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Background. Coronary heart disease (CHD) is the leading cause of death worldwide. The incidence of cardiovascular disease is
especially common in low-level and middle-income countries. With the increase in the number of patients with CHD and the
complexity of treatment on patients with CHD, many hospitals are devoted to developing new models of care and management
for patients with CHD. Understanding the unique characteristics of the patient’s condition, including factors related to self-
management, cognitive function, and sleep quality, will lead to a substantial reduction in cardiovascular disease and related
mortality. Objective. To investigate the correlation among sleep quality, cognitive function, and self-management ability in
hospitalized elderly patients with coronary heart disease (CHD). Methods. 120 hospitalized elderly patients with coronary heart
disease (CHD) were investigated by using a self-designed general data questionnaire, Pittsburgh Sleep Quality Index (PSQI),
Montreal Cognitive Function Assessment (MoCA) scale, and Coronary Heart Disease Self-management Behavior Scale (CSMS).
Results. The Spearman analysis showed that sleep quality was positively correlated with cognitive function in hospitalized elderly
CHD patients (P < 0:05). Sleep quality was positively correlated with self-management ability in CHD patients (P < 0:05).
Conclusion. Improving the cognitive function and self-management ability of elderly patients with coronary heart disease can
improve their sleep quality.

1. Introduction

Coronary heart disease (CHD) is the main cause of high mor-
bidity and mortality, leading to immense health and eco-
nomic burden globally, which concludes hypertension,
atherosclerosis, cardiomyopathy, and heart failure [1]. With
the aging of the population, CHD has become the most com-
mon cause of death from noncommunicable diseases,
accounting for more than 40% of residents’ death from
disease [2, 3]. CHD is a global burden unmatched by any
other noncommunicable disease. Approximately 26 million
patients are diagnosed with heart failure, and over 39 billion
dollars is spent annually in heart failure-related treatments
[4]. Common pathological processes and risk factors include
inflammation, dyslipidemia, and diabetes; meanwhile, all of
these risk factors will affect the initiation and progression of

CHD [5, 6]. Moreover, some other risk factors like insulin
resistance, obesity, and unhealthy lifestyle such as lack of
exercise, poor dietary habits, and smoking have relevance to
CHD [7]. However, all the consequences of CHD cannot be
fully explained by the risk factors mentioned above.

Recently, a study on the correlation among sleep quality,
cognitive function, and self-management ability in hospital-
ized elderly patients with coronary heart disease has been
increasingly favored by researchers. At present, the treatment
of coronary heart disease mainly included drug therapy, per-
cutaneous coronary intervention (PCI), lipid-lowering ther-
apy, external counterpulsation therapy (EECP), and a
comprehensive treatment containing various treatment
methods [8, 9]. Although great improvement of the patients’
prognosis can be achieved through treatment methods, vari-
ous treatment methods and the disease itself have different
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impacts on the sleep quality, cognitive function, and self-
management ability of hospitalized elderly patients with cor-
onary heart disease [10].

This study intends to explore the correlation among sleep
quality, cognitive function, and self-management ability of
hospitalized elderly patients with CHD, so as to provide a
theoretical basis for further research in the future.

2. Object and Method

2.1. Survey Object. The objects of this study were from two
tertiary first-class hospitals in Changsha city, Hunan prov-
ince, from December 2017 to August 2018. In this study, a
target sampling method was adopted to select 120 patients
in hospitalized elderly patients with CHD.

Inclusion criteria are as follows: (1) age is ≥60 years old,
(2) the patients diagnosed with ischemic heart disease in an
electrocardiogram (ECG) test or had a positive result of cor-
onary angiography, and (3) all participants voluntarily
agreed to participate in this study and all provided written
informed consent.

Exclusion criteria are as follows: (1) patients in critical
condition, had severe cardiopulmonary insufficiency, and
with abnormal liver and kidney function; (2) patients with
a history of mental illness or had severe cognitive impair-
ment; (3) patients who have language communication bar-
riers and cannot communicate normally with others. This
study has been reviewed and approved by the ethics commit-
tee of our hospital.

2.2. Survey Method. The questionnaires in this study include
a self-designed general information questionnaire, Pitts-
burgh Sleep Quality Index (PSQI), Montreal Cognitive Func-
tion Assessment (MoCA) scale, and Coronary Heart Disease
Self-Management Behavior Scale (CSMS).

2.2.1. Preparation Stage for Data Collection. In the start of the
experimental design, researchers extensively studied many
documents including online books and offline books, as well
as the literatures related to this topic. And then, the reason-
able modifications of the experimental plan were made after
being reviewed by experts. Finally, the experimental plan of
this study was proposed.

2.2.2. Data Collection Stage. All data were collected with the
permission of relevant departments and the nursing supervi-
sor. After patiently communicating with the research objects
and obtaining their consent, the questionnaires were distrib-
uted to the objects. When all questionnaires were finished, a
researcher will check the accuracy and completeness of the
filled questionnaires. If there are any omissions or errors,
the research objects will be asked to make a supplement for
the omissions and make modification for the errors. At the
same time, certain key indicators will be verified again with
the research objects to ensure the authenticity of all collected
data. All data were collected by the designated investigator, so
as to reduce the selection bias from different investigators.

2.2.3. Data Processing and Analysis Stage. All data will be
checked again, and the data that do not meet the requirement

will be deleted. After that, we used the SPSS 21.0 software to
statistically analyze and evaluate all collected data. Descrip-
tive statistical analysis methods such as analysis of variance,
chi-square test, and Spearman’s analysis were mainly
adopted in this work.

3. Result

3.1. Chi-Square Test of Sleep Status of Hospitalized Elderly
with CHD. In this study, 120 questionnaires were distributed
to the elderly patients with CHD. After completing the ques-
tionnaire survey, 120 valid questionnaires were received with
an effective recovery rate of 100%. Among them, 66 patients
are male and 54 patients are female. All patients that partic-
ipated in this study are aged between 60 and 85. According
to the PSQI standard, we divided the patient’s sleep status
into two groups, which are the normal sleep group and sleep
disorder group. In the sleep quality assessment of all volun-
teers, the PSQI score of 7 was set as a boundary value. All vol-
unteers were grouped according to the difference of
demographic and past history of patients. The statistical sig-
nificance will be assessed by comparing the differences in the
incidence of patients with sleep disorder. The chi-square test
of sleep status of all hospitalized elderly patients with CHD is
summarized in Table 1. We found that there were 27 volun-
teers who had a total PSQI score over 7 in this study through
data analysis of Table 1.

3.2. The Correlation among Sleep Quality, Cognitive
Function, and Self-Management Ability in Patients with CHD

3.2.1. Study and Analysis of the Correlation between Sleep
Quality and Cognitive Function in Patients with CHD. Poor
sleep quality can predict adverse outcomes in patients with
CHD [11–14]. A comprehensive understanding of the risk
factors of poor sleep quality can help us take reasonable mea-
sures to reduce the risk of poor sleep quality, which may
reduce the incidence and mortality of patients with CHD.
Known demographic risk factors for sleep quality include
age, gender, education, income, and marriage status [15–
17]. The poor sleep quality is a very common issue in an older
person. As so far, 50% of elderly people are suffering from
severe sleep issue [18, 19]. Studies have found that the quality
of sleep in the elderly has an important correlation with cog-
nitive ability [20]. Therefore, in this study, we tried to use a
statistical investigation method to study the correlation
between sleep quality and cognitive ability in an elderly
patient with CHD.

We performed the PSOI and MoCA normality test on all
data. The results of the PSOI and MoCA normality test
showed that all data collected from the total score or scores
of each dimension did not obey the normal distribution.
Thus, the Spearman method was used for correlation analy-
sis. We discussed the statistical significance of the results
and found that there was a negative correlation between the
total score of PSOI and the total score of MoCA in Table 2.
The values of negative correlation and coefficient were P <
0:05 and -0.112, respectively. In addition, the patients that
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Table 1: Chi-square test of sleep status of hospitalized elderly with CHD.

Variable Grouping
Normal sleep

group
Sleep disorder

group
Total

number
Chi-square

value
P

value

Age

60-70
47 13

60 4.793 0.091
78.33 21.67

70-80
39 9

48
81.25 18.75

≥81
8 4

12
66.67 33.33

Gender

Male
52 14

66 3.268 0.071
78.79 21.21

Female
42 12

54
77.78 22.22

Living situation

Cohabitation
85 25

110 3.778 0.052
77.27 22.73

Live alone
10 0

10
100 0

Educational level

Uneducated
6 2

8 2.563 0.633
75 25

Primary education
30 6

36
83.33 16.67

Secondary education
35 5

40
87.5 12.5

High school education/technical
secondary education

23 4
27

85.19 14.81

University education
7 2

9
77.78 22.22

Marriage

Married
86 26

112 3.007 0.222
76.79 23.21

Divorce
2 0

2
100 0

Widowed
6 0

6
100 0

Monthly earning

≤1000
18 3

21 6.312 0.097
85.71 14.29

1000~3000 37 14
51

72.55 27.45

3001~5000 29 7
36

80.56 19.44

>5000 10 2
12

83.33 16.67

Payment method of medical
expenses

Provincial medical insurance
25 9

34 2.219 0.528
73.53 26.47

Municipal medical insurance
37 9

46
80.43 19.57

New rural cooperative medical
insurance

30 8
38

78.95 21.05

Self-pay
2 0

2
100 0
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had a higher value of total score of PSOI had poorer sleep
quality from the results of Table 2.

3.2.2. Study and Analysis of the Correlation between Sleep
Quality and Self-Management Ability in Patients with CHD.
Many recommended therapies for CHD including revascu-
larization by coronary artery bypass graft or percutaneous
coronary intervention are significantly efficacious in reduc-
ing angina symptoms and improving prognosis. However,
some complications such as heart failure, adverse cardiac
events, and even death cannot be avoided [21]. Furthermore,
studies have shown that the anxiety and prevalence of
depression in CHD patients will also increase, which will
seriously affect the health-related quality of life [22]. There-
fore, it is particularly important to develop an effective inter-
vention to support patients with CHD in an appropriate
approach of management of chronic diseases. Self-
management of chronic diseases is widely regarded as an
effective way to support patients with chronic diseases to live
the best possible quality of life [23–25]. Self-management is
defined as “the individual’s ability to manage the symptoms,
treatment, physical and psychosocial consequences and life-
style changes inherent in chronic diseases” [26]. Self-
management not only can help patients maintain health
and related function but also can help patients solve and
overcome problems.

We performed the PSOI and CSMS normality test on all
data. The results of the PSOI and CSMS normality test
showed that all data collected from total score or scores of
each dimension did not obey the normal distribution. Thus,
the Spearman method was used for correlation analysis. We
discussed the statistical significance of the results and found
that there was a negative correlation between the total score
of PSOI and the total score of CSMS in Table 3. The value
of coefficient was -0.142. The patient which had a higher
value of total score of PSOI had poorer sleep quality from
the results of Table 3.

4. Discussion

4.1. The Status of Sleep Quality in Hospitalized Elderly
Patients with CHD. Studies have showed that sleep is the
basic human physiological process. A good sleep quality
can help relieve fatigue and stress, improve memory, pro-
mote the recovery of the vigor, and is more favorable for dis-
ease recovery [27, 28]. There were 120 volunteers in
hospitalized elderly patients with CHD that participated in
this study. Among them, 26 volunteers in hospitalized elderly
patients with CHD had sleep disorders from the results of
PSAI test and analysis. The rate of sleep disorder was
21.67%. After analyzing and summarizing the data, we found
that there were 120 hospitalized elderly CHD patients with a

Table 1: Continued.

Variable Grouping
Normal sleep

group
Sleep disorder

group
Total

number
Chi-square

value
P

value

Diagnosis report of coronary
angiography

Single-vessel disease
19 8

27 15.599 ≤0.001
70.37 29.63

Double-vessel disease
19 9

28
67.86 32.14

Three or more vessel disease
56 9

65
86.15 13.85

Did the patients undergo coronary
stent implantation

Yes
30 12

42 1.329 0.249
71.43 28.57

No
64 14

78
82.05 17.95

Heart function classification

I grade
35 10

45 4.611 0.203
77.78 22.22

II grade
40 11

51
78.43 21.57

III grade
14 5

19
73.68 26.32

IV grade
5 0

5
100 0

Does the patient suffer from other
diseases

Yes
28 8

36 2.060 0.151
77.78 22.22

No
66 18

84
78.57 21.43
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total PSQI score of 5:53 ± 3:32, which was higher than that of
the normal score (3:88 ± 2:52) in China [29]. Therefore, the
clinical staff should be highly concerned about the sleep qual-
ity of hospitalized elderly CHD patients.

4.2. Correlation between Sleep Quality and Cognitive
Function in Patients with CHD. We analyzed the statistical
data of Spearman, and the results showed that the correlation
coefficient between the sleep quality score (PSQI total score)
and the MoCA total score was negative, which means the
patients with higher total score of sleep quality have worse
cognitive ability. In addition, the patients with higher sleep
quality score have worse sleep quality. In conclusion, the
CHD patients with better sleep quality have better cognitive
ability. Therefore, the sleep quality of hospitalized elderly
CHD patients is positively correlated with cognitive ability.
The correlation between sleep dimensions and cognitive abil-
ity dimensions in this study kept consistency with the results
of Kang et al.’s study. Kang et al. [30] studied the correlation
between cognitive ability and sleep status of 203 elderly
patients (≥60 years old) from Changsha city. They found that
the Pittsburgh Sleep Quality Index (PSQI) has a negative cor-
relation with attention, numeration ability, and language in
six dimensions. Sleep maintenance disorders and daytime

residual were all cardinal manifestations of sleep disorders.
This may be related to less blood flow in the prefrontal cor-
tex. In general, the prefrontal cortex is the main area that reg-
ulates cognitive activities like executive function and
behavior. Sleep disorders impair cognitive ability by affecting
the prefrontal cortex.

4.3. The Correlation between Sleep Quality and Self-
Management Ability of Patients with CHD. We analyzed
the statistical data of Spearman, and the results showed that
the correlation coefficient between the sleep quality score
(PSQI total score) and the CSMS total score was negative,
which means the patients with higher total score of sleep
quality have the worse self-management ability. In addition,
the patients with higher sleep quality score have worse sleep
quality. In conclusion, the CHD patients with poor sleep
quality have poorer self-management ability. Thus, the sleep
quality of hospitalized elderly CHD patients is positively
correlated with self-management ability. Disease self-
management refers to a healthy behavior that enhances
patients’ health through maintaining the patients’ behavior,
monitors and manages their physical and psychological
symptoms, and reduces the impacts of diseases on social
functions and emotions. In this study, the Pittsburgh Sleep

Table 2: Correlation analysis between sleep quality and cognitive function in patients with CHD.

Variability Statistics

Visual
space and
executive
function

Name Memory Attention Language Abstract
Delayed
memory

Orientation
Additional
points

Cognitive
total score

Dimension
1: sleep
quality

r 0.060 0.009 0.033 -0.044 -0.075 0.041 0.098 -0.119 0.063 0.057

P 0.373 0.899 0.625 0.518 0.268 0.546 0.149 0.078 0.352 0.397

Dimension
2: the time
to fall
asleep

r -0.006 -0.010 -0.021 -0.007 -0.084 -0.042 0.034 -0.152∗ 0.081 0.009

P 0.933 0.885 0.752 0.914 0.216 0.535 0.613 0.024 0.234 0.889

Dimension
3: bedtime

r -0.156∗ 0.008 -0.076 0.024 -0.019 -0.237∗∗ -0.024 -0.272∗∗ 0.055 -0.042

P 0.020 0.910 0.259 0.719 0.780 ≤0.001 0.727 ≤0.001 0.419 0.537

Dimension
4: sleep
efficiency

r -0.003 -0.011 0.027 0.027 0.074 -0.205∗∗ -0.149∗ -0.131 -0.087 ≤0.001

P 0.962 0.875 0.686 0.686 0.273 0.002 0.027 0.052 0.200 0.998

Dimension
5: sleep
disorders

r -0.243∗∗ -0.244∗∗ -0.343∗∗ -0.288∗∗ -0.078 -0.211∗∗ -0.298∗∗ -0.443∗∗ 0.109 -0.349∗∗

P ≤0.001 ≤0.001 ≤0.001 ≤0.001 0.251 0.002 ≤0.001 ≤0.001 0.108 ≤0.001

Dimension
6: sleep
medicine

r -0.057 0.001 -0.117 0.036 -0.044 -0.137∗ -0.072 -0.240∗∗ -0.051 -0.065

P 0.397 0.991 0.085 0.590 0.512 0.043 0.287 ≤0.001 0.452 0.337

Dimension
7: daytime
function

r -0.227∗∗ -0.236∗∗ -0.211∗∗ -0.194∗∗ -0.180∗∗ -0.065 -0.201∗∗ -0.327∗∗ 0.100 -0.219∗∗

P 0.001 ≤0.001 0.002 0.004 0.007 0.334 0.003 ≤0.001 0.138 0.001

Total scores
of sleep

r -0.081 -0.082 -0.097 -0.072 -0.093 -0.165∗ -0.084 -0.325∗∗ 0.074 -0.112

P 0.232 0.225 0.153 0.291 0.167 0.014 0.216 ≤0.001 0.273 0.002

Note: ∗P < 0:05, ∗∗P < 0:01.
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Quality Index (PSQI) was negatively related to disease
knowledge management and daily life management in two
dimensions. The self-management ability of CHD patients
can be improved by maintaining a good quality sleep, staying
awake during the daytime, and keeping a positive attitude.

5. Conclusion

By adopting questionnaire methods and statistical analysis,
we investigated the status of sleep quality, cognitive function,
and self-management ability of hospitalized elderly patients
with coronary heart disease and discussed the correlation
relationship among them. In investigating the total PSQI
score of 120 hospitalized elderly CHD patients, there was a
PSQI score of 5:53 ± 3:32. The Spearman analysis showed
that the sleep quality of CHD patients was positively corre-
lated with cognitive function and self-management ability.
The sleep quality of elderly patients with coronary heart dis-
ease can be improved by improving the cognitive function, as
well as their self-management ability. This research work
provides a theoretical basis for improving the sleep quality
of hospitalized elderly patients with coronary heart disease,
improving cognitive function and self-management ability,
and formulating personalized nursing plans.
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Table 3: Correlation analysis between sleep quality and self-management in patients with CHD.

Variability Statistics

Dimension 1:
bad

management
habits

Dimension
2: symptom
management

Dimension 3:
emotional

and cognitive
management

Dimension
4:

emergency
management

Dimension
5: disease
knowledge
management

Dimension
6: daily life
management

Dimension 7:
treatment
compliance
and self-

management

Total
scores
of

CSMS

Dimension
1: sleep
quality

r -0.010 0.037 -0.021 0.051 0.058 -0.103 0.068 0.024

P 0.880 0.581 0.756 0.450 0.394 0.128 0.317 0.722

Dimension
2: the time
to fall
asleep

r -0.129 -0.046 -0.074 -0.022 -0.184∗∗ -0.205∗∗ 0.011 -0.139∗

P 0.056 0.494 0.274 0.748 0.006 0.002 0.868 0.039

Dimension
3: bedtime

r -0.014 0.139∗ -0.072 0.244∗∗ 0.083 -0.128 0.087 0.094

P 0.840 0.039 0.288 ≤0.001 0.221 0.057 0.201 0.163

Dimension
4: sleep
efficiency

r -0.120 0.126 0.067 0.345∗∗ 0.032 0.046 0.115 0.124

P 0.076 0.062 0.325 ≤0.001 0.637 0.502 0.089 0.065

Dimension
5: sleep
disorders

r 0.109 0.066 -0.002 0.088 -0.013 -0.112 0.080 0.040

P 0.106 0.333 0.972 0.191 0.853 0.098 0.240 0.553

Dimension
6: sleep
medicine

r 0.033 0.115 0.139∗ 0.185∗∗ 0.184∗∗ 0.033 0.096 0.208∗∗

P 0.629 0.088 0.040 0.006 0.006 0.627 0.157 0.002

Dimension
7: daytime
dysfunction

r 0.077 -0.119 -0.128 -0.128 -0.139∗ -0.305∗∗ 0.032 -0.170∗

P 0.256 0.077 0.058 0.057 0.039 ≤0.001 0.633 0.011

Total
scores of
PSOI

r -0.050 0.060 -0.031 0.101 -0.054 -0.234∗∗ 0.123 -0.142

P 0.458 0.378 0.652 0.134 0.424 ≤0.001 0.069 0.041

Note: ∗P < 0:05, ∗∗P < 0:01.
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