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Abstract:

Introduction: Cardiovascular disease (CVD) is a significant health problem. Comprehending
the link between CVD risk and sleep quality is crucial to promote cardiovascular health.
Purpose: To assess the association between cardiovascular risk and poor sleep quality.
Methods: This is a case-control study; cardiovascular risk was calculated using the
Systematic Coronary Risk Evaluation (SCORE) risk scale. Fifty participants identified as high
cardiovascular risk (=5%) were considered cases, while 63 participants identified as low (<
2%) or intermediate cardiovascular risk (3-5%) were considered controls. Sleep quality was
assessed using the Arabic version of the Pittsburgh Sleep Quality Index (PSQI), and quality of
life (QOL) was assessed by the World Health Organization Quality of Life questionnaire. We
evaluated the association between sleep quality, Quality of life, and cardiovascular disease
risk. Results: A total of 113 patients participated in this study. Comparing the case and
control groups revealed a significantly poor sleep quality (P< 0.001) and a positive correlation
(0.763) in the cases compared to the controls. Also, there was statistical significance between
cases and controls (P<0.001) regarding all Quality of life domains. There was a significant
negative correlation between PSQI score and all four domains of Quality of life (-0.728, -
0.745, -0.763, -0.715). Multivariate logistic regression revealed that poor sleep quality was
significantly associated with increased CVD risk after age and sex adjustment (odds ratio
167.147). Conclusions: High cardiovascular disease risk is associated with poor sleep quality
and Quality of life, independent of age or sex.

Keywords: Estimated cardiovascular risk, Quality of life, Sleep quality.

Introduction One of the United Nations' sustainable

According to estimates from the World
Health Organization (WHQO), 17.9 million
people worldwide died from cardiovascular
diseases (CVD) in 2019, which accounted
for 32% of all fatalities. CVDs remain the
leading cause of death globally.

development goals (SDGs) is to reduce
mortalities from non-communicable
diseases through prevention and treatment.
Risk assessment is a crucial step in the
present strategy for the primary prevention

of atherosclerotic cardiovascular disease. @
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Some studies have suggested that sleep
may play a role in both the development
and progression of CVD and may have
possible downstream effects on the
pathophysiology and clinical course of
CVD. Specifically, short sleep duration and
insomnia, alone or in combination, are
associated with increased cardiovascular
morbidity and mortality after adjusting for

other key risk factors. ¢4

Chronic sleep deprivation is associated
with an increased risk of developing
obesity, diabetes, and hypertension; it can
also lead to higher levels of inflammation in
the body, contributing to the development

of cardiovascular problems. ©

The association between sleep-related
disorders and CVD remains controversial
and lacks epidemiological evidence in the

general population. ©

A poor quality of life (QOL) can
profoundly affect physical health by having
higher stress levels, which can lead to the
release of stress hormones such as cortisol.
Prolonged exposure to stress hormones can
contribute  to the development or
exacerbation of various physical health

problems, including CVD.("

Additionally, poor QOL may lead to
unhealthy behaviors such as a sedentary
lifestyle, poor nutrition, and inadequate

sleep, further
health. ®

compromising  physical

Poor sleep can significantly impact
various aspects of an individual's QOL,
leading to a range of physical, mental, and

emotional consequences. ©

The cumulative effect of poor sleep on
physical health, cognitive functioning,
mental health, and social interactions can
significantly impact an individual's overall
well-being and QOL. It can lead to feelings
of frustration, helplessness, and
dissatisfaction. It may also contribute to a
reduced sense of vitality, enjoyment, and

fulfillment in daily activities. ©

Prioritizing quality sleep can lead to
numerous benefits, including improved
physical health, mental well-being, and
overall QOL. %

Knowledge gap: Estimating individual
risk of developing cardiovascular disease is
fundamental in preventive cardiology.
Further studies are required to determine
the role of sleep in the development of
CVD. We must assess the association
between sleep quality and cardiovascular
risk by comparing low/intermediate and

high cardiovascular risk profiles.

The study assesses the association
between cardiovascular risk and poor sleep

quality.
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Methods:

Design: This is a case-control study
conducted on two groups. The cases group
includes patients with high cardiovascular
disease risk according to the Systematic
Coronary Risk Evaluation (SCORE) risk
scale. The control group includes patients
with low or intermediate cardiovascular

disease risk.

Setting and participants: The participants
were recruited from the Family Medicine
outpatient clinics, Faculty of Medicine,
Cairo University, with an average of 2-3
patients/day on three working days per
week during the clinic working hours from
August 2022 to July 2023.

After explaining the study's aims and
benefits, patients attending family medicine
clinics aged 40 to 65 years and not having
any exclusion criteria were invited to

participate.

Exclusion criteria include chronic liver,
kidney disease, heart failure, patients
known to have any mental illness, diabetes,
previous cardiovascular events, familial
hypercholesterolemia, and inherited lipid
disorders. Participants were then classified
into cases including high cardiovascular
risk group and controls including low or

intermediate cardiovascular risk group.

Based on evidence from a previous study
by Zhu C et al., 2022 @, Epi-calc 2000
was used to calculate the sample size of this
case-control comparative study. They
assumed 80% power, 0.05 level of
significance, and 8.3% proportion of cases
exposed to detect odds ratio OR= 5 and

with a ratio of cases to controls =1.

The sample size was = 92 participants
(46 in each group). Considering the drop-
out rate of 10%, the estimated sample size
to fulfill the study objectives was 100
participants (50 in each group). However,
the final sample size reached was 113
participants (50 in the cases group and 63 in

the controls group).

After obtaining informed consent from
the participants who agreed to participate in
the study, the participants were interviewed
structured

using a predesigned

questionnaire  composed of personal,

demographic, and medical data
demographic data including age, gender,

working status, and educational level.

The working status includes (not
working, retired, blue-collar workers, which
are one of three specific categories of
manual workers, defined by the Australian
Standard Classification of Occupations as
tradespersons, plant and machine operators
and drivers, and laborers, and white-collar

workers known as suit-and-tie workers
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include workers who work at a desk and
abstain from physical labor. Brief history
(name, age, occupation, residency, and

marital status).

Medical history, including any chronic

disease, medications, previous
psychological problems, or particular habits
(smoking, alcohol, or substance abuse),
followed by general examination, including

blood pressure measurement.

The participants were asked to come for
another two visits. During the second visit,
they came after fasting for ten hours to
withdraw the blood sample to measure the

serum lipid level.

They were interviewed for 15 minutes to
complete the PSQI questionnaire for sleep
quality assessment and the WHOQOL-
BREF questionnaire for Quality of life
assessment. On the third visit, the
participants received the results of their
cholesterol levels, and the cardiovascular

risk score was calculated.
Study tools:

Cardiovascular risk assessment was
assessed using (the SCORE) risk scale, a
10-year risk assessment system for fatal
cardiovascular events in people 40-65 years
of age. It is based on 12 European cohort
studies and presents different national and
regional risk calculation tables adapted to

the cardiovascular disease rate of each
country. It classifies risk ranging from less
than 1 to 15% or more. Low risk is
estimated to be (<1%), intermediate risk
(1% - 4%), and high risk (5% - >15%). The
variables included are gender, age,
smoking, systolic blood pressure, and total

cholesterol. 13

Sleep quality was assessed by the
Pittsburgh Sleep Quality Index (PSQI), an
effective instrument used to measure the
Quality and patterns of sleep in adults. @4
19 |t is an 18-item constructed questionnaire
to assess overall sleep quality over one
month. The 18 items are divided into seven
derived component scores: (1) sleep quality,
(2) sleep latency, (3) sleep duration, (4)
sleep efficiency, (5) sleep disturbance, (6)
medication use, and (7) daytime
dysfunction. These items are rated in terms
of the frequency or severity of the problem
on a four-point Likert scale (e.g., 0 = Not
during the past month and > 3 = Three or

more times a week).

The component scores yield a global
PSQI score ranging from 0 to 21, with
higher scores representing lower sleep
quality. The Arabic version of the
questionnaire proved to be reliable and
valid. ®

The World Health Organization Quality
of Life- Brief (WHOQOL-BREF)
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questionnaire assessed Quality of life. The
Arabic version of the questionnaire proved
to be valid and reliable. It consists of 26
items. Items 1 and 2 assess an individual’s
overall perception of QOL and health,
respectively; the remaining items are
categorized under physical, psychological,
social, and environmental domains. A 5-

point Likert scale rates each item.

The responses were scaled in a positive
direction. The mean score of the items
within each domain was used to calculate
the raw score. Raw scores were then
transformed to a 0-100 scale using a
transformation formula. A higher score
reflects a better QOL. (7:18)

Data management and statistical

analysis:

All collected questionnaires were revised
for completeness, and data were coded. A
database in Excel was developed for data
entry and analysis. The data was treated on
a compatible personal computer using the
Statistical Package for Social Sciences
(SPSS version 23) program. A suitable
analysis was performed according to the
type of data obtained for each parameter.

Qualitative data was presented as
numbers and percentages (proportions).
Quantitative data was presented in the form
of mean and standard deviation. Differences

were considered significant at (p-value) less
than or equal to 0.05. Analysis of relations
was done using the Shapiro-Wilk test to

verify the normality of distribution.

Mann-Whitney test for abnormally
distributed quantitative variables was used
to compare the two studied groups. A chi-
square test compares categorical values in
different groups—the Spearman coefficient
to correlate between two abnormally

distributed quantitative variables.

The strength of the association of sleep
quality with cardiovascular risk was
assessed using univariate and multivariate
logistic regression analysis after adjustment
for confounding factors, such as age and

Sex.

Ethical approval: The study was revised
and approved by the Family Medicine
Department Council at the Faculty of
Medicine, Cairo University. The study
protocol was approved by the Scientific
Research Ethical Committee of the Faculty
of Medicine, Cairo University, and the
Research Ethics Committee at Cairo
University. The approval number is (MS-
633-2022).

The patient consent form was developed
according to the international ethical
guidelines for medical research involving

human subjects based on the WHO
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Research Ethics Review Committee report

on obtaining informed consent. %
Results

In total, 113 participants were included
in this study; of these, 50 were identified as
high cardiovascular risk and considered as
cases, while the remaining 63 were a
control group identified as low and

intermediate cardiovascular risk.

The mean age of the cases and controls
was 61.60 + 2.539 and 52.397 + 6.197,
respectively. There was a statistically
significant difference in age between both
groups. Case and control groups are
matched as regards gender, working status,

and educational level (Table 1).

Scores of PSQI were significantly higher
in cases than controls (P value < 0.001).
Participants with high cardiovascular risk
were significantly poor sleepers. The mean
score of total PSQI in the cases group
(7.720 = 1.5654) is higher than in the
control group (3.619 + 1.197) (Table 2).
The PSQI Scores were positively correlated
with CVD risk scores with a correlation
coefficient of 0.763 (Table 4).

All health-related

domains,

quality-of-life
health,

psychological health, social relationships,

including  physical

and environment. are significantly lower in

the cases group than controls, which was

statistically significant (P<0.001). (Table
3). The PSQI Scores were negatively
correlated with all four domains of Quality
of life. life (-0.728, -0.745, - 0.763, -0.715)
(Table 4).

Multivariate logistic regression after
adjusting for confounding factors (Age and
gender) showed that poor sleeping was
significantly associated with CVD risk (p
<0.0001), so poor sleep quality can be
considered a significant independent risk

factor for cardiovascular disease (Table 5).
Discussion

Our study showed a significant
difference in sleep quality between case and
control groups. This agrees with a large
registry-based Prospective cohort study at
The Stockholm Heart Epidemiology
Program, Sweden, on a total of 2,246 first-
time AMI cases @®, which showed that
disturbed sleep in women and impaired
awakening in men was associated with a
moderately increased risk of adverse
cardiac outcomes after a mean follow-up of

10 years.

Also, our findings agree with those of
Elnahas et al., 2020. @Y A study conducted
at Kasr Alainy Hospital showed that about
40% of bad sleepers and 20% of good
sleepers had intermediate to high ASCVD

risk.
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Furthermore, a study done by Wang et
al. 2022. @ involved 5594 nparticipants
from the National Health and Nutrition
Examination Survey (NHANES) in 2005-
2008. Among the participants with poor
PSQI was
associated with increased 10-year CVD risk
(P <0.001).

sleep quality, positively

The positive correlation between sleep
quality and CVD risk is based on data from
a study conducted by Yazdanpanah et al.
(2020). @3 that investigated the sleep
quality and sleep quantity among Iranian
people and concluded that the prevalence of
CVD was nearly 30% in males who sleep

less than 6 hours.

The increase was just around 19% in
people with long sleep duration, which
could indicate that many neuroendocrine
systems affect sleep homeostasis. A lack of
sleep results in increased sympathetic
activity, blood pressure, and impaired
glucose tolerance, all augmenting the risk

of atherosclerosis.

In contrast to our study, Abraham, C.
2016. @Y conducted a cross-sectional
observational study aimed to assess how
sleep quality and high-intensity physical
activity associated with cardiovascular
(CVD)  risk

inflammatory biomarkers in a sample of

disease factors and

young adults (n=106, ages 18-25 years),

And the results showed that sleep behaviors
displayed no significant association with
CVD risk factors and this might have been
due to the young population (aged between
18-25 years) recruited in Abraham's study.

Also, in contrast to our study, Everding
et al. (2016) conducted a cross-sectional
study among cohort officers to determine
whether sleep quality is associated with an
increased risk for cardiovascular disease or

worsened mental health.

They found that compared with good
sleepers, borderline and poor sleepers
reported decreased health-related Quality of
life. Still, there was no increased risk for
CVD. This may be explained by the age
group and profession of the study

participants.

In our study, we cleared that all domains
of HRQOL were significantly lower in
cases than in controls (P value < 0.001). In
agreement with our study, Chen et al.,
2010. @® conducted a cross-sectional study
on 125 participants recruited from the
outpatient departments of 2 hospitals in
Patients with CAD
estimated significantly worse HRQOL in all

southern Taiwan.

domains.

In contrast to our results, Komalasari, R.,
& Yoche, M. M. 2019. @) The study
involved 397 older participants with a
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history of essential hypertension, coronary
heart disease, heart failure, and ischemic
heart failure who were assessed on their
Quality of life consisting of physical health,
psychological aspects, social relationships,

and environment.

The study results showed that most of
the elderly patients in the hospital's
outpatient department where this study was
performed demonstrated a good quality of
life (94.5%). These results were surprising
as it is known that people with heart
conditions had impaired Quality of life as
compared to those with healthy populations.

In our study, we demonstrated that PSQI
Scores were significantly and positively
correlated with CVD risk score (P value <
0.001) and negatively correlated with all
domains of HRQOL (P value < 0.001 in
all). In agreement with our findings, Jain et
al. 2021. @® found that 77.4% of the study
participants had poor sleep quality and poor
Quality of life, worst in the physical
domain, followed by the psychological,
social relationship, and environmental

domains.

In agreement with our study, Lou et al.,
2015. @ found that in a study of almost 1
33.6% of

participants were poor sleepers according to

thousand Chinese people,

their PSQI. Poor sleepers had significantly
lower Quality of life (P < 001). After

adjustment for confounders, poor sleep
quality was positively associated with a
lower health-related quality of life (OR:
3.67, 95% ClI: 1.30-10.33, P < 0.001).

Study Limitations

The cases and control groups were not
matched regarding age; however, after age
adjustment  in  multivariate  logistic
regression analysis, poor sleeping was
significantly associated with CVD risk, so
poor sleep quality remains a significant
independent risk factor for cardiovascular

disease.
Conclusion

High CVD risk is associated with poor
sleep quality and poor QOL compared to
intermediate and low CVD risk, and this is
independent of age or sex.

Recommendations

A cardiovascular risk assessment should
be part of their routine evaluation for
patients with sleep disorders.

Extensive epidemiological studies are
required to better understand the link
between sleep quality and cardiovascular
health on a larger scale using more recent

cardiovascular risk estimates.
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Table 1: Demographic data among cases and controls.

Variables Cases (n =50) Controls (n = 63) P Value
Age (Years)! 61.60 + 2.539 52.397 + 6.197 < 0.001*
Mean + SD
Gender: 0.255
Male 30 (60%)
30 (47.6%)
Female 20 (40%)
33 (52.4%)
Working status? 0.455
Not working 32 (64.0%) 38 (60.3%)
Retired 4 (8%) 2 (3.2%)
Blue collar worker® 13 (26%) 19 (30.2%)
White collar work 1(2.0%) 4 (6.3%)
Education level?
lliterate 25 (50%) 32 (50.8%)
Reading and writing 0 (0%) 5 (7.9%) 0.265
Lower education level 14 (28%) 15 (23.8%)
Medium education level 5 (10%) 3 (4.8%)
Higher education level 6 (12%) 8 (12.7%)

. Mann Whitney test

2: Chi-square test

*: significant p-value < 0.05
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Table 2: Sleep quality among cases and control groups

Sleep Quality Cases (n=50) | Controls (n= P Value
63)

PSQI Score! 7.720 £1.5654 | 3.619 +1.197 <0.001*

Mean + SD

Sleep quality according

to PSQI score? < 0.001*

Poor sleeper 49 (98%) 19 (30.2%)

Good sleeper 1 (2%) 2 44 (69.8%)

1:Mann-Whitney test

2: Chai square test

PSQI: Pittsburgh Sleep Quality Index

Table 3: Health-related quality-of-life among cases and control groups.

*Significant p-value (p <0.05)

Environmental

Health-related Quality Cases (n = 50) Controls (n = 63) P value
of life
Physical health? 28.060 £ 1.621 36.381 £ 1.979 <0.001
Psychological 19.62 + 1.6399 27.65 = 1.993 <0.001"
health
Social 5.360+ 2.1548 12.206 + 1.416 <0.001"
relationships

15.740 £ 2.239 32.048 £2.392 <0.001"

1: Mann Whitney test

*significant p-value (p < 0.05)
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Table 4: Correlation between PSQI Score and CVD risk and HRQOL domains

PSQI Score
Variables R P Value

CVD risk score 0.763 <0.001
HRQOL

Domain 1 -0.728 <0.001
Domain 2 -0.745 <0.001
Domain 3 -0.763 <0.001
Domain 4 -0.715 <0.001

CVD: Cardiovascular disease
HRQOL.: Health-related quality-of-life

PSQI: Pittsburgh Sleep Quality Index

Table 5: Multivariate logistic regression of CVD risk and PSQI scores

PSQI Scores Without adjustment | With age adjustment | With age and sex
adjustment
p 4.732 3.829 5.119
OR 113.474 46.003 167.147
Cl 14.584 - 882.924 4.325 - 489.261 8.884 - 3144.686
P value <0.001* 0.002* 0.001*
PSQI: Pittsburgh Sleep Quality Index
B; Regression coefficient, OR; Odds ratio, CI; Confidence interval,
*: Statistically significant p-value (p <0.05).
CVD: Cardiovascular disease
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