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Abstract: Background: As coronary heart disease (CHD) is a highly complex disease, complex continuity
of care (CoC) service should be provided for the patients, and the quality of life (QoL) needs to be
regarded as an important measuring indicator for the health-care outcome. Purpose: To understand
the general situation of CHD QoL and important predictors. Method: A cross-sectional study design
was adopted from August 2019 to July 2020 by structured questionnaires. A total of 163 patients
were enrolled, and data were statistically analyzed using SPSS 25.0. Result: The average score of
the QoL questionnaire is 56.56/80, and the CoC is 4.32. The overall regression model can explain
58.7% of the variance regarding QoL. Patients” instrumental activities of daily living (IADLs) (26.1%),
age (18.1%), living situation (7%), information transfer (4.8%), main source of income (1.8%), and risk
of disability are significantly different from their overall QoL in depression (0.9%). Conclusions:
In order to improve the QoL of patients, it is suggested that medical teams should assess the needs of
patients immediately upon hospitalization, provide patients with individual CoC, encourage them
to participate in community health promotion activities, and strengthen the function of IADL to
improve the QoL of patients.

Keywords: coronary heart disease; continuity of care; quality of life; instrumental activities of
daily living

1. Introduction

Health-related quality of life issues for coronary heart disease (CHD) patients has always been a
topic of concern and attention in clinical health care [1]. The most important risk factors for CHD include
men, age (>45 years), post-menopausal women, obesity, smoking history, lack of physical activity,
and related chronic diseases [2]. Disability, which covers injuries, activity restrictions, and participation
restrictions, affects approximately 41% of CHD patients in the United States [3,4]. CHD patients will
lose disability-adjusted life-years (DALYs) due to disability, resulting in an increase in the global
burden of the disease (GBD) and affecting the quality of life (QoL) of patients [4]; thus, it is necessary
to prevent the risk factors of CHD patients in clinical practice. Those with severe disease will have
dysfunction in daily activities, including the activities of daily living (ADL) and instrumental activities
of daily living (IADL) [5,6], and patients also often suffer from psychological distress [7], resulting in
anxiety, depression, stress, or frustration [8].

Continuity of care (CoC) is a patient-centered health-care service that provides patients with
correct and consistent medical information through cross-team cooperation to ensure that patients
can receive seamless care, have confidence in the medical team, receive emotional support, and enjoy
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improved QoL [9]. The CoC provided after CHD treatment includes that the medical team maintains
a good relationship with the patient during the patient’s hospitalization and provides the patient
with individual education (diet, medications, activities, risk factors), cardiac rehabilitation exercises,
and other related information [1,8,10]. CoC was applied to the cardiac rehabilitation of CHD patients,
and the results showed that CoC can enhance patients’ prognosis and effectively improve the continuity
of care information, management, and the relationship between the medical team and the patient [10].

The importance of CoC for chronic disease patients is emphasized in clinical care in Taiwan,
and research has found that CoC can reduce the risk of patient readmission and improve their QoL [9];
related studies have also found that due to the high complexity of the disease of CHD patients, it is
necessary to strengthen the CoC needs for patients from hospital to home as well as provide patient
care-related information and appropriate nursing guidance during hospitalization in order to reduce
the risk of sudden cardiac death [10]. The motivation of this study is for researchers to understand
the CoC provided by the medical team to CHD patients during their hospitalization and whether
CoC will affect their QoL. As previous research on CoC and the QoL of CHD patients is limited,
this study adopted the continuity of care model, which intends to reduce the patient’s risk of disease
and improve their QoL by understanding the relationship between CHD patients and the medical
team during hospitalization, information transfer, and communication management with the medical
team, and then, conduct follow-up tracking management [9]. Therefore, the purposes of this study are
to (1) understand the sociodemographic characteristics, health status, continuity of care, and QoL of
CHD patients; (2) explore the relationship between sociodemographic characteristics, health status,
and continuity of care of CHD patients regarding QoL; and (3) explore the important predictive factors
that affect the QoL for CHD patients.

2. Materials and Methods

2.1. Study Design and Participants

The Descriptive Correlational Design was adopted as the research design, and the data collection
period was from 1 August 2019 to 16 July 2020. The collection site was located in the cardiac
medical and surgical ward of a regional hospital in the central region of Taiwan, and convenience
sampling was adopted. The ability to complete the structured self-filled questionnaires, or face-to-face
interviews for CHD patients who were unable to read, and met the admission criteria, were adopted
for the questionnaire survey. The researchers and a clinical nurse, who had received standardized
training, conducted data collection on the days when the patients in stable condition were discharged.
The inclusion criteria for this study were as follows: (1) patients with CHD diagnosed by a physician;
(2) patients over 20 years old; (3) patients who can communicate in Mandarin or Taiwanese; (4) patients
were willing to accept interviews, and can fill out the questionnaire by himself or herself or with
the assistance of the researcher; (5) patients who agreed to participate in the research and signed
the consent form. The exclusion criteria were those with vision or hearing impairment, dementia,
or mental illness (such as depression, schizophrenia).

The number of samples in this study was estimated with G power 3.0.10 [11] statistical software,
where the alpha value was 0.05, power was 0.8, and the effect size was set at 0.30 [8]. The calculated
results estimated the minimum sample size of 108 patients. After the 20% possible loss rate (patients
refusing to participate or withdrawing) was considered [12], the actual number of cases accepted in
this study was 170. There were 7 invalid questionnaires, where questionnaires completed by patients
themselves had too many missing values, and these were deleted. Finally, a total of 163 patients with
coronary heart disease (CHD) were admitted for a participation rate of 95.88%.
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2.2. Measurement

This study used a structured questionnaire for data collection. The research tools included 4 parts:
sociodemographic characteristics of CHD patients, their health status, patient continuity of care scale,
and quality of life scale.

2.2.1. CHD Patients

Sociodemographic characteristics of CHD patients included age, gender, body mass index (BMI),
marital status, living situation, religious belief, education level, employment status, economic status,
discharge trends, etc.

2.2.2. Health Status

This study was based on the number of diseases, time of illness, smoking, frequency of weekly
exercises, treatment methods, whether they received Phase 1 cardiac rehabilitation, ADL, IADL, risk of
disability, etc. ADL and IADL scales were used for the assessment of ADL functions. ADL is widely
used at home and abroad, and the contents include the 10 items of eating, bathing, personal grooming
and hygiene, dressing, urination control, stool control, movement when using the toilet, movement
between chairs/beds, walking, and climbing stairs, with a score range of 0-100 points. To achieve good
internal consistency, the Cronbach’s o should be 0.90 [13], and the ADL Cronbach’s « value of this study
is 0.96. IADL is also widely adopted by relevant researchers around the world, and includes 8 types
of abilities: going out, shopping on the street, washing clothes, cooking food, using the telephone,
maintaining housework, taking medication, and handling finances, and each has a score ranging from
2 to 4 points. The lower the score, the worse the behavioral ability, and the total score is 24 points.
A high score indicates the better independent ability of the patient. The literature review found that the
retest reliability must reach 0.93 [14], and the IADL Cronbach’s « value of this study is 0.93. The risk of
disability scale contains five domains: movement (5 items), nutrition (4 items), cognition (5 items),
sociability (5 items), and depression (5 items), with a total of 24 items, which were scored by yes or no
questions. In each domain, >1 point means a risk of disability, and the total score range is 0-24 points.
The higher the score, the worse the risk of disability, as described in the domain [15]; the internal
reliability the Cronbach’s alpha value of the scale should be 0.64 [9], and the Cronbach’s o« value of the
risk of disability scale in this study is 0.85.

2.2.3. Patient Continuity of Care Scale

The original scale of the Patient Continuity of Care Questionnaire (PCCQ) was developed in
2008 [16] and later revised in 2017 [9] to meet the continuity of care scale in Chinese, as used in Taiwan.
There are a total of 12 items, including 2 subscales: relationships with providers in hospital (5 items),
and information transfer to patients (7 items). Each item is scored with a Likert 5-point scale, from 1
(Strongly disagree) to 5 (Strongly agree), and the total score range is 12-60 points. After the sum of
the scores of each item was averaged, it became the score of each item. The PCCQ scale has good
reliability and validity, and it has been pointed out the scale has good simultaneous validity and
internal consistency [9], and the PCCQ Cronbach’s o value in this study was 0.97.

2.2.4. Quality of Life Scale

This study used the Taiwanese concise version of the World Health Organization Quality of Life QoL
Questionnaire (WHOQOL-BREF Taiwan Version) [17] for “Measuring Quality of Life”, which contains
four domains: physiological health (7 items), psychological health (6 items), social relationships
(4 items), and environment (9 items), as well as two local questions, for a total of 28 questions to
evaluate the overall QoL. A Likert 5-point scale is adopted for scoring; the average score of each
domain is 1-5 points, the score range of each domain is 4-20 points, and the scores in the four domains
are added to represent the overall QoL score. The total score range is 16-80 points [17]. This study
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used the questionnaire as a measurement tool to determine the QoL of CHD patients. The original
scale’s Content validity index (CVI) value was 0.90, and the internal consistency Cronbach’s « value
was 0.95 [17]; the scale [9] adopted in this study showed good reliability (Cronbach’s « value = 0.93),
and the Cronbach’s « value of the QoL scale in this study is 0.90.

2.3. Data Collection

Before this research was carried out, it was reviewed and approved by the Institutional Review
Board (IRB) of the regional teaching hospital in the central region of Taiwan (No.: KTGH 10814), and it
complied with the 1975 ethical code of the “Declaration of Helsinki”. After the acceptance of the
hospital was obtained to conduct this research, the hospital’s nursing supervisor introduced the CHD
patients who met the inclusion criteria, and the research purposes were explained to the subjects,
in order to obtain their consent before the research consent form was signed and data collection began.
The self-reported questionnaire survey was used for data collection; if the patient had difficulty reading
the questionnaire, the researcher read the questions one by one and filled in the patient’s answers.
It took about 20 minutes to complete each questionnaire, and a total of 163 patients were included.

2.4. Ethical Considerations

This study was reviewed and approved by the Institutional Review Board of the teaching hospital
in the central region of Taiwan. With the consent of the hospital, the researcher explained the purposes
of the research to the research subjects, and they signed the consent form before the questionnaire
survey. During the questionnaire filling process, patients could withdraw from participating in the
research at any time, and their treatment rights would never be compromised. The researchers collected
data with strict confidentiality and the data of the subjects was coded; thus, there was no issue of
information leaks to ensure the privacy of the research subjects.

2.5. Statistical Analyses

After the data were encoded, the Chinese version of SPSS for Window 25.0 (IBM Corp., Armonk,
NY, USA) was used for statistical analysis of the number of times, percentage, average, standard
deviation, independent sample ¢-testing, Pearson product difference correlation, one-way ANOVA,
multiple stepwise linear regression analysis, etc. The substitution of the variable mean was adopted
to address missing values. After the QoL regression model was selected, the Kolmogorov—Smirnov
(KS test) test was used to verify whether the residuals of the regression model conformed to normal
distribution. For all statistical analyses, a p-value of <0.05 indicated that the estimate of the variable
had statistical significance.

3. Results

There were 170 questionnaires sent out in this study, and a total of 163 questionnaires were
returned for a recovery rate of 95.88%. The research results are explained as follows:

3.1. Overview of CHD Sociodemographic Characteristics, Health Status, Continuity of Care, and Quality of Life

The age distribution was between 20 and 97 years old, with an average age of 69.69 + 13.62 years;
88 (54%) of the participants were women. The average age of male and female participants was
73.03 + 12.41 and 66.85 + 14.03, respectively. In terms of health status, the majority of the subjects
coexisted with less than three diseases, with an average of 3.5 + 1.37 diseases, and most patients
were diagnosed with high blood pressure (73, 44.8%), diabetes (50, 30.7%), or angina pectoris (48,
29.4%) as the main diseases; the majority of patients had a disease history of 6 years or more (50.3%);
most of the subjects (95, 58%) had the treatment method of heart catheterization; the ADL average
score was 84.88 points + 25.62 (moderately dependent), and their daily activity functions were better
in eating, stool control, urination control, and putting on and taking off clothes; the average IADL
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score was 18.62 points + 7.59) (total score 24 points), and better functions included using the phone,

taking medications, and handling financial affairs (Table 1).

Table 1. Social characteristics and health status of subjects (N = 163).

Variables N %
Sociodemographic Characteristics
Age <65 52 31.9
>65 111 68.1
Mean (SD) 69.69 (13.62)
Gender Male 88 54
Female 75 46
BMI (kg/m?) Mean (SD) 25.60 (4.06)
<18.5 1 0.6
18.5 < BMI <24 56 34.4
24 < BMI < 27 60 36.8
27 < BMI < 30 33 20.2
30 <BMI <35 11 6.7
>35 2 1.2
Marital status Single (unmarried/divorced/widowed) 61 374
Spouse (married/cohabiting, separated) 102 62.6
Living situation Solitary 33 20.2
Not alone 130 79.8
Number of people livin,
in hmfsehl())ld 5 0 3 20.2
<3 76 46.7
>3 54 33.1
Mean (SD) 2.61 (1.99)
Persons living with Spouse 85 52.1
Children 90 55.2
Grandchildren/parents/brothers and 60 36.8
sisters/friends/foreign domestic helpers ’
Religion No 35 21.5
Yes 128 78.5
Level of education literate/literate (self-study)/primary 83 50.9
Junior high school/junior/high school 53 05
(vocational) ’
Junior college and above 27 16.6
Employment status Unemployed 113 69.3
Employed 50 30.7
Income Sufficient/more than sufficient 27 16.6
Roughly enough 98 60.1
Slightly insufficient/inadequate 38 23.3
Main source of income Childrer}/ spouse/brothers or 96 85.9
sisters/parents
Pension/ government grants 36 22.1
Employment 31 19.0
Discharge trend Go home 158 96
Transfer to acute/chronic ward 5 3.1
Health status
Number of diseases <3 82 50.3
3-5 68 41.7
6 and above 13 8.0
Mean (SD) 3.5(1.37)
Time since diagnosis <1 year 46 28.2
1-5 years 53 32.5
6 years and above 64 39.3




Int. |. Environ. Res. Public Health 2020, 17, 9125 6 of 14

Table 1. Cont.

Variables N %
Sociodemographic Characteristics
Smoking habit Without 110 67.5
With 53 32.5

Frequency of

. Never 45 27.6
weekly exercise
<3 times a week 85 52.1
>3 times a week 33 20.2
Treatment method Cardiac catheterization 95 58.3
Angioplasty and vascular stenting 63 38.7
Coronary artery bypass graft 5 3.1
Phase—1 cardiac .
rehabilitation Without 119 73
With 44 27
ADL Mean (SD) 84.88 (25.62)
IADL Mean (SD) 18.62 (7.59)

BMIL: body mass index, ADL: activities of daily living, IADL: Instrumental activities of daily living,
SD: standard deviation.

The mean of the QoL of CHD patients in this study was 56.56/80 + 11.74, meaning a moderate
QoL. The QoL in the social relationship domain was better, with an average of 15.02 + 3.13, while the
physiological health domain had the lowest score of 13.13 + 2.80. The average QoL score of female
participants was 58.31 + 11.89, while that of male participants was 55.59 + 12.87. Among the four
domains of QoL, the three items with the lowest scores (the average score ranging from 1 to 5 points)
were often having negative feelings (average 2.86 points), feeling that physical pain will hinder the
need to do things (average 2.87 points), and consciously enjoying life (average 3.01 points); in terms
of the risk of disability for CHD patients, it can be divided into five domains: movement, nutrition,
cognition, sociability, and depression. The highest risk of disability was depression, with the average of
2.31 points + 2.09; the average PCCQ score was 51.80/60 + 6.04 (score index 86.33 points), the average
score of the relationship with the medical team during hospitalization was 21.61 + 2.63 (score index
86.44 points), and the average score of information transfer was 30.18 + 3.71 (score index 86.23 points)
(Table 2). Among the two domains of CoC, the three items with the lowest score (the average score
ranging from 1 to 5 points) were receiving clear information that the disease may progress in the future
(average 4.27 points), being told of disease-related dietary instructions (average 4.28), and feeling
satisfied with the information provided by the medical team currently taking care of me (average
4.29). From the above results, it is known that the relationship and the information transfer between
discharged CHD patients and the medical team must be strengthened in order that patients can receive
adequate CoC.

Table 2. World Health Organization Quality of Life QoL Questionnaire (WHOQOL-BREF) Taiwan
version, Patient Continuity of Care Questionnaire (PCCQ) scores and risk of disability in patients with
coronary heart disease.

Variables Mean Score (SD) Mean/Item(SD)  Score Indicator
WHOQOL-BREF Taiwan Version
Total QoL score (16-80) 56.56 (11.74) 3.54(0.73) 70.70
Physiological health domain (4-20) 13.13 (2.80) 3.28 (0.70) 65.65
Psychological health domain (4-20) 13.72 (3.48) 3.43 (0.87) 68.60
Social relationships domain (4-20) 15.02 (3.13) 3.75 (0.78) 75.10
Environment domain (4-20) 14.70 (3.14) 3.67 (0.78) 73.50
PCCQ
Total score of PCCQ (12-60) 51.80 (6.04) 4.32 (0.50) 86.33
Relationships with providers during 21.61 (2.63) 432 (053) 86.44

hospitalization (5-25)
Information transfer to patients (7-35) 30.18 (3.71) 4.31 (0.53) 86.23
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Table 2. Cont.

Variables Mean Score (SD) n %
Coronary heart disease risk of disability (24) 9.36 (6.23)
Movement (5) 1.98 (1.63) 122 74.8
Nutrition (4) 1.86 (1.52) 121 742
Cognition (5) 1.85 (1.45) 124 76.1
Sociability (5) 1.37 (1.86) 72 442
Depression (5) 2.31 (2.09) 112 68.7

The total score of each QoL domain ranges from 4 to 20 points, where a higher score indicates better QoL in that
domain. WHOQOL: World Health Organization quality of life, SD: standard deviation. QoL: quality of life, PCCQ:
Patient Continuity of Care Questionnaire. A score of 1 or above in each subscale shows the disability risk in that
domain. Mean/item: the sum of scores of all items/total number of items (the average score of the items in QoL and
PCCQ ranges from 1 to 5 points).

3.2. Correlation between CHD Sociodemographic Characteristics, Health Status, Continuity of Care,
and Quality of Life

The results of the sociodemographic characteristics show that the older the age, the better the
QoL in the psychological domain (r = 0.175, p < 0.05), social relationships domain (r = 0.262, p < 0.01),
and environmental domain (r = 0.231, p < 0.01); no significant difference was reached between
gender and the four domains in QoL (p > 0.05); in terms of living situation, there was a significant
difference between the living situation and the QoL in the four domains. The QoL of “living alone” was
significantly better than that of “non-solitary people”; the QoL for the main source of income for patients
and the environmental domain (F = 3.125, p < 0.05) both had a significant difference. Patients whose
source of income was “children/spouse/siblings/parents” had better QoL than “pension/government
grants” (Table 3).

Table 3. Correlation between sociodemographic characteristics, health status, risk of disability, patient
continuity of care, and QoL among patients with coronary heart disease (N = 163).

Physiological
Health

Gender @ t =0.539 t=1.871 t=1.799 t =0.862
Marital status @ t=1.470 t=1.776 t=0.923 t=2.754*

Variables Psychological Social Environment

Single(unmarried/divorced/widowed)
@ Spouse (married/cohabiting,

separated)

Living situation ? = 6.442 ** t=4.682 *** t = 4.568 *** t = 3.504 ***
@ Solitary
@ Not alone

Religion @ F=2943 ** F=2596* t=1.987* t=1.452
@ Without
@ With

Employment status ? t=-2219* t=-1.374 t=-2.960 ** t=-0.481
® Unemployed
@ Employed

Discharge trend 2 t=1.383** t=2924** t=2518*% t=2190*
@ Go home
@ Transfer to acute/chronic ward

Smoking habit ? t=—-3.354** t = -3.066 ** t = —2.608 ** t=-1.178
@ Without
@ With

Level of education P F =7.553 *** F =6.676 ** F=4862* F=2950
@ Illiterate/literate (self-

study)/Primary
@ Junior high school/junior/high

school (vocational)
® Junior college and above ®>0 ®>0

Scheffe post-comparison ®>0 ®>0 ®>0
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Table 3. Cont.

8 of 14

Variables Phy;l;):ﬁ}gllcal Psychological Social Environment
Main source of income P F=1.329 F =2.055 F =3.125* F=2236
@ Children/spouse/brothers or
sisters/parents
@ Pension/government grants
® Employment
Scheffe post-comparison O>0
Age r=0.137 r=0.175* r=0.262** r=0231*
Number of people living in household r=—0.249 *** r=-0.246** r=-0212* r=-0.179*
ADL r=0.381 *** r = 0.355 *** r =0.298 *** r=0.240 **
IADL r=0.521 *** r=0.522 *** r =0.451 *** r=0.516 ***
Risk of disability
Overall r=-0.081 r=-0.049 r =—0.040 r=-0.067
Movement r=—0.263 *** r=—0.248 *** r=-0.224* r=-0.156 *
Nutrition r=-0.204** r=-0.233** r=-0.211** r=-0.185*%
Cognition r=-0.028 r=-0.035 r=-0.012 r=-0.009
Sociability r=—0.448 *** r=—0.467 *** r=—0.358 *** r=—0.341***
Depression r=-0.218 *** r=-0.221** r=-0.183* r=-0.175*%
PCCQ
Overall r = 0.329 *** r=0.421 *** r = 0421 *** r = 0.359 ***
Relationships with providers = 0.32] r = 0.399 ¥+ = 0417 ¥ = 0.346
during hospitalization ’ ’ ' ’
Information transfer to Patients r=0.308 *** r=0.402 *** r=0.390 *** r=0.399 ***

*p <0.05,* p <0.01,** p < 0.001. 2: t-test, ®: F-test, ADL: activities of daily living, IADL: instrumental activities of
daily living, PCCQ: Patient continuity of care questionnaire.

In terms of health status, the higher the ADL and IADL scores of patients, the better their QoL in
the physiological, psychological, social relationships, and environmental domains; in terms of the risk
of disability, the risk of disability was significantly negatively correlated with the overall QoL, the CHD
patients suffered from the risk of disability in movement, nutrition, social interaction, and depression;
the fewer the risks of disability items, the better the QoL. Patient continuity of care and QoL were also
positively correlated; when the patient’s relationship with the medical team during the hospitalization
period and the CoC regarding information transfer were better, the overall QoL was higher (Table 3).

3.3. Important Predictors of CHD Quality of Life

Multiple stepwise linear regression analysis was used to determine the main factors that affected
the QoL of CHD inpatients, and the factors that were statistically significantly related to the QoL,
according to the results, were put into the regression model. Before stepwise analysis, the variables of
the level of education, main source of income, etc. were converted into dummy variables, and the
Kolmogorov-Smirnov test (KS = 0.92, p > 0.05) of the CHD QoL regression model was tested as a
normal distribution; then, collinearity testing between the respective variables was carried out to
determine the independence of the variables. The tolerance check results between the variables were all
greater than 0.10, and the variance inflation factor (VIF) check results were all less than 10, which shows
that there was no collinearity problem between the independent variables.

Analysis of the results of multiple stepwise linear regression shows that age, living situation,
main source of income, IADL, depression in the domain of risk of disability, and information
transfer in the domain of patient continuity of care were the best predictors of QoL. Among them,
IADL had the greatest explanatory power, which can explain 26.1% of the variance, followed
by age (18.1%), living situation (7%), information transfer (4.8%), main source of income from
children/spouse/siblings/parents (1.8%), and depression in the domain of risk of disability (0.9%).
The above variables can effectively explain 58.7% of the total variation of the overall QoL of CHD
inpatients (F = 58.355, p < 0.001). The results show that the control of the social demographic
characteristics, health status, risk of disability, and CoC of CHD inpatients had significant differences
in their QoL (refer to Table 4).
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Table 4. Correlations between sociodemographic characteristics, health status, risk of disability,
continuity of care, and quality of life among patients with coronary heart disease (N = 163).

Variables QoL
B SE Beta Adjust R? t 95%CI p
(0.175, et
Age 0.281 0.054 0.307 0.181 5.247 0.387) 0.001
e (-3.378, et
Living situation -7.086 1.877 -0.299 0.07 -3.775 —1.794) 0.001
Main source of income
. (-7.224,
Pension/government grants -4.210 1.526 —-0.140 0.018 —2.758 ~1.195) 0.007 **
Children/spouse/brothers or
sisters/parents
(reference group)
Health status
(0.729,
IADL 0.923 0.098 0.562 0.261 9.378 1117) 0.001 ***
Risk of disability
. (—1.424, .
Depression —-0.725 0.354 —-0.122 0.009 —2.048 ~0.026) 0.042
PCCQ
Information transfer to 0.752 0179 0244 0.048 a2z @39 001 e
patients 1.105)

Linear regression was used for data analysis. B: unstandardized regression coefficient, IADL: instrumental activities
of daily living, PCCQ: patient continuity of care questionnaire, t: if the p-value obtained from the regression
coefficient is <0.05, the dependent variable can be effectively predicted using independent variables, adjust R?:
0.587, F: 58.355, * p < 0.05, ** p < 0.01, *** p < 0.001.

4. Discussion

4.1. Current Quality of Life of CHD Patients and Status of Continuity of Care

This study found that the overall average QoL score of CHD patients was 56.56/80 (total score
100 points, score index 70.70 points), which was lower than the 81 points of CHD patients in ref [1]
and higher than the 57.44 points of CHD patients in ref [7]. The reasons for the difference in the QoL
may be due to different races, as the self-evaluation of the QoL of Caucasians is better than that of
black or other races [1]. Gender difference may affect the QoL among CHD patients [18]. Compared
with male CHD patients, elderly women have higher risks of overall cardiovascular diseases [18,19].
Smoking habits, diabetes, triglyceride, high-density lipoprotein (HDL), cholesterol levels, menopause,
decreased estrogen, and psychosocial stressors (anxiety, depression, marital stress) all have great
impacts on women’s cardiovascular system [19,20]. However, our research results did not find any
significant difference between gender and QoL, which is consistent with the findings of Barham,
Ibraheem, and Sa’ed [7]. The possible reason is that when women suffer from CHD, atypical symptoms
of nausea, loss of appetite, and pain in jaw or neck would often occur; thus, female CHD patients
should attach more importance to cardiovascular treatment and health care in order to maintain good
QoL [21]. The QoL may also be affected by the severities of CHD, such as painful symptoms and less
physical activity [22]. From the perspective of QoL, the average score in the physiological domain was
the lowest (13.13 points), followed by the psychological domain with 13.72 points. According to the
analysis results, CHD patients often have serious illnesses that lead to restrictions on physical health
and functions, and they always feel fatigue, pain, or difficulty in sleeping [1,22], which restricts their
independence in daily life functions (with difficulty in bathing, dressing, eating, walking, using the
toilet, etc.). Thus, the QoL in this physiology domain is poor [6]. When CHD patients cannot relieve
the physical symptoms and pain caused by chronic diseases on their own, it can easily cause feelings
of powerlessness and negative psychological effects [23].

The results of this study show that the average scores of CoC for CHD patients were 4.27—4.36,
while the average scores for CoC of chronic disease patients were 3.54-4.72, as also found in a previous
survey [9]. According to analysis of the CoC of the two studies, the relationship between the patient
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and the medical team during hospitalization and the transmission of information were related to the
patient’s QoL. When the patient perceived that the medical team understood his/her expectations
and beliefs, felt confident that the current medical team would continue to take care of him/her after
discharge from the hospital, and received information support, they had a better QoL. It is important
for heart disease patients to receive related information on disease progression, disease symptom:s,
and post-discharge treatment [24]. Therefore, in order to clinically relieve the symptoms of CHD
patients, in addition to improving the function and prognosis of CHD patients, it is necessary to
strengthen the CoC by the medical team regarding the transmission of information to the patients so
that the patients can know their own diagnosis, prescription drugs, and disease-related supportive
information, such as diet instructions [25].

The CoC of CHD patients after discharge is a top priority, especially as the current health-care
system is becoming more and more complex and fragmented [25]. Clinically, CoC relies on early
screening by first-line care personnel when patients are admitted to the hospital, their creation of a
complete physical and mental assessment, and referring to a case manager for discharge preparation
services in a timely manner, in order for CHD patients to have good CoC [24]. Providing discharge
preparation services during the patient’s hospitalization can improve communication and coordination
between the patients, their family members, and inter-professional teams to facilitate patients receiving
information on medication, rehabilitation, proper diet, physical activity, psychology, and society after
they are discharged from the hospital. It can also enable patients to receive good care, resources,
and services from community care workers after they return home from the hospital [25].

4.2. Factors Affecting Quality of Life of CHD Patients

Regarding the demographic characteristics of older CHD patients, this study found that
CHD patients living alone and CHD patients whose main source of income were from
children/spouse/siblings/parents were predictors of QoL. The older the age, the better the evaluation of
their own psychological, social relationships, and environmental QoL, which can explain 18.1% of the
variance. While this result is the same as some research results [17], it is inconsistent with previous
literature [7]. The lower QoL of younger patients with CHD may be due to younger patients lack of
information related to the disease, as provided by the medical professional team, coupled with the
need to face specific problems, such as work, childbirth, social isolation, finances, etc.; thus, younger
patients with CHD are prone to psychological phenomena, such as depression, anxiety, and stress,
which reduces their QoL [22]. Older patients may be more able to accept the disease and follow
the instructions of the medical team to receive treatment due to the longer duration of the disease;
therefore, such patients have a better evaluation of their QoL [26]. This study also found that the
QoL of patients living alone was better, and this result is consistent with previous literature [27];
the possible reason is that people who live alone receive more support from their interactions with
siblings, friends, and neighbors, while those divorced or widowed and living alone have a better
chance of getting satisfaction from their adult child or grandchild, which prevents the patients from
feeling neglected. Related research also shows that if a patient living alone after being discharged
from the hospital has a medical team to provide individualized community services at home, such as
housework support (food preparation), home environment maintenance and service, sports support,
connection support (hygiene products), emergency services, and other supportive service, it will allow
patients to experience a better QoL [28].

With the control of other factors, CHD patients with the main source of income from
children/spouses/brothers/sisters/parents had better evaluations of their QoL than those from
pension/government grants, which can predict the QoL of CHD patients and explain 7% of the
variance. The results of this study are consistent with previous studies [29]. When CHD patients are
financially supported by adult children, this may bring them a sense of security, which has a positive
impact on their QoL [30].
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Another finding of this study is that the patients who can go home, rather than being transferred
to an acute or chronic ward after being discharged from the hospital, had better evaluation of their
QoL; related research results show that most patients are eager to go home to recuperate, and when
patients in hospital receive (enough) information about the disease and disease progress, medication,
rehabilitation, and psychosocial aspects, it will help them to obtain better QoL [31]. Therefore,
in order to improve the QoL of patients, the medical professional team needs to emphasize the
evaluation, planning, information, and education of patients before discharge, strengthen their abilities
in self-management, and ensure that patients and main caregivers understand the importance of home
environment preparation to improve their QoL [1,31].

The related variables of health status help to examine the QoL of CHD patients. The results of this
study show that ADL, IADL, and Risk of disability (Movement, Nutrition, Sociability, Depression) are
related to the QoL. Under the circumstances of controlling other variables, the research results show that
the better the ADL and IADL of the patients, the better their evaluation of their QoL, and this result is
consistent with previous literature [5]; the possible cause is the various symptoms caused by the disease
(such as dyspnea, fatigue, pain), disability, etc., will cause the patient’s ADL and IADL to be restricted
(that is, bathing, dressing, using the toilet, moving, going out, shopping, and cooking food), their life
independence to be impaired, their social participation ability to be reduced, and their dependence on
care to be increased, which affects the patient’s QoL [5,6]. Regression analysis found that IADL and Risk
of disability (Depression) were the main predictors of QoL, which can increase the variance explanation
of QoL by 26.1% and 0.9%, respectively. IADL is the most predictive factor affecting the QoL of
patients with CHD. Therefore, in addition to maintaining ADL in patients with CHD, the promotion
of IADL should not be ignored [6]. Related studies found that IADL dysfunction in CHD patients
may directly affect the interactions between the patient and the neighborhood, reduce social activities,
make the patient feel lonely, and significantly increase the severity of symptoms, thereby reducing
the QoL of the patient [6]. Therefore, in order to improve the IADL of patients, it is very important
to plan patient health care and activity promotion. The medical professional team can also advocate
government policies to encourage patients to participate in long-term care 2.0 for delayed disability
activities, including muscle strengthening exercises, dietary nutrition, life function reconstruction
training, social participation, etc., to improve the QoL of patients [32]. On the other hand, the results
show that a significant negative correlation exists between the risk of disability (movement, nutrition,
sociability, and depression) and QoL and among the dimensions of risk of disability, where depression
has the highest score for risk of disability; thus, depression in the domain of risk of disability is a
predictor for the QoL of patients. The QoL of CHD patients was affected by depression [23]; the impact
of disability risk will cause patients to face obstacles in health and rehabilitation services. Depression
has also been related to the mortality of CHD patients, which increased the risk of CHD by 1.64 times,
thereby reducing the QoL [33]. Therefore, medical professional teams should provide CHD patients
with better disease management during the patient’s hospitalization; they should prevent hypofunction,
increase patients’ acceptance, and encourage their confidence in dealing with their disease, as this can
delay depression and the deterioration of QoL [27].

Another feature of this study is the inclusion of variables related to the CoC of patients, as such
variables help to examine the impact of CoC on the QoL of CHD patients. According to regression
analysis, information transmission by the medical team to patients regarding the CoC can predict
the QoL of CHD patients and explain 4.8% of the variance. The results show that the better the
quality of information that patients receive during hospitalization (clear diagnosis, receiving clear
information about the progress of the disease, emergency contact information, medication, diet, etc.),
the better their QoL. The results of this study will allow medical teams to understand that CHD
patients’ receiving information during their hospitalization directly affects their QoL [1,24]. Therefore,
in order to improve the QoL of CHD patients, it is necessary for their medical team to strengthen the
CoC for patients during hospitalization, especially in terms of information transfer, and to provide
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patients with sufficient information that affects their personal health or follow-up care to improve their
QoL [24,26].

5. Conclusions

Overall, this study found that the QoL of CHD patients was a moderate QoL. Age, living situation,
main source of finance, IADL, risk of disability, and CoC were predictors that affect the QoL of CHD
patients, which can explain 58.7% of the total variance. In order to improve the QoL of CHD patients,
it is recommended that medical teams must strengthen the patient’s IADL functions; encourage
patients to participate in community health promotion activities; include depression in the risk of
disability as an indicator in the evaluation of CHD patients; and enable them to obtain the information
required to deal with their disease, in order that patients can receive good CoC. The government should
also strengthen the financial protection of patients and create a forward-looking and comprehensive
social welfare insurance system plan to promote their physical and psychological health and improve
their QoL.

Limitations and Suggestions: This study was limited to a certain regional hospital in central Taiwan;
thus, it is difficult to make comprehensive inferences. It is recommended that a more rigorous and
effective evaluation system can be created with an experimental design that focuses on CoC intervention
to effectively strengthen the cooperation of professional medical teams. In-depth discussions of the
CoC and QoL of CHD patients can be used as a reference for long-term care intervention research.
The research results can also be applied to clinical practice for medical professional teams to understand
the factors that affect the QoL of CHD patients, which is helpful for improving the QoL of CHD patients.

Author Contributions: H.-M.C. and H.-C.P. were responsible for the conception and design of the study; Y.-FH.
and S.-Y.C. were involved in data collection; H.-C.P. and Y.-EH. conducted the statistical analysis; all authors
contributed to interpretation of the findings; H.M.C. and S.-Y.C. wrote the first draft of the paper; H.-M.C. made
critical revisions. All authors have read and agreed to the published version of the manuscript.

Funding: We are grateful for the funding we received from the Ministry of Science and Technology, R.O.C.
(MOST-108-2314-B-040-019). “The funders had no role in the design of the study; in the collection, analyses,
interpretation of data; in the writing of the manuscript, in the decision to publish the results”.

Conflicts of Interest: The author(s) declared no potential conflict of interest with respect to the research, authorship,
and/or publication of this article.

References

1.  Roumie, C.L.; Patel, N.J.; Muiioz, D.; Bachmann, J.; Stahl, A.; Case, R.; Leck, C.; Rothman, R.; Kripalani, S.
Design and outcomes of the patient centered outcomes research institute coronary heart disease cohort study.
Contemp. Clin. Trials Commun. 2018, 10, 42—49. [CrossRef] [PubMed]

2. American Heart Association (AHA). Coronary Artery Disease. Available online: http://www.heart.org/en/
health-topics/consumer-healthcare/what-is-cardiovascular-disease/coronary-artery-disease (accessed on 3
October 2019).

3.  King, M\W,; Bambharoliya, T.; Ramakrishna, H.; Zhang, F. Epidemiology and risk factors. In Coronary Artery
Disease and the Evolution of Angioplasty Devices; Springer: Cham, Switzerland, 2020; pp. 1-2.

4. Maanasa, R. Prevalence and distribution of cardiovascular diseases between Tamil Nadu, India and the
United States-A comparative study. Univ. J. Med. Med. Spec. 2019, 5, 1-3.

5. Assari, S. Cross-country differences in the additive effects of socioeconomics, health behaviors and medical
comorbidities on disability among older adults with heart disease. J. Tehran Univ. Heart Cent. 2015, 10, 24.

6.  Griffith, L.E.; Raina, P.; Levasseur, M.; Sohel, N.; Payette, H.; Tuokko, H.; van den Heuvel, E.; Wister, A.;
Gilsing, A.; Patterson, C. Functional disability and social participation restriction associated with chronic
conditions in middle-aged and older adults. J. Epidemiol. Commun. Health 2017, 71, 381-389. [CrossRef]
[PubMed]

7. Barham, A ; Ibraheem, R.; Sa’ed, H.Z. Cardiac self-efficacy and quality of life in patients with coronary heart
disease: A cross-sectional study from Palestine. BMC Cardiovasc. Disord. 2019, 19, 290. [CrossRef]


http://dx.doi.org/10.1016/j.conctc.2018.03.001
http://www.ncbi.nlm.nih.gov/pubmed/29696157
http://www.heart.org/en/health-topics/consumer-healthcare/what-is-cardiovascular-disease/coronary-artery-disease
http://www.heart.org/en/health-topics/consumer-healthcare/what-is-cardiovascular-disease/coronary-artery-disease
http://dx.doi.org/10.1136/jech-2016-207982
http://www.ncbi.nlm.nih.gov/pubmed/27754857
http://dx.doi.org/10.1186/s12872-019-01281-7

Int. |. Environ. Res. Public Health 2020, 17, 9125 13 of 14

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Palacios, J.E.; Khondoker, M.; Achilla, E.; Tylee, A.; Hotopf, M. A single, one-off measure of depression and
anxiety predicts future symptoms, higher healthcare costs, and lower quality of life in coronary heart disease
patients: Analysis from a multi-wave, primary care cohort study. PLoS ONE 2016, 11, e0158163. [CrossRef]
Chen, H.M.; Chen, C.M. Factors associated with quality of life among older adults with chronic disease in
Taiwan. Int. J. Geriatr. Psychiatry 2017, 11, 12-15. [CrossRef]

Giuliano, C.; Parmenter, B.J.; Baker, M.K.; Mitchell, B.L.; Williams, A.D.; Lyndon, K.; Mair, T.; Maiorana, A.;
Smart, N.A.; Levinger, I. Cardiac rehabilitation for patients with coronary artery disease: A practical guide to
enhance patient outcomes through continuity of care. Clin. Med. Insights Cardiol. 2017, 11, 1179546817710028.
[CrossRef]

Faul, F,; Erdfelder, E.; Buchner, A.; Lang, A.G. Statistical power analyses using G* Power 3.1: Tests for
correlation and regression analyses. Behav. Res. Methods 2009, 41, 1149-1160. [CrossRef]

Cao, X.Y;; Tian, L.; Chen, L.; Jiang, X.L. Effects of a hospital-community Partnership transitional program in
patients with coronary heart disease in Chengdu, China: A randomized controlled trial. Jpn. |. Nurs. Sci.
2017, 14, 320-331. [CrossRef] [PubMed]

Shah, S.; Vanclay, F.; Cooper, B. Improving the sensitivity of the Barthel Index for stroke rehabilitation.
J. Clin. Epidemiol. 1989, 42, 703-709. [CrossRef]

Chiu, H.C; Chen, Y.C.; Mau, L.W.,; Shiao, S.H.; Liu, HW.; Huang, M.S. An evaluation of the reliability
and validity of the Chinese-version OARS multidimensional functional assessment questionnaire. Chin. J.
Public Health 1997, 16, 119-132.

Longevity Foundation Charity Division Promotion Foundation, Japan. Preventive Health Care Referrals
Life Function Tests (25 Q) (On line). 2016. Available online: https://www.tyojyu.or.jp/net/check/index.html
(accessed on 3 October 2020).

Hadjistavropoulos, H.; Biem, H.; Sharpe, D.; Bourgault-Fagnou, M.; Janzen, J. Patient perceptions of hospital
discharge: Reliability and validity of a patient continuity of care questionnaire. Int. . Qual. Health Care 2008,
20, 314-323. [CrossRef] [PubMed]

Yao, K.P. Development and applications of the WHOQOL-Taiwan version. Formos. J. Med. 2002, 6, 193-200.
Lee, C.M.Y.,; Mnatzaganian, G.; Woodward, M.; Chow, C.K; Sitas, F.; Robinson, S.; Huxley, R.R. Sex disparities
in the management of coronary heart disease in general practices in Australia. Heart 2019, 105, 1898-1904.
[CrossRef]

Sciomer, S.; Moscucci, F.; Maffei, S.; Gallina, S.; Mattioli, A. Prevention of cardiovascular risk factors in
women: The lifestyle paradox and stereotypes we need to defeat. Eur. J. Prev. Cardiol. 2019, 26, 609-610.
[CrossRef]

Gao, Z.; Chen, Z.; Sun, A.; Deng, X. Gender differences in cardiovascular disease. Med. Nov. Technol. Devices
2019, 4, 100025. [CrossRef]

Norris, C.M,; Yip, C.Y.; Nerenberg, K.A.; Clavel, M.A.; Pacheco, C.; Foulds, H.J.; Hardy, M.; Gonsalves, C.A;
Jaffer, S.; Parry, M. State of the science in women’s cardiovascular disease: A Canadian perspective on the
influence of sex and gender. J. Am. Heart Assoc. 2020, 9, e015634. [CrossRef]

Backe, I.E; Patil, G.G.; Nes, R.B.; Clench-Aas, J. The relationship between physical functional limitations, and
psychological distress: Considering a possible mediating role of pain, social support and sense of mastery.
SSM-Popul. Health 2018, 4, 153-163. [CrossRef]

Uchmanowicz, L; Lisiak, M.; Wleklik, M.; Gurowiec, P.; Katuzna-Oleksy, M. The relationship between frailty
syndrome and quality of life in older patients following acute coronary syndrome. Clin. Interv. Aging 2019,
14, 805. [CrossRef]

Safstrom, E.; Nasstrom, L.; Liljeroos, M.; Nordgren, L.; Arestedt, K.; Jaarsma, T; Stromberg, A.
Patient continuity of care questionnaire in a cardiac sample: A confirmatory factor analysis. BM] Open 2020,
10, e037129. [CrossRef] [PubMed]

Valaker, I; Fridlund, B.; Wentzel-Larsen, T.; Nordrehaug, J.E.; Rotevatn, S.; Rdholm, M.B.; Norekval, T.M.
Continuity of care and its associations with self-reported health, clinical characteristics and follow-up services
after percutaneous coronary intervention. BMC Health Serv. Res. 2020, 20, 71. [CrossRef] [PubMed]

Su, S.F,; Chang, M.Y.; He, C.P. Social support, unstable angina, and stroke as predictors of depression in
patients with coronary heart disease. J. Cardiovasc. Nurs. 2018, 33, 179-186. [CrossRef] [PubMed]

Stahl, S.T.; Beach, S.R.; Musa, D.; Schulz, R. Living alone and depression: The modifying role of the perceived
neighborhood environment. Aging Men Health 2017, 21, 1065-1071. [CrossRef]


http://dx.doi.org/10.1371/journal.pone.0158163
http://dx.doi.org/10.1016/j.ijge.2016.07.002
http://dx.doi.org/10.1177/1179546817710028
http://dx.doi.org/10.3758/BRM.41.4.1149
http://dx.doi.org/10.1111/jjns.12160
http://www.ncbi.nlm.nih.gov/pubmed/28150384
http://dx.doi.org/10.1016/0895-4356(89)90065-6
https://www.tyojyu.or.jp/net/check/index.html
http://dx.doi.org/10.1093/intqhc/mzn030
http://www.ncbi.nlm.nih.gov/pubmed/18635587
http://dx.doi.org/10.1136/heartjnl-2019-315134
http://dx.doi.org/10.1177/2047487318810560
http://dx.doi.org/10.1016/j.medntd.2019.100025
http://dx.doi.org/10.1161/JAHA.119.015634
http://dx.doi.org/10.1016/j.ssmph.2017.12.005
http://dx.doi.org/10.2147/CIA.S204121
http://dx.doi.org/10.1136/bmjopen-2020-037129
http://www.ncbi.nlm.nih.gov/pubmed/32641363
http://dx.doi.org/10.1186/s12913-020-4908-1
http://www.ncbi.nlm.nih.gov/pubmed/32005235
http://dx.doi.org/10.1097/JCN.0000000000000419
http://www.ncbi.nlm.nih.gov/pubmed/28489724
http://dx.doi.org/10.1080/13607863.2016.1191060

Int. |. Environ. Res. Public Health 2020, 17, 9125 14 of 14

28.

29.

30.

31.

32.

33.

Ko, H,; Park, YH.; Cho, B.; Lim, K.C.; Chang, S.J.; Yi, YM.; Noh, E.Y,; Ryu, S.I. Gender differences in health
status, quality of life, and community service needs of older adults living alone. Arch. Gerontol. Geriatr. 2019,
83,239-245. [CrossRef]

Sehrawat, J.S. Assessment of physical and mental health of elderly living alone in Chandigarh: A public
health perspective. Indian ]. Gerontol. 2019, 33, 61-73.

Hong, M.; De Gagne, J.C.; Shin, H. Social networks, health promoting-behavior, and health-related quality of
life in older Korean adults. Nurs. Health Sci. 2018, 20, 79-88. [CrossRef]

Hestevik, C.H.; Molin, M.; Debesay, J.; Bergland, A.; Bye, A. Older persons’ experiences of adapting to daily
life at home after hospital discharge: A qualitative metasummary. BMC Health Serv. Res. 2019, 19, 224.
[CrossRef]

Hsu, H.C,; Chen, C.F. LTC 2.0: The 2017 reform of home-and community-based long-term care in Taiwan.
Health Policy 2019, 123, 912-916. [CrossRef]

Kang, K.; Gholizadeh, L.; Inglis, S.C.; Han, H.R. Correlates of health-related quality of life in patients with
myocardial infarction: A literature review. Int. . Nurs. Stud. 2017, 73, 1-16. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.archger.2019.05.009
http://dx.doi.org/10.1111/nhs.12390
http://dx.doi.org/10.1186/s12913-019-4035-z
http://dx.doi.org/10.1016/j.healthpol.2019.08.004
http://dx.doi.org/10.1016/j.ijnurstu.2017.04.010
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Measurement 
	CHD Patients 
	Health Status 
	Patient Continuity of Care Scale 
	Quality of Life Scale 

	Data Collection 
	Ethical Considerations 
	Statistical Analyses 

	Results 
	Overview of CHD Sociodemographic Characteristics, Health Status, Continuity of Care, and Quality of Life 
	Correlation between CHD Sociodemographic Characteristics, Health Status, Continuity of Care, and Quality of Life 
	Important Predictors of CHD Quality of Life 

	Discussion 
	Current Quality of Life of CHD Patients and Status of Continuity of Care 
	Factors Affecting Quality of Life of CHD Patients 

	Conclusions 
	References

