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The relationship between stress and sleep quality
The mediating effect of fatigue and dizziness among patients 
with cardiovascular disease
Hwan-Cheol Park, MD, PhDa, Jihyun Oh, RN, PhDb,* 

Abstract 
Cardiovascular disease is the leading cause of non-noncommunicable disease mortality worldwide. Therefore, this study analyzes 
the mediating effect of dizziness and fatigue in the relationship between stress and sleep quality in patients with heart disease. 
This study was conducted on patients with heart disease diagnosed by a cardiologist from December 7, 2021 to August 30, 
2022 at the Outpatient Department of Cardiology at Hanyang University Hospital in Guri-si, Gyeonggi-do. To verify the serial 
multiple mediation effect, serial multiple mediation analysis was performed using SPSS Macro Process Model 6 as the most 
appropriate verification method for this study. The analysis indicated that the more dizziness a participant experienced, the more 
severe their physical and psychological fatigue and the poorer their quality of sleep. Also, the more severe the physical fatigue, 
the worse the psychological fatigue and the worse the quality of sleep. In other words, the more severe the psychological fatigue, 
the poorer the quality of sleep. In summary, in the relationship in which stress in patients with heart disease affects sleep quality, 
stress is a variable that directly affects sleep quality, and this means that the stress of patients with heart disease can affect the 
quality of sleep through the parameters, dizziness and fatigue, sequentially; this research model can thus be considered a partial 
mediator model. Fatigue in patients with cardiovascular disease had a direct effect on sleep quality, and there was a mediating 
effect through dizziness and fatigue in the relationship between stress and sleep quality. Therefore, it is necessary to develop a 
sleep management program that can improve the quality of sleep in patients with cardiovascular disease as well as a nursing 
intervention plan that can alleviate fatigue and control stress in such patients.

Abbreviations: BC CI = Bias-corrected confidence interval, CFS = Chalder Fatigue Scale, DHI = dizziness handicap inventory, 
PSQI = Pittsburgh sleep quality index, PSS = Perceived stress scale.
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1. Introduction
Cardiovascular disease is the leading cause of non-noncommu-
nicable disease mortality worldwide, with a reported mortality 
rate of about 32% in 2012.[1] Chronic mental health problems, 
such as stress and depression, were shown to be associated with 
the risk and prognosis of cardiovascular disease in an epide-
miological study.[2] “Stress” is defined as a state that challenges 
homeostasis, “the property of maintaining a constant internal 
environment regardless of changes in the internal and external 
environment.”[3,4] When perceived stress is high, it negatively 
affects balanced health, mood, and cognitive functioning.[5,6] 
This stress can cause physical damage and disease. Stress is 
both a risk factor for the development of cardiovascular disease 

and a predictor of future cardiovascular disease morbidity.[7,8] 
Although stress contributes to cardiovascular events, it remains 
largely under-considered and underappreciated in clinical 
practice.

Sleep is a changeable lifestyle habit important for maintain-
ing good mental and physical health.[9] Studies have shown that 
the higher one’s stress, the poorer the quality of sleep.[10,11] It has 
been found that even in people without illnesses, high levels of 
stress are associated with poor sleep quality. Therefore, it is even 
more important to investigate the relationship between stress 
and sleep quality in patients with cardiovascular disease.[11,12] 
In particular, although poor sleep is associated with a high risk 
of heart failure, coronary artery disease, and cardiovascular dis-
ease, this fact is not well known.[13–15] Stress was not correlated 
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with sleep quality in 1 study.[16] Maintaining a habit of regular 
exercise or good sleep and a healthy lifestyle helps reduce the 
risk of cardiovascular disease.[17] In addition, metabolic reac-
tions and unhealthy coping behaviors that occur during stress 
events increase cardiovascular risk.[18,19] Inadequate sleep and 
mental stress both raise physical stress markers such as corti-
sol, and low sleep quality aggravates cardiovascular disease, 
whereas high stress causes a response that increases blood pres-
sure.[20] Prolonged and repeated exposure to stressful situations 
causes physical changes that eventually result in negative health 
outcomes.[21] Psychological stress is a major cause of sleep dis-
turbance. Therefore, it is necessary to analyze the stress level 
of cardiovascular disease patients and the relationship between 
this stress and the quality of sleep.

Studies have also reported that dizziness in patients with 
cardiovascular disorder is frequent.[22] Fatigue in patients with 
cardiovascular disease is defined as an unpleasant feeling of an 
inability to perform physical or intellectual exertion.[23] Fatigue 
is a major symptom found in patients with cardiovascular dis-
ease.[24] This worsens disease prognosis and quality of life.[25] 
When considering symptoms related to fatigue, it is necessary 
to look at what causes changes in heart function in situations 
of high fatigue. However, studies examining the relationship 
between cardiovascular patients and fatigue are rare, and fatigue 
is a distinct symptom even in chronic heart failure. In addition, it 
is known to cause serious limitations in activities of daily living 
and a failure to meet the metabolic demands of muscles as well 
as be the main cause of cardiac output malfunction.[26]. Fatigue 
can cause inadequate or insufficient sleep. Indeed, fatigue can 
increase even after sleep restriction.[27,28] Previous studies have 
shown that improving the quality of sleep can have positive 
effects on mental health, such as reducing stress, depression, and 
anxiety.[29,30] Therefore, this study analyzes the mediating effect 
of dizziness and fatigue in the relationship between stress and 
sleep quality in patients with heart disease. Our hypotheses are 
as follows:

	 (1)	Hypothesis 1: Stress is positively associated with sleep 
quality among cardiovascular disease patients.

	 (2)	Hypothesis 2: Dizziness mediates the relationship between 
stress and sleep quality among cardiovascular disease 
patients.

	 (3)	Hypothesis 3: Fatigue mediates the relationship between 
stress and sleep quality among cardiovascular disease 
patients.

	 (4)	Hypothesis 4: The mediating effect of dizziness and 
fatigue forms a serial mediation pathway in the relation-
ship between stress and sleep quality among cardiovascu-
lar disease patients.

2. Methods

2.1. Study design

This survey study was conducted from December 7, 2021 to 
August 30, 2022, for patients diagnosed by a cardiologist at 
Hanyang University Hospital in Gyeonggi-do to confirm the 
mediating effect of dizziness and fatigue in the relationship 
between stress and sleep quality.

2.2. Participants

In this study, cardiologists selected subjects with cardiovas-
cular disease among patients treated by cardiologists, and the 
researchers conducted a face-to-face survey with subjects who 
could communicate, understood the purpose of the study, and 
agreed to participate.

The researchers collected a total of 220 questionnaires from 
Guri Hospital, which is affiliated with Hanyang University, and 

analyzed 207 of them (response rate, 94.09%), excluding 13 
with insufficient responses or omissions. To confirm the appro-
priateness of this sample size, the G*Power 3.1 analysis soft-
ware (G*Power, Düsseldorf, Germany) was used to calculate 
the minimum number of subjects at the significance level 0.05, 
median size effect 0.15, and power 0.95, which resulted in 199 
useable responses.[31] In addition, considering a dropout rate of 
10% and the number of responses that were insufficient for the 
study, the researcher distributed the questionnaire to 220 sub-
jects. As the number of subjects ultimately included in the data 
analysis of this study is 207, it is sufficiently appropriate.

The inclusion criteria for subjects are as follows: Patients aged 
20 years or older who have been diagnosed with cardiovascular 
disease by a doctor were selected for the study, as risk factors 
that contribute to the development of cardiovascular disease, 
such as smoking, hypertension, diabetes, and obesity, are typi-
cally absent or undiagnosed in individuals under the age of 20, 
making cardiovascular disease uncommon in this age group; 
New York Heart Association cardiac function classification II 
to IV patients; Participants who did not have a documented 
history of sleep disorders, depression, or anxiety, and who also 
underwent the Mini-Cog instrument screening[32] without show-
ing any signs of cognitive impairment; Participants included in 
the study were selected from patients who did not have a doc-
umented history of psychiatric conditions such as depression, 
anxiety, or sleep disorders, as well as individuals who have not 
been diagnosed with mental health conditions by a psychiatrist. 
The patient’s psychiatric history was confirmed by research 
assistants through reviewing medical records in the patients’ 
chart, and the patients also reported their own history of mental 
health disorders through self-report measures.

According to the definition provided by the World Health 
Organization, cardiovascular diseases are a group of disorders 
that affect the heart and blood vessels, including coronary heart 
disease, cerebrovascular disease, peripheral arterial disease, con-
genital heart disease, rheumatic heart disease, deep vein throm-
bosis, and pulmonary embolism.[33]

The exclusion criteria for subjects included: Patients with 
vision or hearing impairment; Cognitive or language impair-
ment due to stroke within the last 3 months, and; Cognitive 
impairment, mental illness (major depression and anxiety disor-
ders), sleep disorders, and end-stage renal or hepatic failure. To 
ensure the validity of our sample, research assistants reviewed 
the medical charts of individuals who met the exclusion criteria 
and excluded them from the study population.

3. Measurement

3.1. Sleep quality

A self-enumeration questionnaire was completed using the 
Pittsburgh sleep quality index (PSQI) developed by Buysse et 
al.[34] The PSQI was administered in its Korean version[35] to 
evaluate the sleep quality and disturbances of the study partic-
ipants. The PSQI measures the degree of subjective sleep dis-
turbance for the past month, with “never in the past month” 
receiving 0 points, “once a week or less” receiving 1 point, 
“once or twice a week” receiving 2 points, and “3 or more times 
a week” receiving 3 points, and includes a total of 19 items. 
Seven items consist of subjective sleep quality, sleep latency, 
sleep duration, habitual sleep efficiency, sleep disturbances, use 
of sleeping medication, and daytime dysfunction and are items 
used to evaluate functional impairment. The sum of each item 
is the global PSQI score, and the range is from 0 to 21 points. 
In all cases, a score of “0” means no sleeping difficulties, and a 
score of “3” indicates severe sleeping difficulties. The total score 
of the 7 items ranges from 0 to 21, and the higher the score, 
the worse the quality of sleep. Buysse et al[34] defined a score 
greater than >5 as a poor sleeper, and a score of 5 or less as a 
good sleeper. The Cronbach α of the Korean version-PSQI[35] 
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was 0.94. The reliability of the tool was Cronbach α= = .86 at 
the time of development, and the reliability in this study was 
Cronbach α= = .88.

3.2. Stress

The perceived stress scale (PSS) analyzes the level of stress felt 
in daily life. It was developed by Cohen[36] and consists of 10 
items. To measure the participants’ perceived stress levels, Lee 
et al[37] adapted the PSS and used its Korean version in their 
study. The PSS measures the subject’s perceived stressful expe-
rience over the past 4 weeks on a 5-point scale. In the case of 
the 10-item PSS, items 1, 2, 3, 6, 9, and 10 are positive ques-
tions (0 = never, 1 = rarely, 2 = sometimes, 3 = frequently, 4 = 
very often), and questions 4, 5, 7, and 8 are reverse-scored as 
negative questions. The total score ranges from 0 to 40, and 
the higher the total score, the greater the degree of perceived 
stress. In the study conducted by Lee et al[37], the tool used to 
measure perceived stress exhibited high reliability, as indicated 
by a Cronbach alpha coefficient of 0.88. The Cronbach alpha 
in this study was .90.

3.3. Fatigue

Fatigue was analyzed with Chalder fatigue scale (CFS),[38], which 
contains 7 items on physical fatigue and 4 items on mental 
fatigue, for a total of 11. The validation of the Korean version of 
the CFS was carried out in 2018 with a group of healthy partic-
ipants.[39] Responses are composed of 0 to 3 points on a 4-point 
scale, with 0 points for “better than usual,” 1 point for “simi-
lar to usual,” 2 points for “worse than usual,” and 3 points for 
“much worse than usual.” Fatigue is divided into 2 subdomains 
consisting of 7 items for physical fatigue (measured by items 
1–7) and 4 for mental fatigue (measured by items 8–11). The 
sum of the physical fatigue and mental fatigue items received 
was the degree of fatigue, and the total score consisted of 0 to 33 
points. Respondents are asked to think about the past month, 
and higher scores indicate more severe fatigue. At the time of 
the development of this tool, the Cronbach alpha was.83 to.90. 
According to the study, the total scale of the Korean version of 
the CFS exhibited satisfactory internal consistency, as reflected 
by a Cronbach α value of 0.88. The Cronbach alpha in this 
study was.91.

3.4. Dizziness handicap inventory (DHI)

This questionnaire developed by Jacobson and Newman[40] 
is the first self-assessment inventory to investigate the diz-
ziness-induced impairment of daily living in patients with 
dizziness. In this study, the assessment of participants was 
conducted using the Korean version of the 25-item DHI. It is 
divided into 3 steps and consists of a 7-item physical subscale, 
a 9-item emotional subscale, and a 9-item functional subscale. 
It consists of 25 questions in total, and each item is scored 
“0”,,” “2” (sometimes), or “4”,,” for a total score from 0 to 
100 points. A score of 0 means no self-perceived disturbance 
of dizziness in daily life, and a score of 100 means severe 
self-perceived disturbance of dizziness in daily life. The DHI 
scores were categorized into mild (0–30), moderate (31–60), 
or severe (60–100) dizziness-related handicap.[41] Through its 
development, the DHI was found to have good internal con-
sistency for the total score (α = = 0.89). At the time of tool 
development, the Cronbach alpha of satisfactory internal con-
sistency for the subscales was .72 to .85,[40] and the Cronbach 
alpha in this study was .91. The reliability of the Korean ver-
sion of the 25-item DHI was 0.96, and the subscales ranged 
from 0.83 to 0.90. The Cronbach alpha for each sub-tool was 
.83 to .89.

3.5. Data collection

This study was conducted on patients with heart disease diag-
nosed by a cardiologist from December 7, 2021, to August 30, 
2022, at the outpatient department of cardiology at Hanyang 
University Hospital in Guri-si, Gyeonggi-do. It took about 20 
minutes to fill out the questionnaire in this study, and data were 
collected through 1 questionnaire for patients. In the collected 
data, personal information such as the hospital consultation 
ticket number, resident registration number, and name of the 
subject was not used, and data that could identify the patient’s 
personal information through this study were not included. 
These data were distributed to patients with heart disease using 
a structured questionnaire and returned directly to the research-
ers upon completion by the subjects.

3.6. Ethical considerations

This study was approved by the Institutional Review Board 
(2021-10-006-004) of Hanyang University Hospital, Guri-si, 
Gyeonggi-do. All subjects were provided with detailed informa-
tion about the purpose and process of the study, and written 
informed consent was obtained before filling out the question-
naire. The questionnaires were handed out only to those who 
directly agreed to participate in the study. Research subjects 
participated in the research voluntarily, and the data obtained 
through the survey were not used for any purpose other than 
research. The subjects had the option to withdraw from the sur-
vey at any time in the middle if desired, and the research they 
suffered no disadvantages due to the suspension of the study. 
The subjects took approximately 20 minutes to complete the 
questionnaire.

3.7. Statistical analyses

For data analysis in this study, SPSS statistical software (version 
23; IBM Corp, Armonk, New York) and SPSS Macro Process 
v3.1 were used. Frequency analysis and descriptive statistical 
analysis were conducted to confirm the demographic character-
istics as well as the characteristics of the main variables of the 
subjects of this study. To confirm the correlation between each 
variable, Pearson correlation coefficient was performed. Next, 
the serial multiple mediation effect of dizziness (M1) and fatigue 
(M2) in the relationship between stress (X) and sleep quality (Y) 
was verified. To verify the serial multiple mediation effect, serial 
multiple mediation analysis was performed using SPSS Macro 
Process v3.1 Model 6, developed by Hayes,[42] as the most 
appropriate verification method for this study. The bootstrap-
ping method was used by measuring the 95% bias-corrected 
confidence interval (BC CI) for each proposed indirect path 
coefficient and 5000 bootstrap samples. The indirect path coef-
ficient means that the mediating effect is significant when the 
95% BC CI does not contain 0.

The model analyzed in this study is shown in Figure 1. The 
serial multiple mediator model was used to examine the struc-
tural relationship between dizziness, fatigue, stress, and sleep 
quality, which is the purpose of this study. Unlike the parallel 
multiple mediator model, which does not assume a causal rela-
tionship between the parameters in a parametric model with 2 
or more parameters, the serial multiple mediator model recog-
nizes the causal relationship among the parameters. It also has 
the advantage of being able to check direct and indirect effects 
while controlling for the effect of each variable by inputting the 
above parameters into 1 model.[43]

The primary objective of a serial mediation model is to inves-
tigate the indirect relationship between X and Y, where the 
effect of X is transmitted through 1 or more intermediate vari-
ables (M1 and M2) in a specific order.[44]. This approach allows 
for a detailed examination of the direct and indirect effects of 
each mediator on the outcome variable. To run a serial multiple 
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mediation model using the SPSS Macro Process software, it is 
necessary to specify Model 6, in which the order of the media-
tors is crucial, with the first mediator (M1) assumed to causally 
influence the second mediator (M2).

4. Results

4.1. General characteristics of subjects

Table  1 describes the general characteristics of the 207 sub-
jects in this study. The average age of the subjects was 56.29 
(11.48) years. Regarding sex, 63.3% of the subjects were male 
and 36.7% female; 67.6% were married, 54.1% were non-non-
drinkers, 74.4% were non-nonsmokers, 56.5% did regular 
exercise. In the results of our study, 45.9% reported drinking 
alcohol. However, this does not mean that these patients have 
mental disorders such as a diagnosis of alcohol addiction from 
a physician. In terms of education level, high school graduates 
accounted for the highest proportion at 42.0%, and the major-
ity of patients were taking cardiovascular drugs, accounting 
for 91.3%. The study participants self-reported their perceived 
level of economic status, which was categorized into upper 
class (wealthy), middle class, and lower class (poor). They were 
instructed to indicate their economic status by self-reporting 
and dividing it into 3 categories of high, middle, and low. As a 
result, 69.6% of the participants chose “middle” as their per-
ceived economic status. The question, “Are you currently taking 
medication prescribed by a doctor for cardiovascular disease?” 
was answered by the respondents, of whom 91.3% were cur-
rently taking medication for cardiovascular disease. The dura-
tion of drug use was 37.4% for more than 9 years, followed by 
31% for less than 3 years. Overall, 52.7% of subjects suffered 
from poor sleep quality, and 47.3% reported good sleep qual-
ity. The most commonly diagnosed disease among the subjects 
was coronary artery disease, accounting for 26.8% of cases, fol-
lowed by hypertension (20.2%) and diabetes (11.7%). Other 
diagnosed diseases included hypothyroidism, hyperthyroidism, 
renal dysfunction, cancer, liver disease, and others. The prev-
alence of patients with a single diagnosed physical illness was 
the highest (51.7%) among all cases, followed by those with 3 
diagnosed illnesses, which comprised 21.3% of cases.

4.2. Stress, dizziness, fatigue, and sleep quality

The overall average for sleep quality was 5.23 (2.86), >5, indi-
cating poor sleep quality overall (Table 2). The average stress 
was 15.52 (4.48), which means that the total average stress level 
was moderate. The overall average of the subjects dizziness was 
5.88 (11.95) out of 100 points, functional dizziness was 2.01 
(4.57), emotional dizziness was 1.22 (3.59), and physical diz-
ziness was 2.63 (4.51). The overall mean for fatigue was 8.69 
(6.00). Among the 2 subscales of fatigue, the average for phys-
ical fatigue was 6.65 (4.48), and that for psychological fatigue 
was 2.03 (2.31). The average score for the overall PSQI is 5.23 
(2.86) with a range between 0 and 16. The average scores for 

the subdomains of PSQI which include subjective sleep qual-
ity, sleep latency, sleep duration, habitual sleep efficiency, sleep 
disturbances, sleeping medicine usage, and daytime dysfunction 
were 1.16, 1.30, 0.77, 0.28, 1.05, 0.16, and 0.48, respectively.

4.3. Correlation between variables

In Table  3, the correlation between stress, dizziness, physical 
fatigue, psychological fatigue, and sleep quality was analyzed. 
Stress was positively correlated with dizziness (r = .239, P < 
.001), physical fatigue (r = .301, P < .001), and sleep quality (r 
= .237, P < .001). It was found that the more severe the stress 
was, the more severe the dizziness, the more severe the physical 
fatigue and the poorer the quality of sleep.

Dizziness showed a positive correlation with physical fatigue 
(r = .944, P < .001), psychological fatigue (r = .767, P < .001), 
and sleep quality (r = .429, P < .001). The analysis indicated that 
the more the dizziness the participant experienced, the more 
severe their physical and psychological fatigue and the poorer 
their quality of sleep. Physical fatigue was positively correlated 
with psychological fatigue (r = .511, P < .001) and sleep qual-
ity (r = .420, P < .001). It was found that the more severe the 
physical fatigue was, the worse the psychological fatigue and 
the worse the quality of sleep. Psychological fatigue and sleep 
quality (r = .300, P < .001) were positively correlated. In other 
words, the more severe the psychological fatigue was, the poorer 
the quality of sleep.

5. Research model verification

5.1. Examination of the relationship among stress, 
dizziness, fatigue, and sleep quality: total effect, direct 
effect, and indirect effect

Table 4 shows the results of the analysis of the total, direct, and 
indirect effects of the evaluation of stress on sleep quality in 
patients with heart disease through the parameters, dizziness and 
fatigue, on the dependent variable, sleep quality. As a result of the 
verification, the path in which stress in patients with heart disease 
directly affects quality of sleep was statistically significant, and 
the total effect, meaning the sum of direct and indirect effects, 
was found to be significant (effect = 0.1514, P = .0006, 95% BC 
CI [0.0658, 0.2370]). In summary, in the relationship in which 
stress in patients with heart disease affects sleep quality, stress 
is a variable that directly affects sleep quality, and this means 
that the stress of patients with heart disease can affect quality of 
sleep through dizziness and fatigue parameters sequentially; this 
research model can thus be considered a partial mediator model.

5.2. Significance of indirect effects through bootstrapping

Finally, the results of 5000 times of bootstrapping to verify 
the significance of the indirect effects are shown in Table  4. 
Verification of the mediating effect through bootstrapping is 
considered to have a statistically significant indirect effect if the 
resulting value representing the bootstrap confidence interval 
does not contain “0.” As a result of the verification, the total 
indirect effect is the sum of the effect coefficients of paths 1, 2, 
and 3, and the bootstrap confidence interval at the 95% confi-
dence level is [0.0196, 0.1301], which is statistically significant 
because it does not contain “0.” Regarding the indirect effect 
by path, path 3 (stress → dizziness → fatigue → sleep qual-
ity) had a statistically significant indirect effect as the bootstrap 
confidence interval at the 95% confidence level did not include 
“0” at [0.0036, 0.0359]. Path 2 (stress → fatigue → sleep qual-
ity) did not include “0” in the bootstrap confidence interval 
[0.0088, 0.0778]; thus, the indirect effect was statistically sig-
nificant. However, path 1 (stress → dizziness → sleep quality) 
showed a bootstrap confidence interval of [−0.0136, 0.0486], 

Figure 1.  A hypothetical model of the study.
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which includes “0,” so the indirect effect was not statistically 
significant. In other words, in this study, as shown in Figure 2, 
the dual mediating effect of experiencing both dizziness and 
fatigue, which are parameters presented in the research model, 
and the single mediating effect of experiencing fatigue (path 2) 
were found to be significant.

6. Discussion
Our study examined the mediating effects of dizziness and 
fatigue in the relationship between stress and sleep quality. 

Our results were similar to the stress score of diabetic patients 
(14.49–15.58), and the stress of hepatitis type c patients suf-
fering from liver disease was 27.60 points, which was higher 
than that of the subjects in this study. It might be assumed that 
stress scores would have been high in patients who complained 
of physical symptoms such as edema or ascites even in normal 
times, and in the case of diseases for which symptoms can be 
prevented by drug therapy or lifestyle changes, the stress lev-
els were lower than those of liver disease patients. In a previ-
ous study, the sleep quality score of coronary heart disease and 
heart failure patients was 5.94 points, showing poor sleep qual-
ity,[45] and the average sleep quality of subjects suffering from 
cardiovascular disease was low at 6.72 points.[46] These results 
showed that the quality of sleep was poor, similar to this study. 
Furthermore, in previous studies, it was found that the quality 
of sleep tended to be poorer in subjects with multiple illnesses 
compared to those with a single disease.[47,48] Our study also 
identified a considerable proportion of patients diagnosed with 
comorbidities in addition to cardiovascular disease. Since we 
did not investigate whether the medication these patients were 
taking had an impact on their quality of sleep or fatigue, we 
propose the need for further research as a follow-up study. It is 
important to investigate the impact of medication on the quality 
of sleep and fatigue in patients with comorbidities, including 
cardiovascular disease. A follow-up study can help to shed light 
on the relationship between medication use and sleep distur-
bances or fatigue, which may have implications for patient care 
and management. Possible areas for investigation in the fol-
low-up study could include the type and dosage of medications 
used by patients, the timing and frequency of medication admin-
istration, and any reported side effects or interactions with other 
drugs. Additional factors such as age, sex, body mass index, and 
lifestyle behaviors could also be examined to better understand 
the complex interplay between medication use, comorbidities, 
and sleep-related outcomes.

In this study, the overall average of dizziness was as low as 
5.88 points, and the sub-domains of functional dizziness, emo-
tional dizziness, and physical dizziness all showed low scores. 
This differed from the results of a previous study, as dizziness 
in older adults was analyzed as moderate dizziness with emo-
tional, functional, and physical dizziness over 30 points.[49] The 
overall dizziness of patients with acute unilateral peripheral 
vestibular disorders was 51 points for women and 47 points 
for men, which was significantly higher than the results in this 
study. The reason for this difference could be that the frequency 
of dizziness increases with age,[50] and the average age of the 
subjects in this study was 56.29 years old, with the age range 
evenly distributed from 20s to 60s or older. In a previous study, 
peripheral vestibular disorder commonly showed a high score 
for complaints of dizziness (51 points for females, 47 points for 
males), and dizziness in Meniere disease patients was also sig-
nificantly high at 66.8 points.[51] The reason for this difference 
is that people with Meniere disease or peripheral vestibular dis-
order more commonly complain of severe dizziness than peo-
ple with cardiovascular epilepsy, which is predicted to be more 
heavily influenced by anatomical and pathological factors.

In this study, the more severe the stress, the poorer was the 
quality of sleep; the more severe the dizziness, the more severe 
was the physical fatigue; and the more severe the emotional 
fatigue, the poorer was the quality of sleep. In previous stud-
ies, subjects with high levels of stress showed lower quality of 
sleep.[52] Previous studies also showed that the more stressed 
people with cardiovascular disease were, the poorer their sleep 
quality was, similar to the results of this study.[11,53] Sleep qual-
ity has been shown to be correlated with fatigue,[54] and fatigue 
is one of the most common symptoms in individuals with car-
diovascular disease, who typically experience both physical and 
psychological fatigue.[55] However, very few studies have been 
conducted on the experience of fatigue, the contribution of 

Table 1

Descriptive statistics of study population (N= = 207).

Variable N (%) 

Mean age (years) (SD, range) 56.29 [56.29 (11.48) (20 to 85)]
Sex  
 � Female 76 (76 [36.7])
 � Male 131 (131 [63.3])
Marital status  
 � Single 22 (22 [10.6])
 � Married 140 (140 [67.6])
 � Divorced or widowed 45 (45 [21.7])
Alcohol consumption  
 � Yes 95 (95 [45.9])
 � No 112 (112 [54.1])
Smoking  
 � Yes 53 (53 [25.6])
 � No 154 (154 [74.4])
Regular exercise  
 � Yes 117 (117 [56.5])
 � No 90 (90 [43.5])
Education level  
 � Elementary 26 (26 [12.6])
 � Middle school 26 (26 [12.6])
 � High school 87 (87 [42.0])
 � ≥College 68 (68 [32.9])
Economic status  
 � High 12 (12 [5.8])
 � Middle 144 (144 [69.6])
 � Low 51 (51 [24.6])
Medication  
 � Yes 189 (189 [91.3])
 � No 18 (18 [18.7])
Duration of drug  
 �  <3 yr 58 (58 [31.0])
 � 3 yr to <6 yr 18 (18 [15.0])
 �  6 yr to <9 yr 31 (31 [16.6])
 � 9 yr or more 70 (70 [37.4])
 � Good sleep quality (PSQI < < 5) 98 (98 [47.3])
 � Poor sleep quality (PSQI ≥ ≥ 5) 109 (109 [52.7])
No. of physical disease  
 � 1 107 (107 [51.7])
 � 2 36 (36 [17.4])
 � 3 44 (44 [21.3])
 � ≥4 20 (20 [9.7])
†Types of Cardiovascular disease and 

physical disease
 

 � Coronary artery disease 105 (105 [26.8])
 � Stroke 8 (8 [2.0])
 � Diabetes mellitus 46 (46 [11.7])
 � Hypertension 79 (79 [20.2])
 � Atrial fibrillation 27 (27 [6.9])
 � Heart failure 26 (26 [6.6])
 � Arrhythmias 38 (38 [9.7])
 � Hyperlipidemia 20 (20 [5.1])
 � Aneurysm 3 (3 [0.8])
 � Others 40 (40 [11.0])

SD = standard deviation, PSQI = Pittsburgh sleep quality index.
† Multiple response.
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fatigue to heart disease, and mental fatigue in Korea, despite 
their clinical importance. Therefore, this study is meaningful 
in that the relationship between fatigue and sleep quality in 
patients with heart disease was investigated.

As suggested by our findings, a high level of fatigue appeared 
to have a mediating effect on the relationship between stress 
and sleep quality. In preceding studies, the higher the stress, 
the lower the quality of sleep,[12] and it was reported that there 
is a significant correlation between cardiovascular disease 
and poor sleep.[56] In this study, a correlation was observed 
between stress and sleep quality in cardiovascular disease 
patients, and it was found that there was an indirect effect 
through fatigue. Previous studies also reported that fatigue 
is a factor that increases the severity of sleep disorders and 
diseases in cardiovascular patients and is a direct factor that 
affects sleep quality.[46,57] Studies have shown that the more 
severe the fatigue, the more difficult it is to take care of one’s 

body. Fatigue is one of the most commonly reported symp-
toms in heart failure patients, and it is persistent and not well 
relieved by normal recovery methods.[58–60] The results of this 
study revealed a causal relationship in that controlling stress 
in patients with cardiovascular disease can reduce poor sleep 
quality and fatigue. Nonetheless, because there are few studies 
applying stress relief therapy for patients with cardiovascular 
disease, intervention studies for such patients are needed. In 
addition, despite the fact that fatigue exacerbates the disease 
in patients with heart failure, patients have a low awareness of 
fatigue, consider it a part of aging, and fatigue is often under-
estimated and may be viewed as merely weakness or tiredness, 
which makes the life of patients with cardiovascular disease 
difficult. To improve the quality of life of patients with car-
diovascular disease, we must also apply measures to manage 
and intervene regarding fatigue symptoms through long-term 
evaluation.

Table 2

Level of stress, dizziness, fatigue, and sleep quality (N= = 207).

Variable Min-max Mean (SD) 

Total PSQI score 0–16 5.23 (5.23 [2.86])
Subjective sleep quality 0–3 1.16 (1.16 [0.70])
Sleep latency 0–3 1.30 (1.30 [1.00])
Sleep duration 0–3 0.77 (0.77 [0.89])
Habitual sleep efficiency 0–3 0.28 (0.28 [0.66])
Sleep disturbances 0–3 1.05 (1.05 [0.50])
Use of sleeping medicine 0–3 0.16 (0.16 [0.70])
Daytime dysfunction 0–3 0.48 (0.48 [0.79])
Perceived stress scale 0–27 15.52 (15.52 [4.48])
Dizziness handicap inventory 0–94 5.88 (5.88 [11.95])
Functional subscale 0–34 2.01 (2.01 [4.57])
Emotional subscale 0–36 1.22 (1.22 [3.59])
Physical subscale 0–24 2.63 (2.63 [4.51])
Fatigue 1–31 8.69 (8.69 [6.00])
Physical fatigue 1–21 6.65 (6.65 [4.48])
Psychological fatigue 0–10 2.03 (2.03 [2.31])

SD = standard deviation, PSQI = Pittsburgh sleep quality index.

Table 3

Correlation among variables (N = 207).

Variables Stress Dizziness Physical fatigue Psychological fatigue Sleep quality 

Stress ―     
Dizziness .239 (<.001) ―    
Physical fatigue .301 (301 (<.001) .944 (944 (<.001) ―   
Psychological fatigue .038 (038 (.588) .767 (767 (<.001) .511 (511 [<.001]) ―  
Sleep quality .237 (237 (.001) .429 (429 (<.001) .420 (420 [<.001]) .300 (300 (<.001) ―

Table 4

Total, direct, and indirect effects for multiple mediator model (N= = 207).

Model Effect SE t P value 95% BC CI 

Total effect of stress on sleep quality 0.1514 0.0434 3.4872 .0006 [0.0658 0.2370]
Direct effect of stress on sleep quality 0.0835 0.0416 2.0073 .0460 [0.0015, 0.1656]
Total indirect effect 0.0679 0.0284   [0.0196, 0.1301]
Indirect effect via      
Dizziness 0.0112 0.0162   [−0.0136, 0.0486]*
Fatigue 0.0399 0.0173   [0.0088, 0.0778]
Dizziness and fatigue 0.0167 0.0084   [0.0036, 0.0359]
Indirect 1 Stress→ dizziness→ sleep quality
Indirect 2 Stress→fatigue→sleep quality
Indirect 3 Stress→dizziness→fatigue→ sleep quality

BC CI = bias-corrected confidence interval.
* Not significant.
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Our study showed no indirect effect through dizziness on 
the relationship between stress and sleep quality. However, in 
that relationship, it was found that there was an indirect effect 
through 2 parameters, dizziness and fatigue. Poor sleep qual-
ity, such as stress or lack of sleep, can contribute to dizziness. 
In addition, this dizziness is a symptom of heart disease, and 
as it is not a serious, life-threatening condition, it can be easily 
corrected. [61] Dizziness was shown to be a common symptom 
in patients with heart disease.[62] This dizziness is related to the 
condition of the heart and occurs when blood supply through 
the body or oxygen supply to the heart decreases and becomes 
insufficient. Therefore, an intervention plan is needed to moni-
tor and manage the dizziness of patients with heart disease.

There are several limitations to consider in this study. First, 
although our proposal was based on a multiple mediator model, 
our study could not provide a clear inference of a causal rela-
tionship due to the nature of cross-sectional research. Second, 
there is a limitation in not examining the variables for this, 
although other relational variables in addition to dizziness and 
fatigue can affect the relationship between stress and sleep qual-
ity in cardiovascular disease patients. The fact that sleep quality 
was not measured by polysomnography, the lack of a complete 
psychiatric interview, and the exclusion of other comorbid psy-
chiatric disorders are important limitations of the study. In addi-
tion, a limitation of this study is that it is not precisely known 
which medications the subjects are taking and how they may 
impact the variables used in the study. Third, our findings cannot 
be generalized because it only included patients from 1 hospi-
tal recruited by convenience sampling. Despite these limitations, 
this study presented new insights by analyzing the mediating 
effects of dizziness and fatigue in the relationship between stress 
and sleep quality. In addition, this study suggested that it is nec-
essary to prepare measures to reduce the stress that can occur 
in daily life, prevent dizziness, and reduce fatigue to improve 
the quality of sleep for patients with cardiovascular disease in 
clinical practice. Therefore, it is most important that doctors 
and nurses prepare and provide priority interventions that can 
reduce stress for these patients.

7. Conclusion
In this study, stress, dizziness, and fatigue influenced the quality 
of sleep in patients with cardiovascular disease in Korea. Fatigue 
in patients with cardiovascular disease had a direct effect on 
sleep quality, and there was a mediating effect through dizziness 
and fatigue in the relationship between stress and sleep qual-
ity. Therefore, it is necessary to develop a sleep management 
program that can improve the quality of sleep in patients with 
cardiovascular disease as well as a nursing intervention plan 
that can alleviate fatigue and control stress in such patients. In 
addition, based on the results of this study, we propose a man-
agement plan according to the changing pattern of sleep quality 
in patients with heart disease, a longitudinal study that affects 

sleep quality, and a study of intervention measures consider-
ing the variables of various factors. Overall, a follow-up study 
could help to better understand the complex interplay between 
medication use, comorbidities, and sleep-related outcomes, 
which could ultimately inform more effective management and 
treatment strategies for patients with heart disease and sleep 
disturbances. Furthermore, it would be beneficial to prioritize 
the causal relationship between stress and sleep quality among 
cardiovascular disease patients and present various models as a 
follow-up study to this research.
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