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Background

Sleep is crucial to the human’s health and essential for life.[1] 
It is involved in multiple systemic physiological mechanisms, 
such as metabolism, appetite regulation, immune and hormone 
function, and cardiovascular systems.[2] It is recommended by 

The National Sleep Foundation to get at least 7 h of  sleep daily 
for adults. Short (<7 h) and long (>9 h) sleep duration has been 
reported to be associated with increased risk of  morbidity and 
mortality.[3] Namely, cardiovascular and cerebrovascular disease, 
obesity, diabetes, cancer, and depression.[4]

However, nearly one-third of  adults report short sleep duration.[5] 
Responsible factors that lead to increases in the prevalence of  
short sleep durations include bright environmental light during 
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AbstrAct

Background: Sleep is crucial to human’s health and essential for a person’s wellbeing. It is involved in multiple physiological 
mechanisms, such as metabolism, appetite regulation, immune and hormone function, and cardiovascular systems. The National 
Sleep Foundation recommends 7–9 h of sleep each night for adults. Short (<7 h) and long (<9 h) sleep duration has been reported 
to be associated with increased risk of morbidity and mortality. Aim: 1) To assess the prevalence of short sleep durations among 
Saudi adult population. 2) To examine comorbid medical condition’s association with short sleep duration. Methods: A nation‑wide 
quantitative cross‑sectional study using an online self‑administered constructed questionnaire during the period from August to 
October 2018 was conducted. The questionnaire included demographic characters, such as age, gender, education level, height, and 
weight. As well as some of the participants’ habits such as consuming coffee and/or tea, smoking status, and other habits known 
to be associated with shorter sleep hours. The questionnaire also included self‑reported duration of sleep and history of diagnosed 
medical illnesses. Results: The study included 805 adult Saudi participants with ages ranging from 15‑ to 60‑year old and mean age 
of 21.8 ± 10.7‑year old. About 63% of the participants were females. It was established that almost half 49.6% of the participants sleep 
for <7 h daily, and 39.3% of them sleep for 7–9 h. Conclusion: About half of Saudi adults do not get enough hours of sleep. Especially, 
people who are married, above 30‑year old, students or tea drinkers (P < 0.05): furthermore, people with medical comorbidities such 
as anxiety, depression, and insomnia had a higher association with short sleep duration. Last, sleep deprivation adversely affects the 
physical wellbeing and quality of life of participants, demonstrated in bad mood, somnolence, and tiredness during the day time.
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the night time, longer workdays, night shifts, and use of  
electronics, such as television, radio, and computers.[6] Studies 
suggest that short sleep duration may result in greater insulin 
resistance, along with decreased leptin and increased ghrelin 
through regulation of  the hypothalamic-pituitary-adrenal axis. 
This possibly will lead to metabolic abnormalities and weight 
gain.[7] However, the mechanism of  the relationship between 
sleep duration and chronic diseases is understudied and has not 
yet been explained.[8]

Studies reported that short sleep results in decreased glucose 
tolerance and increased insulin resistance, sympathetic tone, and 
blood pressure.[9] Experiments have established that short sleep 
results in elevations in C-reactive protein levels, an inflammatory 
marker that is related to cardiovascular disease[10] Furthermore, 
published studies confirmed that there is a link between short 
sleep duration and chances of  developing hyperlipidemia, motor 
vehicle accident, and increased risk of  coronary artery disease.[11]

Although the complications and adverse effects of  inadequate 
sleep duration can be a detriment to a person’s quality of  life 
and daily living, affecting their mood, self-esteem, productivity, 
and potentially leading to more serious chronic morbidities such 
as hyperlipidemia, hypertension, and cardiac disease. They can 
be avoided and this behavioral issue can be effectively managed 
through preventive medicine at the primary care level where 
people can receive the most important keys to tackling this 
issue: health promotion and maintenance, medical counseling, 
and patient education.

The current study aimed to assess the prevalence of  short sleep 
durations among Saudi adult population and its association with 
comorbid medical conditions.

As of  writing this paper, there are very few population studies in 
Saudi Arabia that measure the prevalence of  short sleep duration, 
its associated factors, and consequences of  comorbidity on this 
unhealthy behavior. Thus, this study was conducted to further 
reinforce the literature knowledge in the region about the problem.

Methodology

A nation-wide quantitative cross-sectional study using an online 
self-administered structured questionnaire during the period from 
August to October 2018 was conducted. The sample size was 
decided relying on this established formula n = (z2 × p × q)/d2,[12] 
where n is the minimum sample size, z = 1.96, P = 0.5, and 
q = (1 − p) =0.86. After doing the calculations, we found that the 
minimum sample size to achieve a precision of  ±4% with a 95% 
confidence interval (CI) is 601 after accounting for on-response 
and incomplete data we set our goal to 805 participants. All 
participants aged 15–60 years, Saudis, who completed all the 
required questions of  the survey were included in the study.

Exclusion criteria apply to non-Saudis, below 15-year old 
and those who are currently using any sleep medication. The 

researchers distributed the questionnaire randomly in known 
social media platforms through the use of  Google form. 
Participants were requested to give their consent before filling 
the questionnaire. The questionnaire was developed by the 
researchers after intensive literature review and it was reviewed 
by medical experts for modifications. The questionnaire included 
demographic characters, such as age, gender, education level, 
height, and weight. There are questions about the participants’ 
habits like consuming coffee and/or tea, and whether they are 
smokers or not. The questionnaire also included self-reported 
duration of  sleep and history of  diagnosed diseases, such as 
diabetes mellitus (DM), hypertension (HTN), hyperlipidemia, 
asthma, and chronic obstructive pulmonary disease (COPD). 
The ethical approval to conduct this study was obtained from 
the research ethics committee of  Shaqra University.

Data analysis
After data collection, it was revised, entered into a computer 
and analyzed with statistical software IBM SPSS version 20. 
The given graphs were constructed using Microsoft excel 
software. Statistical analysis was performed using two-tailed 
tests and alpha error of  0.05. P value ≤0.05 was deemed 
statistically significant. Chi-square/Mont Carlo exact test and 
Fisher’s exact test were used to test for the association between 
different patients’ factors and sleep duration. Exact tests were 
used if  there are small frequencies where chi square is invalid. 
Multiple logistic regression model was used to identify the most 
important predictors for short sleep duration after adjusting all 
confounders.

Results

The study included 805 adult Saudi participants with ages that 
ranged from 15- to 60-year old and mean age of  21.8 ± 10.7-year 
old. About 63% of  the participants were females and 61% were 
unmarried. University level of  education was recorded among 
77% of  the sampled adults and 50% were students.

Figure 1: Prevalence of sleep duration among Saudi adult population 
in 2018
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With regard to sleeping duration, 49.6% of  the participants sleep 
for <7 h daily and 39.3% of  them sleep for 7–9 h daily [Figure 1].

On relating sleeping duration with participants’ personal 
characteristics [Table 1], it was clear that about half  of  both males 
and females (49%) sleep for <7 h daily. With regard to age, 24.4% 
of  those who aged <18 years sleep for <7 h daily compared with 
64.5% of  those who were >30 years with recorded statistical 
significance (P < 0.05). Considering marital status, 59.8% of  
married participants sleep for <7 h daily compared with 43.7% of  
unmarried adults and this difference was found to be statistically 
significant (P < 0.05). As for educational level, 80% of  those 
who had primary educational level sleep for <7 h daily compared 
with 51.4% of  university graduated participants with statically 
significance (P < 0.05). Also, 80.8% of  retired population sleep 
for <7 h daily compared with 44.1% of  students. Considering 
number of  coffee cups per day, 57.4% of  those who had three 
cups of  coffee per day or more sleep for <7 h compared with 
46.8% of  those who did not drink coffee with borderline 
statistical significance (P = 0.066). As for tea drinking, 54.5% of  
those who had three cups of  tea per day or more sleep for <7 h 
compared with 46.4% of  those who did not had tea at all with 
significant difference (P < 0.05).

On relating sleeping duration with comorbidities [Table 2], 
56.1% of  those who complained of  anxiety sleep for <7 h 
daily and also 54% of  those who had late insomnia and 48% 

of  participants with early insomnia. About 36% of  participants 
who were overweight sleep for <7 h daily, whereas those who 
reported diagnosis of  depression were found to be 14.5%. 
About 41% of  participants who had interrupted sleeping also 
sleep for <7 h daily. Tiredness during the day time was recorded 
among 60.7% of  those who sleep for < 7 h daily, whereas 77.9% 
had unpleasant mood.

Finally, multiple logistic regression model for predictors 
of  short duration sleep revealed that among all included 
determinants, age, coffee drinking, and marital status were 
the most significant determinants [Table 3]. As for age, the 
increased age by 1 year was associated with increase in the 
likelihood of  short duration sleep by about 72% (OR = 1.72; 
95% CI: 1.3-2.3). Considering marital status, married 
participants recorded 24% more likelihood for short duration 
sleep than unmarried (OR = 1.24; 95% CI: 1.12–1.79). With 
regard to coffee drinking, the increased intake by one more 
cup per day was associated with increased likelihood for 
short-duration sleeping by about 18% (OR = 1.18; 95% CI: 
1.10–1.69) keeping all other factors constant.

Discussion

Sleep deprivation is a very common problem worldwide, and in 
Saudi Arabia in particular as evident by this study’s results, affecting 
the productivity of  the participants and causing low mood. Also, it 

Table 1: Distribution of sleep hours among Saudi adults population according to their personal characteristics
Personal data Sleep hours P

<7 h 7‑9 h >10 h
n % n % n %

Gender Male 149 49.8 116 38.8 34 11.4 0.976
Female 250 49.4 200 39.5 56 11.1

Age in years <18 11 24.4 22 48.9 12 26.7 0.001*
19-30 223 44.2 210 41.7 71 14.1
31-60 165 64.5 84 32.8 7 2.7

Marital status Married 171 59.8 99 34.6 16 5.6 0.001*
Unmarried 217 43.7 208 41.9 72 14.5
Divorced 11 50.0 9 40.9 2 9.1

Educational level Primary 4 80.0 1 20.0 0 0.0 0.045*
Intermediate 3 30.0 5 50.0 2 20.0
Secondary 72 42.9 67 39.9 29 17.3
University/more 320 51.4 243 39.1 59 9.5

Job Student 179 44.1 169 41.6 58 14.3 0.001*
Employee 115 55.3 78 37.5 15 7.2
Not working 84 50.9 64 38.8 17 10.3
Retired 21 80.8 5 19.2 0 0.0

Coffee cups per 
day

None 73 46.8 57 36.5 26 16.7 0.066
One 180 46.9 162 42.2 42 10.9
Two 84 53.5 62 39.5 11 7.0
Three or more 62 57.4 35 32.4 11 10.2

Tea cups per day None 83 46.4 73 40.8 23 12.8 0.016*
One 205 47.8 184 42.9 40 9.3
Two 69 57.5 39 32.5 12 10.0
Three or more 42 54.5 20 26.0 15 19.5

P=Pearson χ2 test, *P<0.05 (significant)
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was found to have a statistically significant association with multiple 
comorbidities as demonstrated by the results of  this study.

Both genders were found to have similar percentages of  sleep 
deprivation with a slight increase in males 149 (49.8%) compared 
with females 250 (49.4%), which is in accordance with another 
study done in Saudi Arabia which showed that there is no 
difference in sleep duration between males and females.[13]

It was found that the majority of  the participants (49.6%) 
sleep <7 h a day, which is considered a higher percentage 
compared with a study conducted in America on 444,306 adults[14] 
as well as other studies worldwide.[15,16]

The age factor played a significant role in the association 
between increasing in age and short sleep duration, for instance, 
165 (64.5%) of  participants aged >30-year old sleep <7 h/day. 
Which is a result replicated in other studies.[17]

Furthermore, married participants were found to suffer from 
short sleep duration 171 (59.8%) when compared to unmarried 

participants 217 (43.7%), which is an expected result due to the 
increase in daily life duties and responsibilities married people 
are usually facing, including the potential of  being parents which 
makes it harder to gain the appropriate amount of  sleep daily. 
Educational level in this study showed a statistically significant 
association to short sleep duration, especially in university 
students of  which 320 (51.4%) were found to sleep <7 h a day.

Participants who are currently employed 115 (55.3%) have 
shown a higher number of  short sleep duration in contrast 
to unemployed participants 84 (50.9%). It is predictable that 
students are likely affected by late-night activities and early 
morning school manifesting in a high percentage of  short sleep in 
this population 179 (44.1%), which is a shared problem students 
face worldwide as shown in a study conducted on Chinese 
university students in 2017.[18]

We can also see that retired people are showing higher percentages 
of  short sleep 21 (80.8%) and this is most likely goes with the 
fact that retired people are mainly from the old age population 
which is a factor of  its own.

Coffee can affect sleep duration, for instance, those who drink 
three or more cups of  coffee have a higher percentage of  short 
sleep duration 62 (57.4%), which goes with a previous study 
done in Taiwan.[19]

Contributors who drink tea frequently were found to have 
a statistically significant relation with short sleep duration 
42 (54.5%), which also goes with another study done in the 
USA in 2013.[20]

Furthermore, there is a statistical relation between short sleep 
duration and participants who suffer from depression 58 (14.5%). 
The same is observed for people with anxiety 224 (56.1%), 
which is similar to other study done in the Netherlands on 2,619 
participants in 2013.[21]

A high percentage of  people who reported sleeping <7 h had 
early insomnia 192 (48.1%), and an even a higher percentage 
reported suffering from late insomnia 217 (54.4%). In accordance 
with a study done in 2010 measuring short sleep duration, 
insomnia and mortality.[22]

Another high percentage 163 (40.9%) of  participants with short 
sleep duration reported suffering from interrupted sleep, and 
311 (77.9%) reported affected mood.

In this study, we could not find a statistically significant relation 
between short sleep duration and asthma, BMI, DM, and HTN. 
However, such associations were present in other studies that 
discussed the relationship between short sleep and asthma,[23] 
BMI,[24,25] DM,[26] and HTN.[27]

When comparing the study results to very recent literature, we 
find multiple similarities in regards to significant associations 

Table 2: Distribution of comorbidities among Saudi 
adults population according to their sleep duration

Comorbidities Sleep hours P
<7 h 7‑9 h >10 h

n % n % n %
DM 17 4.3 6 1.9 3 3.3 0.207
HTN 21 5.3 11 3.5 4 4.4 0.519
Depression 58 14.5 34 10.8 23 25.6 0.002*
Asthma 25 6.3 15 4.7 6 6.7 0.630
Hypercholesterolemia 41 10.3 28 8.9 6 6.7 0.533
Overweight 145 36.3 115 36.4 27 30.0 0.494
Anxiety 224 56.1 104 32.9 28 31.1 0.001*
Early insomnia 192 48.1 107 33.9 34 37.8 0.001*
Interrupted sleep 163 40.9 95 30.1 33 36.7 0.012*
Late insomnia 217 54.4 162 51.3 28 31.1 0.001*
Tiredness during day time 242 60.7 126 39.9 44 48.9 0.001*
Insufficient sleeping affect mode 311 77.9 260 82.3 73 81.1 0.342
DM=diabetes mellitus; HTN=hypertension; P=Pearson χ2 test. *P<0.05 (significant)

Table 3: Multiple logistic regression model for 
determinants of short sleep duration among Saudi adult 

population
Determinant B SE P OR 95% CI for OR

Lower Upper
Gender −0.031 0.157 0.846 0.970 0.712 1.320
Age 0.546 0.139 0.001 1.727* 1.315 2.269
Marital status 0.216 0.054 0.045 1.240* 1.120 1.790
Education 0.111 0.154 0.472 1.117 0.826 1.510
Job 0.009 0.100 0.930 1.009 0.830 1.226
Coffee 0.170 0.009 0.044 1.180* 1.10 1.690
Tea 0.053 0.089 0.551 1.054 0.886 1.255
Constant −1.830 0.709 0.010 0.160
Pseudo R2: Model significance 26%; 0.026*
Model accuracy 59.9%
SE=standard error; OR=odds ratio; CI=confidence interval
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of  short sleep to the multitude of  factors found in this study, 
namely, a study conducted in New Zealand in 2019 showed 
the relation between short sleep duration and participant’s 
psychological wellbeing demonstrated in the presence of  bad 
mood, dissatisfaction and low self-esteem in people who sleep 
less than 7 h a day.[28] Other studies showed the relation to 
physical and social factors,[29] and lastly, depression.[30] On the 
other hand, some result did not align with commonly found 
and documented relations: hypertension, diabetes mellitus, 
and hyperlipidemia to name a few. This can be seen in a recent 
study conducted in Taiwan on 26,016 volunteers in 2019 which 
evidently shows that sleep duration is associated with metabolic 
syndrome components.[31] We postulate that the reason for 
this discrepancy is the small sample size. Furthermore, when 
assessing the medical history of  participants and checking for 
comorbidities, self-reports were relied upon to gain the data 
rather than professional medical diagnosis.

Conclusions

After analyzing the results of  this research, it was concluded 
that about half  of  Saudi adults do not get enough hours of  
sleep, especially people who are married, >30-year old, students 
and tea drinkers. People with medical comorbidities such as 
anxiety, depression, and insomnia had a higher association with 
short sleep duration. Sleep deprivation adversely affects the 
physical wellbeing of  participants demonstrated in bad mood 
and tiredness during the day.

Thus, it is recommended to express the importance of  adequate 
sleep duration during health education sessions in primary 
healthcare centers and implement campaigns for the benefit of  
the general population regarding the adverse effects of  short 
sleep.
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