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Purpose: For cardiovascular patients, family caregivers play a vital role in daily nursing and cardiac emergencies. This study aimed to evaluate 

the effect of patient-centered CPR education (PCE) for family caregivers of patients with cardiovascular diseases. Methods: Fifty-four partici-

pants were randomly assigned to the PCE or control group. The PCE group received tailored counseling on overall cardiovascular disease in-

formation and CPR followed by interactive instructor-guided CPR training and re-education follow-up by telephone 2 weeks later. The control 

group received only video-based CPR self-education and booklets. Cardiovascular disease and CPR knowledge and self-efficacy were mea-

sured before (pre-test), immediately after (post-test 1), and 4 weeks after the PCE (post-test 2). CPR skills and performance were measured 

pre-test and at post-test1. Results: The PCE group demonstrated significant improvements in knowledge (F=91.09, p <.001), self-efficacy 

(F=15.19, p <.001) and CPR skills and performance (F=8.10, p =.008), as well as significant differences over time (knowledge: F=364.25, 

p <.001; self-efficacy: F=1162.28, p <.001; CPR skills and performance: F=1798.81, p <.001). There were significant group-by-time interactions 

for knowledge (F=8.10, p =.001), self-efficacy (F=4.30, p =.019) and CPR skills and performance (F=4.81, p =.036) by repeated measures ANO-

VA. Conclusion: This is the first study to demonstrate the effects of a patient-centered intervention with CPR education tailored for patients’ 

and family caregivers’ preferences, needs, and lifestyles. The results of this study encourage the use of tailored, patient-centered interven-

tions in cardiovascular nursing practice.
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ORIGINAL ARTICLE

INTRODUCTION

Out-of-hospital cardiac arrest (OHCA) is a leading cause of 

death among adults, and approximately 92% of victims die. The 

majority (70~85%) of OHCAs have a cardiac cause, and the in-

cidence of cardiac arrest is higher in patients with coronary ar-

tery disease, hypertension, diabetes mellitus, and hyperlipidemia 

[1]. Because about 70% of such events take place at patients’ 

homes and immediate cardiopulmonary resuscitation (CPR) and 

activation of emergency medical services (EMS) are critical in 

survival from OHCA, family caregivers of cardiac patients should 

be considered high priority groups for CPR training [1-3]. Previ-

ous studies have demonstrated the effects of CPR training for 

family caregivers of patients with high risk of sudden death [4] 

and previous history of cardiac arrest [5]. However, according to 

Swor et al.[6], 33.6% of bystanders and only 16.3% of family 

caregivers could perform CPR before EMS arrival. Family care-

givers could not perform CPR because they were panicked, wor-
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ried about performing CPR incorrectly, or concerned about hurt-

ing the patient [4,6,7].

Because most CPR training for non-healthcare providers is of-

fered in schools or workplaces, family caregivers of patients with 

cardiovascular diseases have relatively few opportunities for CPR 

training [2]. In South Korea, educational opportunities for CPR 

have historically been limited, and there have been no direct 

training or coaching for family caregivers of cardiovascular pa-

tients, despite the low CPR response rate after OHCA. However, 

recently, systematic CPR training has begun in South Korea. In 

2012, there were only about 1,000 domestic CPR training gradu-

ates. This number increased to approximately 60,000 by 2013 

and 70,000 by 2014 [8]. 

Previous articles have shown the effect of CPR training for 

healthcare providers and non-healthcare providers in major hos-

pitals in South Korea [9,10]. However, there has been no previ-

ous report on CPR training for family caregivers of patients with 

cardiovascular diseases in South Korea. Additionally, the con-

tents of CPR training have focused only on CPR after cardiac ar-

rest. Training on emergencies other than cardiac arrest, warn-

ing signs before a heart attack, overall information on cardiovas-

cular disease, and patient-centered lifestyle modifications such as 

diet and exercise planning would be helpful for family caregivers.

Therefore, we incorporated the “patient-centered intervention” 

concept with CPR training. The recently developed concept of 

patient-centered intervention emphasizes: 1) the individual pa-

tient’s preferences, needs, and values; 2) the interaction between 

patients, family caregivers, and healthcare providers; and 3) pa-

tient-participation in treatment plan and lifestyle modification 

[11,12]. Recently, patient-  and family-centered intervention 

studies have been conducted, demonstrating the effects of im-

proving things such as patients’ and family caregivers’ quality of 

life, efficiency, knowledge, and satisfaction [13,14]. 

Combining CPR training and patient-centered intervention, 

family caregivers would learn how to manage the patient’s car-

diovascular disease in daily life and how to respond to a cardio-

vascular emergency. This would increase the knowledge, moti-

vation, and confidence of family caregivers.

This study was conducted to investigate the effects of patient-

centered CPR education (PCE) on knowledge, self-efficacy, and 

performance in a cardiac emergency of family caregivers of car-

diovascular patients. The concept of patient-centered interven-

tion was applied via counseling and interactive CPR education 

provided by a nurse. We hypothesized that participants in PCE 

would demonstrate 1) improved knowledge about cardiovascular 

disease, and 2) increased CPR knowledge, self-efficacy, and 

performance compared with participants receiving the usual edu-

cation. 

METHODS

1. Study Design

This study was a prospective randomized controlled trial in 

which participants were randomly assigned to receive (PCE 

group) or not receive (control group) PCE. In the PCE group, a 

nurse guided and trained the participants through individualized 

PCE; participants in the control group received the usual educa-

tion. CPR skills and performance were measured before (pre-

test) and after the education (post-test1), both on the first day 

of the study. Knowledge of CPR and disease and self-efficacy in 

CPR were measured before (pre-test) and after the education 

(post-test1) and after 4 weeks (post-test2).

2. Setting and Samples

Participants were the family caregivers of outpatient cardiology 

patients who visited M hospital in Gyeonggi-do, South Korea, 

from July to September 2015. Potential participants were eligible 

for study participation in the study when they came for reserved 

cardiology outpatient care with their family. Interested partici-

pants were assessed by the researcher based on the following in-

clusion/ exclusion criteria: All participants were older than 18, 

voluntarily chose to participate, and did not have disabilities in 

cognitive function or physical activity that would prevent under-

standing or performing the PCE contents. Also, those who pre-

viously experienced cardiac arrest of their ill family member 

were excluded because the former experience might influence 

the treatment fidelity. The sample size was calculated to achieve 

80% power with an α of .05 and an effect size of 0.4 for Cohen’s 

table [15]. Given the effect size was identified in a previous study 

that suggested significantly clinical and educational implications 
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with a booklet and interactive CPR training on manikins (one 

hour) and telephone follow-up after 2 weeks (10 minutes) in 

which family caregivers directly participated. One of the re-

searchers provided support as a professional partner, as well as 

providing information to the participants on cardiovascular dis-

ease and how to cope with a cardiac emergency. The adequacy 

of contents, suitability of the training materials, and procedure of 

the intervention of the PCE program were assessed and dis-

cussed by an expert group that consisted of a professional cardi-

ologist, a professor of nursing, and basic life support (BLS) in-

structors (American Heart Association certification). The specific 

configuration of the PCE program is shown in Table 1.

1) PCE Group

Participants in the PCE group received a 30-minute one-on-

one counseling session with a booklet about CPR, dietary and 

[16], the priori sample size was calculated at 26 participants per 

group. Assuming an attrition rate of 14%, we planned to recruit 

30 participants per group. Of the 60 participants, 2 in the PCE 

group and 4 in the control group withdrew from study involve-

ment, 2 because they did not complete the intervention for busi-

ness related reasons, 1 for giving up for physical fatigue, and 3 

because they did not have a phone connection. Therefore, a total 

of 54 participants, 28 in the PCE group and 26 in the control 

group, completed the study.

3. Intervention 

The PCE program was developed by nurse researchers, based 

on the concepts of patient-centered care, which concentrates on 

the individual preferences, needs, and values of the patient and 

their family [17]. The PCE program was composed of counseling 

Table 1. Summary of the Patient-centered CPR Education (PCE)

Session Topic
Specific activity

PCE group Control group

1 Pre-test  ·Knowledge of CPR and cardiovascular
  disease
 ·Self-efficacy of CPR
 ·Skills and performance of CPR

·Knowledge of CPR and cardiovascular 
disease

·Self-efficacy of CPR
·Skills and performance of CPR

2 Understanding cardiovascular disease 
and coping with emergency

Customized intervention
 ·Education on cardiac arrest, importance 

of first-responder, fundamentals of BLS, 
warning signs

 ·Individual counseling about patient-
centered diet and exercise plan 
according to specific cardiovascular 
disease and each family’s preference and 
feasibility

3 CPR practice Instructor-guided video-based CPR practice
 ·Instructor check the participants’ 

performance and correct position
 ·Give real time feedback to enhance the 

skills and performance
 ·Make tailored CPR strategy for each 

family

Self-instruction video-based CPR practice 
 ·The instructor observe during CPR practice

4 Post-test1  ·Knowledge of CPR and cardiovascular 
disease

 ·Self-efficacy of CPR
 ·Skills and performance of CPR

·Knowledge of CPR and cardiovascular 
disease

·Self-efficacy of CPR
·Skills and performance of CPR

5
(2 weeks)

Telephone counseling and individual 
booster session

Individualized telephone-based counseling 
to consolidate the knowledge and 
increase family’s self-efficacy

6
(4 weeks)

Post-test2  ·Knowledge of CPR and cardiovascular 
disease

 ·Self-efficacy of CPR

·Knowledge of CPR and cardiovascular 
disease

·Self-efficacy of CPR
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4. Measurements/Instruments

The overall scheme of measurements is shown in Figure 1. 

The pre-test and post-test 1 were performed before and after 

the CPR education on the first day of the study and the post-test 

2 was conducted by telephone at the 4th week.

CPR skills and performance were measured at pre-test and 

post-test 1 using Laerdal Little Anne® (Laerdal Medical AS, 

Stavanger, Norway). These measurements used an essential 

BLS checklist for non-healthcare providers, developed by the 

Korean Association of CPR (KACPR) based on the American 

Heart Association’s 2010 CPR guidelines [18]. The checklist con-

sisted of nine questions assessing whether CPR was performed in 

the correct position. The items included checking for a response 

and for no breathing or gasping, activating EMS, and giving 

high-quality CPR.

Knowledge of cardiovascular disease and CPR was measured 

at pre-test, post-test 1, and post-test 2. Park [19] made a CPR 

knowledge instrument based on AHA guideline and Lee at al.[9] 

made modification after expert review and used it. Therefore, 

we made our own knowledge instrument based on American 

Heart Association (AHA) 2010 CPR guideline and the text books 

of adult nursing [20]. The contents included knowledge of cardio-

vascular nursing, and dietary and exercise plan for the specific 

cardiovascular diseases. Content validity of the knowledge in-

strument was established by an expert group consisting of a pro-

fessional cardiologist, a professor of nursing, and basic life sup-

port (BLS) instructors (AHA certification). The experts as-

sessed the instrument for the percentage of total items rate for 

content validity index (CVI) that is being measured as either 3 or 

4 on a 4-point scale. The CVI was reported as 0.90. The 

knowledge instrument consisted of 10 questions in two areas (five 

questions about coping with a cardiac emergency and CPR, and 

five questions about dietary and exercise planning for cardiovas-

cular disease). This knowledge instrument comprised 2 OX quiz-

zes, and 8 multiple-choice questions. Higher scores meant a 

higher level of knowledge.

CPR self-efficacy was measured at pre-test, post-test 1, and 

post-test 2. Self-efficacy of participants regarding emergencies 

was defined as confidence in one’s own ability to deal with a pa-

tient’s cardiac emergency. An instrument developed by Schlessel 

exercise recommendations, and warning signs of cardiovascular 

disease. In this face-to-face counseling session, the researcher 

taught overall knowledge of cardiovascular nursing and made a 

patient-centered diet and exercise plan according to the specific 

cardiovascular disease, each family’s preferences, and feasibility. 

An overview of cardiac arrest, the importance of the first-re-

sponder, and the fundamentals of BLS were also reviewed.

Instructor-guided video-based CPR education was provided 

with direct real-time feedback during this 30-minute session. 

The BLS video content for lay rescuers used in the education 

was made by the Korean Association of CPR (KACPR) and 

based on the American Heart Association’s 2010 CPR guideline 

[18]. The researcher demonstrated the overall process of BLS 

using Laerdal Little Anne  and participated in the video-based 

CPR education along with the participants. During the practice, 

the researcher checked whether the participants performed BLS 

(establish unresponsiveness, call for help, chest compression, 

ventilation, and recovery position) in the correct position and 

manner and gave real-time feedback to enhance skills and per-

formance. 

Patient-centered education was applied by developing a tailored 

CPR strategy for the participants’ own family. For example, par-

ticipants 1) practiced the activation of EMS using their own ad-

dress, 2) determined the role of each family member during a 

cardiac arrest, and 3) found the nearest location of automated 

external defibrillator.

Telephone follow-up to provide re -education on lessons 

learned during the PCE program was conducted 2 weeks after 

the baseline by the researcher who provided the CPR education. 

Based on a knowledge checklist, open-ended questions about the 

PCE were asked. Participants giving incorrect answers received 

re-education from the instructor.

2) Control Group

Participants in the control group individually received self- in-

struction video-based CPR education without counseling and 

booklet. The instructor played a minimal role as an observer 

during CPR practice. The same booklet used in the counseling 

session of the PCE group was provided to the control group after 

the CPR education. There was no telephone follow-up at 2 

weeks after the baseline.
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by a single researcher to standardize the quality of the interven-

tion. The participants did not know each other in person, thus, 

the possibility for contamination of the PCE treatment seemed 

minimal.

The data were collected via questionnaires on knowledge and 

self-efficacy and a checklist on CPR skills and performance com-

pleted by a researcher with American Heart Association BLS in-

structor certification, who provided PCE education. Demographic 

data were collected before the intervention. CPR skills and per-

formance, knowledge, and self-efficacy were measured before 

the intervention (pre-test) and after the intervention (post-test 

1) both done on the first day of the study. The participants in the 

PCE group were re-educated 2 weeks after the first session by 

telephone follow-up. Knowledge of cardiovascular disease and 

CPR and self-efficacy were measured again 4 weeks after the 

baseline (post-test 2) by telephone at the participants’ conve-

nience (Figure 1).

6. Data Analysis

Data analysis was performed using SPSS, version 22.0 (IBM, 

Somers, NY, USA). All dependent variables that were not nor-

mally distributed (0.51<W<0.87, p<.013) were analyzed using 

the Shapiro-Wilk test except for self-efficacy (0.95<W<0.98, 

.260<p<.945) on the pre-  and two post-tests for both groups, 

et al.[21] and modified by Park [19] was used to measure the 

level of self-efficacy regarding coping with a cardiac emergency. 

The measurement includes a total of 12 questions measured with 

a 10-point Likert scale from 0 (strongly not confident) to 10 

(strongly confident). The second and third items were reverse 

scored; higher numbers indicated higher the self-efficacy. Cron-

bach’s α of this instrument was .89 [19], and its value in this 

study was .95.

Demographic information such as gender, age, marital status, 

religion, education level, occupation and relationship with patient 

was collected. Disease-related information including the patient’s 

age and diagnosis about heart disease was also collected.

5. Data Collection/Procedure

Randomization was accomplished using the table of random 

sampling digits ahead of the participant enrolment. The assign-

ments were concealed in opaque envelopes. A research assistant, 

who was responsible for participant recruitment and blinded to 

the random assignment, enrolled the participants. Upon their 

participation agreement, the research assistant obtained a writ-

ten consent from each participant and opened the envelope for 

group allocation. According to the result of group assignment, 

the participants were allocated into either PCE treatment or usual 

CPR education. The education and test sessions were performed 

Figure 1. Research design for the study.
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ence in the age of patients in the two groups (p=.764). Of these 

variables, only patient’s diagnosis differed significantly between 

the PCE group and the control group at baseline (Table 2). There 

were more caregivers of patients with hyperlipidemia in the con-

trol group than in the PCE group (32.1% vs. 65.4%, χ  2=5.97, 

p=.015), and more caregivers of patients with angina in the PCE 

group than in the control group (25.0% vs. 0%, χ  2=7.47, 

p=.006). However, there were no statistically significant differ-

ences between the two groups in the outcome variables (knowl-

edge, self-efficacy, and skills and performance) at baseline con-

sidering angina to use ANCOVA (Table 2). There were no sig-

nificant differences between the two groups in the prevalence of 

hypertension, arrhythmia, coronary artery disease, or other 

diseases (p=.050, p=.331, p=.910, and p=.086, respectively).

All of the outcome variables (knowledge, self-efficacy, and 

skills and performance) were evaluated at baseline for their ho-

mogeneity in the PCE and control groups. There were no signifi-

cant differences in the outcome variables between the two groups 

(Table 2).

2. Knowledge and Self-efficacy

The mean initial knowledge score (total score=10) in the PCE 

group was 3.18±0.95, and this increased to 9.25±0.80 at 

post-test 1 and then declined to 9.07±0.72 at post-test 2. In 

the control group, the mean initial knowledge score was 1.92±

0.85, and this increased to 6.92±0.74 at post-test 1 and then 

declined to 6.27±0.92 at post-test 2 (Figure 2, left).

Likewise, the mean initial self-efficacy score (total score=120) 

in the PCE group was 17.29±5.54 and increased to 98.93±6.19 at 

post-test 1 and to 100.96±3.73 at post-test 2. The mean initial 

self-efficacy score in the control group was 16.35±3.88, and this 

increased to 86.54±5.67 at post-test 1 and declined to 85.77±4.57 

at post-test 2 (Figure 2, right). Repeated measures ANOVA dem-

onstrated significant differences in improvements between the two 

groups in knowledge (F=91.09, p <.001) and self-efficacy 

(F=15.19, p<.001), as well as statistically significant differences 

over time (knowledge: F=364.25, p <.001; self-efficacy: F= 

1162.28, p<.001). There were significant group-by-time interac-

tions in knowledge (F=8.10, p=.001) and self-efficacy (F=4.30, 

p=.019) (Table 3).

so the skewed values were log transformed to meet the assump-

tion of normality. Specifically the following were calculated: (a) 

Frequencies and percentages, means, and standard deviations 

per item were used to describe participant characteristics; (b) t-

tests, χ  2 tests, Fisher’s exact tests and analysis of covariance 

(ANCOVA) tests were used to compare participant characteris-

tics between the two groups; (c) repeated measures ANOVA (RM 

ANOVA) was used to compare differences in knowledge, self-

efficacy, CPR skills and performance between the two groups 

during the research period. Levene test for homogeneity of vari-

ance (0.78<F<12.26, .019<p<.734) and Mauchly test for sphe-

ricity (0.06<W<0.28, p<.001) were performed to assess each 

assumption and used the Greenhouse-Geisser epsilon correction 

for the variables that violated the sphericity assumption.

7. Ethical Considerations

The study was approved by the institutional review board (IRB) 

at M hospital (IRB no. MJH-15-056). Participation in the study 

was voluntary, and, although family caregivers were asked to at-

tend the education and complete all follow-up tests, participants 

were free to withdraw from the study at any time without incur-

ring penalty or limitation from their later cardiology outpatient 

treatment. This study was conducted in accordance with the 

principles of ethical clinical research described in the Declaration 

of Helsinki.

RESULTS

1. Participant Characteristics

The M±SD age of the 54 family caregivers was 56.80±10.43 

years, and 55.6% (30 persons) were men. More than 90% were 

married at the time of data collection. Fewer than 25% (12 partici-

pants) reported that they had no religious beliefs, and about 80% 

(44 participants) had completed more than a high school education. 

Most participants in both the PCE group and the control group 

were the wives or husbands of patients (78.6% and 92.3%, re-

spectively). There were no statistically significant differences in the 

family caregivers’ characteristics in the two groups.

In the patient’s characteristics, there was no significant differ-
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and performance in a cardiac emergency.

Patient-centered interventions in healthcare focus on the pa-

tient and family. Although the healthcare provider knows more 

about the disease and how to care for the patient’s health, pa-

tients know more about themselves. Therefore, treatment plans 

in patient-centered interventions consist of the mutual interaction 

and understanding between the patient, family, and healthcare 

provider to maximize the effectiveness, feasibility, and, eventu-

ally, the quality of nursing care [12,14].

Recently, patient-centered interventions have been applied to car-

diovascular diseases and have been shown to be effective. Leone et 

al.[22] investigated the effectiveness of a patient-centered interven-

tion in discharge education by interviewing registered nurses caring 

for patients with heart failure. They insisted that nurses should 

form a partnership with the patients and family caregivers and pro-

vide tailored care to meet their unique needs and concerns to im-

prove satisfaction and decrease hospital readmissions.

Similar to the present study, previous studies have shown 

face-to-face education and telephone follow-up to be effective 

ways of increasing long-term knowledge. Buckley et al.[23] 

showed that individualized 40~50 minute face-to-face education 

sessions and telephone follow-up within 4 weeks can enhance 

knowledge of heart disease and symptoms. This knowledge 

lasted 12 months after the education in the patients with acute 

myocardial infarction. Dudas et al.[24] applied a person-centered 

3. CPR Skills and Performance

The mean initial score on CPR skills and performance (total 

score=9) in the PCE group was 0.89±0.83, and this increased 

to 8.79±0.42 at post-test 1. In the control group, the mean 

score on CPR skills and performance was 0.58±0.50, and this 

increased to 8.27±0.53 at post-test 1. The repeated measures 

ANOVA indicated significant improvements between the two 

groups (F=8.10, p =.008), as well as between pre-test and 

post-test 1 (F=1798.81, p <.001) in CPR skills and perfor-

mance. There were significant group-by-time interactions 

(F=4.81, p=.036) in CPR skills and performance (Table 3).

DISCUSSION

This study was the first to develop a patient-centered inter-

vention including CPR education for the family caregivers of pa-

tients with cardiovascular diseases in South Korea. The PCE 

program in this study was tailored using individual families’ pref-

erences, needs, and values, as opposed to previous cardiovascu-

lar interventions or education programs that did not consider the 

families’ own lifestyles. This study showed that the PCE pro-

gram was an effective nursing intervention for family caregivers 

and provided preliminary evidence about enhancing knowledge 

about cardiovascular disease and CPR, self-efficacy, and skills 

Figure 2. Group differences over time in outcome measures.

PG=PCE group; CG=control group; T0=0 day (before the intervention ); T1=0 day (after the intervention ); T2=4 weeks after



470

http://dx.doi.org/10.4040/jkan.2016.46.3.463www.kan.or.kr

Kim, Hyun Sun · Kim, Hyun-Jin · Suh, Eunyoung E.

The significant improvement of knowledge and self-efficacy in 

the PCE group in the present study supports Boyne et al.[25], 

who found a telephone follow-up intervention to be effective at 

creating positive changes in self-care abilities and self-efficacy 

among patients with heart failure. However, an automatic tele-

care approach for chronic heart failure patients to improve and 

empower them to take care of their illness. They tried to man-

age uncertainty in illness among patients by increasing knowl-

edge to reduce hospital stays and improve activities for daily liv-

ing through a multidisciplinary team approach.

Table 2. Homogeneity Test of Family Caregivers’ Characteristics   (N=54)

Characteristics Categories
PG (n=28) CG (n=26)

χ2 or t p
n (%) or M±SD n (%) or M±SD

Gender Male
Female

13 (46.4)
15 (53.6)

17 (65.4)
9 (34.6)

1.96 .161

Age ＜40
40~49
50~59
60~69
70~79

2 (7.1)
6 (21.4)

10 (35.7)
7 (25.0)
3 (10.7)

1 (3.8)
3 (11.5)
9 (34.6)

11 (42.3)
2 (7.7)

3.07 .689

Marital status Non-married
Married
Others

2 (7.1)
25 (89.3)

1 (3.6)

1 (3.8)
25 (96.2)

0 (0.0)

1.26 .532

Religion Catholicism
Protestantism
Buddhism
Others

10 (35.7)
11 (39.3)

3 (10.7)
4 (14.3)

7 (26.9)
6 (23.1)
5 (19.2)
8 (30.8)

3.76 .288

Education Elementary school
Middle school
High school
College or higher

0 (0.0)
3 (10.7)

18 (64.3)
7 (25.0)

1 (3.8)
6 (23.1)

14 (53.8)
5 (19.2)

2.76 .430

Occupation Housewife
Self-employed
Professional/Office job
Student
None

11 (39.3)
9 (32.1)
6 (21.4)
1 (3.6)
1 (3.6)

7 (26.9)
8 (30.8)
9 (34.6)
0 (0.0)
2 (7.7)

4.03 .672

Relationship with 
patient

Spouse
Children
Brother or sister
Parents

22 (78.6)
5 (17.9)
0 (0.0)
1 (3.6)

24 (92.3)
0 (0.0)
0 (0.0)
2 (7.7)

5.35 .069

Patient’s age 40~49
50~59
60~69
70~79

2 (7.1)
14 (50.0)

7 (25.0)
5 (17.9)

3 (11.5)
10 (38.5)

9 (34.6)
4 (15.4)

1.16 .764

Diagnosis* Hypertension
Hyperlipidemia
Angina
Arrhythmia
Coronary artery disease
Others

17 (60.7)
9 (32.1)
7 (25.0)
1 (3.6)
4 (14.3)
3 (10.7)

22 (84.6)
17 (65.4)

0 (0.0)
0 (0.0)
4 (15.4)
0 (0.0)

3.84
5.97
7.47
0.95
0.01
2.95

.050

.015

.006

.331

.910

.086

Skills & performance 0.89±0.83 0.58±0.50 1.67
 (2.55)†

.152
 (.117)†

Knowledge 3.18±0.95 1.92±0.85 5.13
 (0.13)†

.543
 (.719)†

Self-efficacy 17.29±5.54 16.35±3.88 0.72
 (2.48)†

.078
 (.122)†

*Multiple selection; †ANCOVA; PG=PCE group; CG=Control group.
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patient-centered education integrating CPR instruction is ex-

pected to result in a synergy and satisfies both practical nursing 

requirements and family caregivers’ needs.

Knowledge, self-efficacy, and performance of CPR increased 

significantly in both groups after education, and similar results 

have been reported in previous studies [5,9,10,21]. Prior study 

showed a significantly higher level of knowledge, positive atti-

tude, and skills after a one-day CPR course for cardiac arrest 

survivors and their families [5]. One month after parents of in-

fants and children completed CPR education, self-efficacy had 

improved significantly, and anxiety about CPR performance had 

decreased. However, this previous study did not measure CPR 

skills and performance, and there was no statistically significant 

differences in CPR knowledge [21]. In South Korea, Lee et al.[9] 

showed the effectiveness of CPR education on knowledge and at-

titude in non-healthcare providers. However, the control group 

did not receive CPR education, and the performance of CPR was 

not evaluated. Kim and Lee [10] showed that CPR education 

with practical training resulted in more improved knowledge, 

self-efficacy, and performance than did basic theoretical CPR 

education for nursing students.

In the present study, most of the participants had not experi-

enced CPR education before, therefore CPR skills and perfor-

mance improved significantly between the pre-test and the post-

test1 for both the PCE group and the control group. Although the 

number of caregivers for patients with angina was higher in the 

PCE group than in the control group, it did not statistically affect 

the outcome variables and also in terms of caregivers voluntarily 

choosing to participate. Video-based CPR self-education with a 

manikin was effective in the control group. However, the PCE 

group with an interactive nursing instructor showed statistically 

monitoring device with a preset program was used in the study 

conducted by Boyne et al.[25], whereas nurse- led telephone fol-

low-up was used in the present study.

In contrast to our findings, Holst et al.[26] found no significant 

changes in self-care behavior or quality of life during 1 year of 

monthly telephone follow-up conducted for patients with heart 

failure. They suggested more extensive interventions to enhance 

self-care behavior considering patients’ cognitive function, per-

sonality, and environment. Additionally, in a study conducted by 

Bekelman et al.[27], a multidisciplinary team (nurse, cardiolo-

gist, and psychiatrist) provided patient-centered disease manage-

ment including tele-monitoring and self-management support, 

but there was no significant difference in health status or 1-year 

hospitalization rates. However, the intervention group showed 

significantly fewer deaths and improved depression scores.

All of these approaches attempted to demonstrate the effective-

ness of patient-centered interventions in cardiovascular disease. 

It has been shown that a comprehensive understanding of the 

learner’s needs and preferences are important in any education 

strategy, because it empowers learners to change their behavior 

[28]. Kliegel et al.[5] suggested that the family caregivers and 

friends of cardiac arrest survivors have considerable needs in 

learning CPR. Moreover, the majority of these people stated that 

they are ready to perform CPR in an emergency situation by us-

ing knowledge and skills learned from CPR education. Dracup et 

al.[4] recommended the integration of CPR instruction with other 

programs for cardiac patients and family members. For improve-

ments in patients’ emotional states and psychosocial adjustment, 

it was more effective to provide CPR instruction in combination 

with education about cardiac risk factors and a social support 

group compared to providing CPR instruction alone. Therefore, 

Table 3. Changes in CPR Knowledge, Self-efficacy, Skills and Performance Over Time   (N=54)

Variables Groups
Pre-test Post-test1 Post-test2 Group Time GroupxTime

M±SD M±SD M±SD F or Z (p) F or Z (p) F or Z (p)

Knowledge* PG (n=28)
CG (n=26)

3.18±0.95
1.92±0.85

9.25±0.80
6.92±0.74

9.07±0.72
6.27±0.92

91.09
 (＜.001)

364.25 
(＜.001)

8.10
 (.001)

Self-efficacy* PG (n=28)
CG (n=26)

17.29±5.54
16.35±3.88

98.93±6.19
86.54±5.67

100.96±3.73
85.77±4.57

15.19
 (＜.001)

1162.28 
(＜.001)

4.30
 (.019)

Skills & 
performance*

PG (n=28)
CG (n=26)

0.89±0.83
0.58±0.50

8.79±0.42
8.27±0.53

-
-

8.10
 (.008)

1798.81
 (＜.001)

4.81
 (.036)

 PG=PCE group; CG=control group; *log transformation.
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worthwhile, because it is able to show that tailored PCE is a 

comprehensive nursing intervention for patients with cardiovas-

cular diseases and their family caregivers.

 

CONCLUSION

This study brings attention to the importance and effectiveness 

of integrating patient-centered education by nurses into CPR 

training for the family caregivers of cardiovascular patients. 

Overall knowledge about cardiovascular disease and knowledge, 

self-efficacy, and performance of CPR were significantly im-

proved after completing the PCE program. The results of the 

present study encourage the use of tailored, patient-centered in-

terventions in cardiovascular nursing practice. Long-term fol-

low-up studies are needed to demonstrate whether the effects of 

PCE are maintained afterwards. Additionally, further research is 

recommended to investigate the effectiveness and feasibility of 

PCE for other people and in various settings.
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