.1371/journal.pone.0266739.t006

Table 7. Participants using sleeping pills.

Participant Characteristics Yes (n = 168) Rarely (n = 207) No (n = 1623) X2 P- Value

N % n % n %

Gender

Male 81 8.18 87 8.79 822 83.03 5.585 0.061

Female 87 8.63 120 11.90 801 79.46

Age Group

� 25 years 45 7.25 57 9.18 519 83.57 47.298 0.001��

26–35 Years 69 9.66 75 10.50 570 79.83

36–45 Years 27 6.82 21 5.30 348 87.88

>45 Years 27 10.11 54 20.22 186 69.66

Sector

Private 78 7.62 126 12.32 819 80.06 9.631 0.008��

Government 90 9.23 81 8.31 804 82.46

Qualification

Graduation 120 8.35 144 10.02 1173 81.63 0.689 0.712

Post-Graduation 48 8.56 63 11.23 450 80.21

�� = Highly significant (P<0.01) NS = Non-significant (P>0.05)

� = Significant (P<0.05), X2chi-square.

https://doi.org/10.1371/journal.pone.0266739.t007
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characteristics. Respondents were divided into three categories: “Yes” (daily use), “Really”

(sometimes use of sleeping pills), and “No” (no use of sleeping pills).

A high significance (p-value = 0.00) of the age factor for using the sleeping pills was

observed in this study. The use of sleeping pills was enhanced with the increase of age so more

use of sleeping pills was observed in older adults of the educational community. Furthermore,

the sector (p-value = 0.005) where respondents were working was also positively linked with

the use of sleeping pills.

Clinical investigation

Three clinical tests including complete blood count (CBC), Blood Glucose random and serum

uric acid were performed to check the impacts of sleep disorder on blood profile, blood glucose

profile measurement and uric acid level. The heartbeat of patients was also measured. A

Slightly elevated level of WBCs was recorded in sleep disturbed people. The reference value of

WBCs was 7.58–15.4x103/μL while obtained value minimum and maximum were 7.58–

15.4x103/μL. RBCs were in a normal range. Hemoglobin level (7.1–17 g/dl) was different from

lower reference range however from upper reference rage normal. HTC ranged between 22.2–

47.5%. Increased red blood cell width distribution (RDW) (11.2–18.4) was obtained from the

CBC test. Similarly, increased platelet count (109–509 x103/ μL) was obtained from the CBC

test. Blood sugar level was also slightly increased ranging from 76–173. Blood uric acid values

ranged between 2.9–8 mg/dl. Heartbeat level was measured up to 122 hr/m (Table 8).

Associated risk factors

The use of beverages (coffee, tea) is very common in Pakistan, in this study about 54% of

respondents were using tea or coffee to get relax. In 32% of respondents disturbed sleep was

associated with a medical condition. Workload led to mental stress and interrupted circadian

rhythms. Extra use of smartphone is one of the most common risk factors of disturbed sleep

wake cycle leading to sleep disorders (insomnia or sleep apnea), about70% of respondents

were reported extra use of smart cell phones and were experiencing interrupted sleep wake

cycle (Table 9).

Table 8. Clinical assessment with respect to sleep disorder.

Variable Reference Value Mean SD Range (Minimum-Maximum)

WBC (x103/μL) 3.5–10 11.58 2.7 7.58–15.4

RBC (x106/ μL) 3.8–5.8 4.86 0.58 3.8–5.45

HGB (g/dl) 12.0–17.0 13 2.87 7.1–17

HCT (%) 34–47 38.37 8.26 22.2–47.5

MCV (FL) 75–95 78.92 11.77 58.1–92.4

MCH (pg) 24–32 26.44 4.65 8.6–32

RDW 11.0–14.0 14.93 3.61 11.2–18.4

MCHC (g/dl) 31–35 32.43 5.02 22.5–36.7

PLT (x103/ μL) 150–450 291 122.27 109–509

Neutrophils 1.8–7.5 6.4 1.41 4.8–9.9

Lymphocytes 1.5–4 3.71 1.01 2.3–5.43

Monocytes 0.2–0.8 4.83 2.29 0.94–8

Eosinophils 0–0.6 1.75 1.58 0.05–5.9

Blood Sugar level 70–130 122.5 32.32 76–173

Blood Uric acid 2.4–6 5.73 1.6 2.9–8

Heart Beat 60–100 102.70 11.63 87–122

https://doi.org/10.1371/journal.pone.0266739.t008
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Association with other diseases

Fig 2 showed that sleep disorders either insomnia or sleep apnea was associated with many

other health issues and diseases. Sleep disorders were like Headaches, Migraines, Depression,

Sugar or Diabetes, Obesity, and Myopia (Fig 2). These diseases were found in both genders

and all other demographic variables. Tension, depression, headaches, and migraine were more

prominent with sleep disorders than all other health issues.

Age onset patterns

Furthermore, we measured the age of onset patterns in sleep disorders in both sexes. Respon-

dents from both genders have the age range of 22 years to 60 years (Fig 3). Not all the respon-

dents had the same age of sleep disorder. Different respondents were suffered from any kind

of sleep disorder at different age stages. Onset age patterns obtained from the regression equa-

tion is:

Onset age ¼ � 394þ 0:927ðageÞ

Table 9. Associated risk factors of sleep disorder (N = 1998).

Risk factor N Percentage

Use of Beverage 1095 54.80

Bad Mood 1146 57.36

Medical Condition 645 32.28

Mental Stress 729 36.49

Work load 588 29.43

Extra use of smart phone 1400 70.07

https://doi.org/10.1371/journal.pone.0266739.t009

Fig 2. Associated diseases with sleep disorders.

https://doi.org/10.1371/journal.pone.0266739.g002
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From this equation age onset patterns for male and female gender were computed. There is

a slightly difference in onset patterns of age between both genders. The onset of age was mea-

sured in males (30.35 Years) and females (31.07 Years). Fig 2 indicate the age onset patterns of

sleep disorder either sleep apnea or insomnia.

Discussion

People having sleep disorders cannot perform effectively and may suffer from a range of other

health problems. It may also trigger pathological diseases in the human body that disrupt cere-

bral, metabolic, and endocrine functioning [8, 9]. The present study highlighted that there was

a higher risk of short sleep duration similarly by Liang, Qu [23] that has shown a lower risk of

sleeping for 7 hours per night and a higher risk for short sleep duration and long sleep dura-

tion Although the link between obstructive sleep apnea and cardiovascular disorders has been

established, the role of obstructive sleep apnea treatment in terms of cardiovascular outcomes

is debatable, with different treatment options available [24]. Fan, Xu [25] also reported a higher

risk of poor sleep quality with a short sleeping duration which is similar to the findings of the

present study.

Among all respondents, 45.20% (n = 903) of respondents were at moderate to severe levels

of insomnia. A higher prevalence rate of insomnia (45.20%) was observed in the present study

than the prevalence of insomnia (19.3%) reported in university students by Albasheer, Al Bah-

hawi [26] from the Jazan Region of Saudi Arabia and 38.12% prevalence reported by Jiang,

X-L [27] but lower than the prevalence rate (83.3%) reported in the students of Ain Shams

University in Cairo, Egypt by Ibrahim and Abouelezz [28].

The present study showed that genders had no significant impact on the severity and preva-

lence of insomnia. Many other studies also showed that gender had no impact on the severity

and prevalence of insomnia [29–33]. In this study, the age factor had a high level of

Fig 3. Age of onset of sleep disorders.

https://doi.org/10.1371/journal.pone.0266739.g003
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significance (p-value = 0.001) similar to the findings of a study conducted by Bhaskar, Hemav-

athy [34] in Bengaluru, India, and a study conducted by Cuadros, Fernández-Alonso [35]. Fur-

thermore, the sector in which respondents worked (p value = 0.16) had no significant impact

on the severity and prevalence of insomnia but other studies showed a positive link between

the job sector and insomnia [36, 37]. Level of qualifications (p-value = 0.001) was positively

linked with insomnia similar findings to the study conducted by Chen, Ying-Yeh [38] while

many other studies showed a negative association between qualification level and prevalence

of insomnia [36]. Furthermore, the healtcare workers demonstrated poor sleep quality, in par-

ticular during covid pandemic [39].

Sleep apnea a common type of sleep disorder was assessed in this study. Among all respon-

dents, about 34.08% (n = 681) of respondents were at moderate to severe or severe levels of

sleep apnea. The prevalence rate of sleep apnea was 34.08% higher than the prevalence rate

(29.03) recorded in a study by Roche, Johanna [40].

The present study showed that gender had no significant impact on the severity and preva-

lence of sleep apnea however, many studies showed a statistically significant association

between gender and sleep apnea [41]. The age factor was highly significant (p-value 0.001) in

the severity and prevalence of sleep apnea as in other studies [42–44]. Furthermore, sector (p

0.206) had no significant impact on the severity and prevalence of sleep apnea but studies con-

ducted on other professions such as drivers, or factory workers showed a positive link between

profession and sleep apnea [45, 46]. An intriguing study presented data on the impact of con-

tinuous positive airway pressure (CPAP) treatment on reported HRQoL. Participants who

reported more adherence to therapy, greater sleepiness, and greater improvement in daytime

sleepiness as a result of CPAP therapy reported larger improvements in their overall quality of

life. Gender comparisons reveal that males have superior perceived HRQoL at the time of their

first visit and at the time of their CPAP follow-up, despite the fact that females have experi-

enced a more significant improvement [19].

Gender had a significant impact on the occurrence of tension many other studies also

showed similar results [47, 48]. A high significance (p-value 0.001) of the age factor for the

occurrence of tension was also observed in this study and many other studies [36, 49, 50]. Fur-

thermore, the sector (p-value 0.001) where respondents were working suggested a highly sig-

nificant impact on the occurrence of tension [51–53]. The qualification level of respondents

(p-value = 0.242) was not positively linked with the occurrence of tension. Poor sleep quality

was associated significantly with higher stress levels. However, the relationship between aca-

demic performance has not been statistically significant [54].

The use of sleeping pills was increased with the increase in age. This study recorded the use

of sleeping pills more in older age of the educational community. In chronic sleep disorders,

patients use sleeping pills for falling asleep at night [55].

In the present study, it was recorded that sleep disorders either insomnia or sleep apnea was

associated with many other health issues and diseases. Many other studies showed an associa-

tion between sleep disorders and other health problems [56–59].

CBC test results showed a wide range differences between blood cells of a normal people

and those who were suffering from a sleep disorders. High WBCs were recorded in sleep disor-

der patients in the present study similar finding to the results of other studies conducted earlier

[60, 61]. RBCs were in the normal range however other studies showed a higher levels of RBCs

in patients with sleep disorders [62]. Haemoglobin level (7.1–17 g/dl) was different from the

lower reference range however from the upper reference rage was normal. HTC ranged

between 22.2–47.5% which showed a lower level of haematocrit in sleepless patients similar to

Liak and Fitzpatrick [63]. Increased red blood cell width distribution (RDW) (11.2–18.4) was

recorded in the CBC test. Sleep duration and disturbed sleep are associated with elevated red
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blood cell distribution width [64]. Similarly increased platelet count (109–509 x103/ μL) was

recorded from CBC test as earlier studies mentioned that increased platelet count may be posi-

tively associated with sleep apnea [65]. Blood sugar level was also slightly increased ranging

from 76–173. Diabetes is significantly associated with a sleep disorder [66]. Heartbeat level

above the normal range was due to disturbed sleep [67].

In the present study sleep disorders were positively associated with headaches, migraines,

depression, sugar or diabetes, obesity, myopia, and high blood pressure. While other studies

also showed a positive association of sleep disorders with the above-mentioned diseases; head-

aches, Migraines [68–70], Depression [71, 72], diabetes [73, 74], obesity [75, 76], myopia [77]

and high blood pressure [78]. Tension, depression, headache, and migraine were more associ-

ated with sleep disorders than all other health issues.

Conclusions

This study concluded that individuals of the educational community were suffering from bad

quality of sleep either short sleep duration or long sleep duration. Insomnia is more prevalent

than sleep apnea among the educational community. Individuals of older age were using sleep-

ing pills and also suffering from tension along with many other diseases like headaches,

migraines, depression, diabetes, obesity, and myopia. Tension, depression, headache, and

migraine were more associated with sleep disorders than all other health issues. This study rec-

ommended that as sleep disorders are neglected health problems and people are less aware to

sleep health, Government should introduce sleep management programs and under these pro-

grams, government should create awareness related to the importance of sleep among general

population.
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