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ABSTRACT

Background: Cardiovascular diseases (CVDs) are a category of illnesses that
affect the heart and blood vessels and are the major cause of death and
morbidity globally and locally in Saudi Arabia (SA). Risk factors for
developing CVD include hypertension, diabetes mellitus, obesity and others.
Sleep has an important physiological, physical and psychological role and
disturbance in sleep quality or quantity is associated with adverse health
effects, such as hypertension and obesity. This study aims to look for the
association between sleep quality and CVD risk. Methods: In this cross-
sectional study, Makkah’s general population was given an online survey
from June 2022 to August 2022 to complete. An adequate statistical analysis
was performed once the data was collected. Results: The study shows that
sleep quality scores would decrease in hypertensive participants (B = -1.08, p-
value = 0.073, Lower confidence interval (CI) = -2.27), in participants eating
fatty food (B = -0.85, p-value = 0.008, Lower CI = -1.48) and in participants
who breathe more than normal during exercise (B = -2.02, p-value = <0.000,
Lower CI = -2.49). Conclusion: Poor sleep quality is associated with an increase
in CVD risk, such as hypertension and fatty food consumption. However,
maintaining proper sleep duration and quality could serve as prevention for

developing hypertension.

Keywords: Makkah, sleep quality, Cardiovascular risk, Saudi Arabia,
Makkah population, lack of sleep.

1. INTRODUCTION

Cardiovascular diseases (CVDs) are groups of conditions affecting the heart

and blood vessels and are the leading cause of mortality and morbidity

1of7



REPORT | OPEN ACCESS

worldwide (WHO, 2021). It is also the leading cause of mortality in Saudi Arabia (SA), accounting for approximately 42% of total
deaths (Aljefree and Ahmed, 2015). There are major risk factors that could increase the risk of developing CVD significantly,
including high blood pressure (BP), high low density lipoprotein cholesterol, diabetes mellitus (DM), obesity and others (CDC,
2022).

Sleep has important physiological, physical and psychological effects, but disturbance in sleep quality or quantity is associated
with adverse health effects, such as hypertension (Lo et al., 2018; Suqati et al., 2020), obesity (Fatima et al., 2016) and psychological
distress (Rezaei et al., 2018). The concept of sleep quality is considered a broad concept that can be investigated subjectively through
various sampling methods or objectively, as measured according to polysomnography and other techniques. A definition that
encompasses all the aspects of sleep quality is challenging to obtain; however, according to (next ref here) a study, sleep quality is
associated with the self-satisfaction of a person with all aspects the sleep experience (Nelson et al., 2022). Sleep experience features
include sleep efficiency, latency, duration and absence of sleep interruption (Nelson et al., 2022).

There are a limited number of studies that discuss sleep quality among Saudi populations. However, the available data shows
that sleep disorders appear to be prevalent among Saudi populations. Studies revealed that 3 out of 10 Saudi men (Bahammam et
al., 2008) and 4 out of 10 Saudi women are at high risk of obstructive sleep apnea (Bahammam et al., 2009). Another study shows
that short sleep durations (<7 hours) are prevalent among Saudi adults and longer sleep durations among Saudi adults are
associated with an increase of comorbid conditions (Ahmed et al., 2017). This alone indicates the prevalence of sleep disturbance
among Saudi populations.

Previous studies have shown an association between low sleep quality and increased CVD risk. A study from 2011 showed 63%
that the individuals lacking sleep time and poor sleep quality. Furthermore, a 79% higher risk of coronary heart disease when
compared to normal sleepers (Hoevenaar-Blom et al., 2011). This study aims to look for variables related to sleep quality that affect
CVD risk in the Makkah population and to assess the sleep quality of participants and its relation to multiple CVD risk factors.

2. METHODOLOGY

This is a cross-sectional study directed toward the general population of Makkah, SA. An online survey was sent from June 2022 to
August 2022, via multiple social media channels and after obtaining ethical approval from the Biomedical Research Ethics
Committee at Umm Al-Qura University. Participants were selected via convenience sampling. In total, 494 participants from the
Makkah province enrolled in this study. The minimum sample size for a 95% confidence interval (CI) was calculated by epi info
software VER 2.1; this equaled a minimum sample size of 385 participants for Makkah’s population.

The questionnaire was composed of the participant consent form followed by 38 questions. The first four questions gathered
demographic data, the next 15 questions were used to evaluate sleep quality and the last 19 questions were used to assess
cardiovascular risk factors. A pilot study was done on 30 participants to ensure clarity as well as simplicity. The questionnaire
reliability was tested by Cronbach’s Alpha revealing a value of 0.74 which indicated an acceptable reliability.

The data was collected and entered through Excel 2020 and statistical analysis was performed using the Statistical Package for
the Social Sciences (SPSS) software version 26. For categorical variables, frequencies and percentages were used, while the mean
and standard deviation were used for numerical variables. A bivariate analysis, including the chi-square, t-test and one-way
ANOVA tests, were conducted to determine the association between the variables. Multiple linear regression was executed only for

the factors associated with the sleep quality score in the bivariate analysis.

3. RESULTS

We interviewed a group of people from Makkah, SA, via an online survey. A total of 494 participants were enrolled in this survey.
Their demographical profiles are in (Table 1). Most participants’ age groups ranged from 18 to 24-year-old (n = 198,40.1%). Male
participants demonstrated the most response (n = 271, 54.9%). Most participants were single (n = 243,49.2%). Furthermore, most
participants were college students (n = 334,67.6%), as in (Table 1).

Figure 1 demonstrates a significant association among participants with hypertension who had less sleep quality than others
(mean = 25.73, standard deviation (SD) = 6.86, P-value = 0.013). On the other hand, other risk factors, including DM, cancer, high

cholesterol and angina, have shown no significant association regarding sleep quality.
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Table 1 Socio-demographic data

| N (Total=494) | %
Age
18-24 198 40.1
25-34 104 21.1
35-44 64 13.0
45-54 85 17.2
55+ 43 8.7
Gender
Male 271 54.9
Female 223 45.1
Marital status
Married 237 48.0
Single 243 49.2
Divorced 11 2.2
Widower 3 0.6
Educational level
University 334 67.6
High school or diploma | 123 24.9
Below high school 23 4.7
Other 14 2.8

30

25

20

15

10

5

0 —

Hypertension Diabetes High Cholesterol Angina
YES 25.73 26.39 25.5 24.48
ENO 27.37 27.01 26.99 26.85
M P-value 0.013 0.343 0.067 0.067

Figure 1 The relation between having a medical and/or family history of some medical conditions that are considered to be a risk

YES ®ENO MmP-value

factor for cardiovascular diseases and the quality of sleep scale score

With respect to Table 2, participants aged 25-34 had better sleep quality (mean = 27.96, SD = 6.48), which is in opposition to
participants between 18-24 (mean = 25.61, SD = 7.40), who showed declining sleep quality. Furthermore, an association was found
between cardiovascular risk factors and quality of sleep from the participants who said their diet “Rarely” (mean = 28.35, SD = 7.06)
contains fatty foods. It was seen that these participants had greater sleep quality as opposed to the participants who said their diet

“Always” (mean = 23.74, SD = 8.21) contained fatty food, with an estimated p-value = 0.003, which is significant.
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Table 2 The relation between some cardiovascular risk factors and the quality of sleep scale score

| Mean | SD ‘ P-value
Age
18-24 25.61 | 7.40
25-34 2796 | 6.48
35-44 27.73 | 6.11 | 0.063
45-54 2729 | 749
55+ 2748 | 7.99
My diet contains fatty foods
Always 2374 | 8.21
Usually 25.89 7.26
Sometimes 27.40 6.39 | 0.003
Rarely 28.35 7.06
Never 27.11 10.11
I add salt to my food
Always 25.86 7.56
Usually 27.75 | 6.72
Sometimes 2632 | 6.89 | 0.101
Rarely 27.72 | 6.38
Never 28.35 7.90
When I exercise I breathe more than usual?
Always 21.50 6.79
Usually 2457 | 6.89
Sometimes 2696 | 6.85 | <0.000
Rarely 2847 | 6.16
Never 30.44 6.41
I train at least one time a week or more
Always 27.63 | 7.81
Usually 27.67 6.85
Sometimes 26.63 6.83 | 0.397
Rarely 25.95 7.08
Never 2637 | 7.37
I measure my weight
Always 2648 | 8.18
Usually 2625 | 6.95
Sometimes 26.99 | 6.97 | 0.802
Rarely 26.59 6.56
Never 27.88 7.53
Do you follow a healthy diet?
Yes 26.83 | 7.07
No 2667 | 720 | O
Are working in a job that requires physical activities
Yes 2594 | 7.30
No 2700 |70 | P
Did a doctor or anyone from the medical field tell you that you are
obese
Yes 2655 | 7.30
No 2678 |71 |
Have you been smoking for more than 10 years?

Medical Science 27, €260ms3078 (2023) 4of7



REPORT | OPEN ACCESS

Yes 26.53 7.28
No 26.84 6.92

0.732

Additionally, participants who said “Always” (mean = 21.50, SD = 6.79) experienced increased breathing during exercise and
had poor sleep quality, whereas participants who responded “Never” (mean = 30.44, SD = 6.41) had better sleep quality, which was
also significant (p-value = <0.000).

Table 3 Multiple regression analysis for the risk factors that showed significant association with the quality of sleep scale score in

the bivariate analysis

95% CI for B
B P-value
Upper | Lower
Hypertension -1.08 | 0.073 0.10 -2.27
My diet contains fatty foods -0.85 | 0.008 -0.22 -1.48
When I exercise, I breath more than usual -2.02 | <0.000 -1.55 -2.49

Table 3 show that the sleep quality score in hypertensive participants would decrease (B = -1.08, p-value = 0.073, Lower CI = -
2.27). Moreover, the second variable showed a decrease in sleep quality scores (B =-0.85, p-value = 0.008, Lower CI = -1.48). Finally,
the third variable also showed a decrease in their sleep quality scores (B =-2.02, p-value = <0.000, Lower CI =-2.49).

4. DISCUSSION

Our study demonstrates a correlation between low sleep quality and cardiovascular risk factors, including hypertension and eating
fatty foods, which shows a decrease in sleep quality scores while other risk factors, such as DM, high cholesterol and angina, had no
significant association in relation to sleep quality. Our results are consistent with those of previous studies Min et al., (2018), Kruger
et al., (2014) and Ferranti et al., (2016) that found an association between unhealthy food and poor sleep quality. Moreover, a
previous study in China revealed that poor sleep quality was significantly associated with higher BP (Yang et al., 2021).

Another study also showed the association between low sleep quality and an increase in BP (Grandner et al., 2018). The
associations in these studies are similar to what we found in our study. In contrast, there are other studies in Ethiopia (Birhanu et
al., 2020) and China (Lou et al., 2012) that showed a relationship between DM and poor sleep quality, which was non-significant to
our study. The discrepancy with the studies conducted in Ethiopia and China may be due to potential confounders, such as
drinking alcohol, smoking, family history of DM, obesity, body mass index and depression, all of which might play a major role in
sleep quality and could change the results of the study.

Furthermore, we believe that these discrepancies might be due to sociocultural and socioeconomic differences, as well as
psychosocial and behavioral factors. Interestingly, an association was found in studies done in the United States (Gangwisch et al.,
2010) and Japan (Kaneita et al., 2008) between sleep duration and high cholesterol levels in adolescents. These studies found that
adolescent females with low sleep duration were more likely to have high cholesterol levels. According to our research, we believe
that decrease in sleep quality has an association with increased cardiovascular risk, such as hypertension. However, increasing
sleep duration and quality could potentially serve as a primary preventative measure and treatment for hypertension.

Furthermore, these results help us understand how sleep quality and cardiovascular risk factors are connected and help us
improve our awareness of the sleep quality of the general population of Makkah, SA, to ensure a decrease in cardiovascular risk.
This study has potential limitations, such as difficulty in finding criteria of assessment for sleep quality. Moreover, we considered
several socioeconomic status variables as confounding factors to investigate the independent association between sleep quality and
cardiovascular risk factors. Although the data of our research were collected based on a self-reported questionnaire, the precision of

the information is not accurate.

5. CONCLUSION

Our research findings showed that poor sleep quality are associated with an increase in cardiovascular risk, such as hypertension
and fatty food consumption. However, maintaining proper sleep duration and quality could serve as a preventative measure for
developing hypertension. Moreover, these findings help us understand the relationship between cardiovascular risks and sleep

quality, allowing us to raise public awareness of this relationship among the general Saudi Arabian population.
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