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INTRODUCTION

Coronary Artery Disease (CAD) is the leading cause of 
mortality worldwide, accounting for 16.0% of all global 
deaths. In the two decades following the year 2000, its 
mortality rate sharply increased from about 2 million to 
8.9 million deaths [1]. CAD represents 56.1% of all heart 
disease cases, and the number of patients with this con-
dition has risen by 12.9% over the past 5 years [2]. Patients 
with CAD often undergo Percutaneous Coronary Inter-
vention (PCI) to treat arterial occlusion. However, a meta- 

analysis of 19 recent randomized clinical trials revealed 
that within 5 years of stent placement, the incidence of ma-
jor cardiovascular adverse events-including death and 
myocardial infarction-was 9.4%, with diabetes and smok-
ing identified as significant risk factors [3]. In a Korean 
study, 52.3% of patients with CAD continued to smoke 
after PCI, and 33.1% reported consuming alcohol at least 
weekly following the procedure. Additionally, individuals 
with CAD generally engaged in low levels of aerobic phy-
sical activity [4]. These results indicate that many such pa-
tients maintain unhealthy lifestyle practices.
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For patients with CAD, cardiac health behavior includes 
engaging in regular physical activity, abstaining from 
smoking, following a balanced diet, managing stress effec-
tively, and taking personal responsibility for one's health 
to improve and maintain cardiac wellness [5]. In such pa-
tients, adherence to a healthy lifestyle significantly redu-
ces the incidence of adverse cardiovascular outcomes, such 
as cardiac arrest, mortality, myocardial infarction, and re-
vascularization [6]. The difficulty faced by patients with 
CAD in adhering to recommended cardiac health behav-
iors for the prevention of complications and recurrence 
highlights the challenges associated with modifying en-
trenched health-related behaviors [4]. Coping strategies 
have been identified as a means to facilitate cardiac health 
behavior in patients with CAD [7]. Consequently, under-
standing coping strategies is essential for promoting car-
diac health behavior among these patients.

Coping is an adaptive process that aids in problem reso-
lution by adjusting an individual's emotional response to 
their environment and modifying their perception of stress-
ful situations [8]. Several studies have identified links be-
tween coping strategies and cardiac health behavior [7,9, 
10]. Active coping strategies are instrumental in promot-
ing behaviors that support cardiac health, such as regular 
physical activity and smoking cessation, which are crucial 
for the secondary prevention of CAD [7]. In research con-
ducted among African Americans, religious coping was 
shown to positively influence physical activity, diet, smok-
ing habits, and scores on the American Heart Association's 
Life's Simple 7 [9]. In contrast, coping strategies such as 
denial, substance use, self-blame, and behavioral disen-
gagement tend to hinder the management of chronic dis-
eases like cancer and heart disease, potentially worsening 
these conditions and leading to depression, anxiety, dis-
tress, and a diminished quality of life [10]. Among patients 
with CAD, participation in cardiac rehabilitation increases 
when coping strategies such as task-oriented approaches 
and social support are employed [11]. Therefore, under-
standing the coping profiles of individuals who maintain 
positive cardiac health behavior can be instrumental in 
creating effective training programs on coping skills for 
patients with CAD.

Coping strategies appear to differ significantly between 
the general population and patients with CAD. The for-
mer predominantly utilize problem-focused and avoid-
ance strategies, while the latter more commonly employ 
emotion-focused coping in addition to problem-focused 
approaches [12]. Ford et al. [13] introduced the concept of 
multiple conditioning, which refers to the simultaneous or 
sequential use of multiple coping strategies for a stressor, 

also termed a coping profile. This concept more accurately 
reflects how individuals manage stressors. Previous re-
search on coping adaptability has employed three ap-
proaches: 1) examining individual coping strategies, 2) 
categorizing strategies into groups such as emotion- and 
problem-focused or approach-and-avoidance coping, and 
3) exploring the combinations of strategies used by in-
dividuals [14]. However, most studies examining the cop-
ing profiles of patients with CAD are limited; they may on-
ly partially reflect the multidimensional interrelationships 
of coping, such as by analyzing a single coping strategy or 
focusing on the frequency of their use [12,15].

Recently, Latent Profile Analysis (LPA) has been em-
ployed to examine combinations of coping strategies by 
presupposing the existence of latent classes and assigning 
individuals to these classes based on observed scoring pat-
terns [14]. LPA identifies combinations of relationships 
within groups based on similar response patterns among 
individuals, thereby uncovering differences in character-
istics that define distinct subgroups [16]. Although recent 
studies have investigated coping strategy combinations 
among individuals with cancer or in specific contexts, re-
search on the association between coping patterns and car-
diac health behavior in patients with CAD is notably lack-
ing [14,15]. Consequently, this study aimed to explore the 
coping profiles of patients with CAD using the Brief Coping 
Orientation to Problems Experienced (Brief-COPE) inven-
tory [17], to examine the relationship between these pro-
files and cardiac health behavior, and to identify socio-
demographic and disease-related characteristics associ-
ated with each profile.

METHODS

1. Participants

This study analyzed secondary data derived from prior 
research [18]. The previous study examined 228 outpati-
ents, aged 18 years or older, who had undergone PCI for 
CAD and visited the cardiology outpatient department 
at a university hospital in Metropolitan B, Korea. The re-
search excluded individuals diagnosed with severe ill-
nesses such as end-stage renal disease, cancer, or stroke in 
the previous year, as well as those with cognitive impair-
ments. In the present study, questionnaires with more 
than 10% missing values for the Brief-COPE inventory 
(n=2) and participants over 75 years old (n=23) were omit-
ted from the analysis. A prior study utilizing data from the 
Korea National Health and Nutrition Examination Sur-
vey, which categorized age groups into 65~75 years and 
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≥76 years, demonstrated that the prevalence and risk of 
CAD were significantly higher in the ≥76-year group [19]. 
To minimize the impact of advanced age on the present 
study, individuals aged 76 and older were excluded, re-
sulting in a final sample of 203 patients between 18 and 75 
years old. LPA is generally more suitable for larger sample 
sizes; however, the required sample size depends on a va-
riety of factors [20]. Notably, the sample size does not ap-
pear to impact the power of the Akaike Information 
Criterion (AIC) or entropy [20], and the Bayesian Infor-
mation Criterion (BIC) and Sample Size Adjustment BIC 
(SABIC) do not provide greater power with a larger sam-
ple [20]. Instead, statistical power is influenced by the 
quality and quantity of indicators [21]. The use of high- 
quality and/or numerous indicators (more than five) can 
compensate for a smaller sample size, such as the approx-
imately 200 participants enrolled in this research. This 
compensation is accomplished by increasing statistical 
power, improving the accuracy of parameter estimation, 
and reducing bias [21]. Since the Brief-COPE instrument 
used in this study comprises 14 indicators, a sample size of 
200 or greater was considered suitable. Therefore, a mini-
mum sample size of 200 participants was established.

2. Measures

1) Sociodemographic and disease-related measures
The sociodemographic measures assessed included sex, 

age, living status, education level, occupation, and month-
ly household income, as reported by participants through 
a self-report questionnaire. Disease-related characteristics 
were obtained from hospital medical records and inclu-
ded the time elapsed since the initial PCI, whether the pa-
tient underwent one or multiple PCI procedures, the left 
ventricular ejection fraction, and the number of comorbid-
ities, as well as the presence of diabetes, dyslipidemia, and 
hypertension.

2) Coping
The Korean version of the Brief-COPE was used to de-

termine the coping profiles of the participants [22]. The 
Brief-COPE is a 28-item instrument designed to evaluate 
how individuals cope with stressors [17]. It consists of 14 
subscales: self-distraction, active coping, denial, substance 
use, use of emotional support, use of instrumental sup-
port, behavioral disengagement, venting, positive refram-
ing, planning, humor, acceptance, religion, and self-blame. 
The Brief-COPE scales [17] classify coping strategies into 
three domains: problem-focused coping, which involves 
adaptive management of stressors; emotion-focused cop-

ing, which often entails maladaptive control of emotions 
in situations that are uncontrollable; and avoidant coping, 
which is maladaptive but can be effective in the short term. 
Each item on the scale is rated on a scale from 1 ("I have not 
been doing this at all") to 4 ("I have been doing this a lot"), 
with higher scores reflecting greater use of a given stra-
tegy. In previous research, the Cronbach's ⍺ for the Brief- 
COPE ranged from .50 to .90 according to Carver [17] and 
from .52 to .85 for the Korean version [22]. In the present 
study, the Cronbach's ⍺ values were as follows: .68 for ac-
tive coping, .76 for use of instrumental support, .80 for 
planning, .61 for positive reframing, .40 for venting, .76 for 
use of emotional support, .77 for humor, .73 for accept-
ance, .54 for self-blame, .84 for religion, .70 for self-dis-
traction, .57 for denial, .93 for substance use, and .62 for be-
havioral disengagement.

3) Cardiac health behavior
The Cardiac Health Behavior Scale for Korean adults 

was utilized to assess the cardiac health behavior of the 
participants [5]. The scale was developed through ex-
ploratory factor analysis, which identified a five-factor, 
21-item model. This model was subsequently validated 
through confirmatory factor analysis [5]. The five domains 
of the scale are health responsibility (five items), exercise 
(four items), dietary behavior (six items), stress manage-
ment (three items), and smoking cessation (three items). 
Responses to each item are scored using a 4-point Likert 
scale that ranges from 1 ("never") to 4 ("routinely"), with 
higher scores reflecting more favorable cardiac health 
behavior. In the research conducted by Song et al. [5], the 
Cronbach's ⍺ coefficients were reported as follows: .83 for 
the overall scale, .76 for both health responsibility and ex-
ercise, .70 for dietary behavior, .58 for stress management, 
and .70 for smoking cessation. In the present study, the 
Cronbach's ⍺ coefficients were .88 overall, .82 for health 
responsibility, .82 for exercise, .82 for dietary behavior, .80 
for stress management, and .72 for smoking cessation.

3. Data Collection Procedure

The data collection process for this study has been de-
tailed in previous research [18].

4. Ethical Considerations

Ethical approval for this study was waived by the Pusan 
National University Institutional Review Board (PNU 
IRB/2021_167_HR) due to its use of existing data from the 
primary study. The primary research adhered to the prin-
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ciples of the Declaration of Helsinki and received approval 
from the Institutional Review Board of Pusan National 
University Hospital (H-2007-025-093). All participants in 
the primary study provided written informed consent, 
and the data used in this study were anonymized with se-
rial numbers.

5. Data Analysis

To evaluate the correlations among the 14 subscales of 
the Brief-COPE used in the LPA, Pearson correlation co-
efficients were calculated. LPA was conducted to catego-
rize the latent coping profiles of participants. Each partici-
pant's latent profile was determined probabilistically, with 
individuals assigned to the most likely subgroup. AIC, 
BIC, and SABIC values were utilized to identify the opti-
mal number of potential profiles. Given that BIC is a more 
reliable indicator than AIC and SABIC for determining a 
latent class model with a small sample size [20], it was the 
preferred information criterion in this study. The Lo-Men-
dell-Rubin Likelihood Ratio Test (LMR-LRT) and Boot-
strap Likelihood Ratio Test (BLRT) were employed to vali-
date models with varying numbers of profiles. Addition-
ally, the quality of classification of the latent profile mod-
els was assessed using the entropy index. A model was 
considered to provide good classification if the entropy 
value exceeded 0.8 [20]. In this research, the number of la-
tent profiles was chosen by considering the ratio and inter-
pretability of each profile, in conjunction with the infor-
mation index and entropy values [16].

The normality of the main variables was assessed using 
the Shapiro-Wilk test. For variables that were not normal-
ly distributed, nonparametric tests were employed. To ex-
amine the sociodemographic and disease-related charac-
teristics of the participants according to their coping pro-
files, we used the Pearson x2 and Kruskal-Wallis tests, ap-
plying the Bonferroni correction for post hoc analysis. 
Analysis of variance was then utilized to ascertain wheth-
er significant differences existed among coping profiles in 
terms of cardiac health behavior. Paired comparisons were 
also conducted between the identified coping profiles and 
cardiac health behavior, employing binomial logistic re-
gression analysis to calculate odds ratios (ORs) and 95% 
confidence intervals (CIs). All tests of statistical signifi-
cance were two-tailed, with a threshold of p<.05. Descrip-
tive statistics were analyzed using SPSS 26.0 (IBM Corp., 
Armonk, NY, USA). For LPA, we used the tidyLPA pack-
age in R (R Foundation for Statistical Computing, Vienna, 
Austria).

RESULTS

1. Correlations within the Brief-COPE

Correlation analysis of the Brief-COPE scale revealed 
strong correlations between the following variables: use of 
emotional support and use of instrumental support (r=.74, 
p<.001), positive reframing and planning (r=.69, p<.001), 
self-distraction and active coping (r=.68, p<.001), positive 
reframing and acceptance (r=.60, p<.001), acceptance and 
use of emotional support (r=.63, p<.001), and positive re-
framing and use of instrumental support (r=.57, p<.001) 
(Table 1).

Conversely, the analysis also identified several varia-
bles that did not exhibit significant correlations within the 
Brief-COPE scale. For instance, self-blame displayed no 
significant correlations with active coping, planning, pos-
itive reframing, use of instrumental support, humor, ac-
ceptance, denial, religion, self-distraction, substance use, 
and behavioral disengagement. Similarly, denial was not 
significantly correlated with active coping, use of instru-
mental support, planning, positive reframing, humor, ac-
ceptance, substance use, and behavioral disengagement 
(Table 1). Furthermore, substance use did not demonstrate 
significant correlations with active coping, use of instru-
mental support, planning, positive reframing, acceptance, 
and behavioral disengagement (Table 1).

2. Coping Profiles of Participants

To determine the optimal number of latent profiles 
based on coping strategies, the number of profiles was 
incrementally increased from two to six. This process in-
volved examining model comparisons, information cri-
teria, and classification quality (Figure 1). Both AIC and 
SABIC values decreased as more profiles were added. The 
LMR-LRT p-values for models ranging from two to six 
classes were all below .001. Similarly, BLRT yielded p- 
values indicating significance for models with two to six 
classes. The three-class model demonstrated the lowest 
Consistent AIC (CAIC) (9,942.85) and BIC (9,884.85) val-
ues, indicating superior fit. Furthermore, an entropy value 
of 0.92 in the three-class model indicated a high level of 
classification accuracy. Consequently, the three-class model 
was selected as the most appropriate for analyzing coping 
profiles (Figure 1).

The Type I coping profile was characterized by above- 
average scores for most coping strategies, with the most 
pronounced results for problem-focused coping methods. 
These included active coping, use of instrumental support, 
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planning, and positive reframing. Among emotional cop-
ing strategies, these participants tended to employ emo-
tional support, while among avoidance coping, they used 
self-distraction. In contrast, those with the Type II coping 
profile demonstrated poor use of coping strategies, with 
all coping strategies scoring below average except for sub-
stance use. Finally, the Type III coping profile exhibited a 
higher tendency toward venting, self-blame, denial, be-
havioral disengagement, and substance use than the other 
coping profiles. The scores for the remaining strategies 
were below zero, mirroring the Type II coping profile 
(Figure 1). The distribution of participants across coping 
profiles was 44.8% for Type I, 42.4% for Type II, and 12.8% 
for Type III.

Figure 1 illustrates significant differences in detailed 
coping strategy scores across the three coping profiles. The 
Type I coping profile exhibited significantly higher scores 
in active coping, use of emotional support, self-distraction, 
use of instrumental support, planning, positive reframing, 
acceptance, religion, and humor compared to the Type II 
and Type III coping profiles. The score for venting was sig-
nificantly lower for the Type II coping profile than for 
Type I and Type III. Additionally, denial, self-blame, be-
havioral disengagement, and substance use scores were 
significantly higher for the Type III coping profile than for 
Type I and Type II.

3. Associations between Participant Characteristics and 
Coping Profiles

Table 2 presents the sociodemographic and disease- 
related characteristics of the participants according to 
their coping profiles. Education level (x2=10.32, p=.035) 
and monthly household income (x2=13.16, p=.041) dif-
fered significantly among the three coping profiles.

4. Differences in Cardiac Health Behavior across Coping 
Profiles

Table 3 details the differences in cardiac health behavior 
across coping profiles. The Type I coping profile attained 
the highest scores for cardiac health behavior, differing 
significantly from Type II and Type III (F=8.63, p<.001). 
Similarly, for health responsibility, the Type I coping pro-
file scored significantly higher than Type II and Type III 
(F=8.83, p<.001). In the exercise category, the Type I cop-
ing profile again achieved the highest scores, differing sig-
nificantly from Type II and Type III (F=3.97, p=.020). 
Likewise, regarding stress management, the Type I coping 
profile maintained the highest scores, with a significant 
difference from Type II and Type III (F=12.33, p<.001).

Figure 1. Coping profiles of participants.
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Table 2. Participant Characteristics and Association between Coping Profiles (N=203)

Characteristics Categories

Total
(n=203)

Type I
(n=91)

Type II
(n=86)

Type III
(n=26) x2 (p)

n (%) or M±SD n (%) or M±SD n (%) or M±SD n (%) or M±SD

Sex Male
Female

155
48

(76.4)
(23.6)

67
24

(73.6)
(26.4)

67
19

(77.9)
(22.1)

21
5

(80.8)
(19.2)

0.77
(.680)

Age (year)  60.4±9.42 59.01±9.52 61.28±9.25 62.38±9.22  3.66†

(.161)

Living status With family
Alone

175
28

(86.2)
(13.8)

74
17

(81.3)
(18.7)

77
9

(89.5)
(10.5)

24
2

(92.3)
(7.7)

3.44
(.179)

Education level ≤Middle school 
High school
≥College

55
76
72

(27.1)
(37.4)
(35.5)

20
29
42

(22.0)
(31.9)
(46.1)

25
35
26

(29.1)
(40.7)
(30.2)

10
12
4

(38.5)
(46.2)
(15.3)

10.32
(.035)

Occupation Yes
No

112
91

(55.2)
(44.8)

52
39

(57.1)
(42.9)

47
39

(54.7)
(45.3)

13
13

(50.0)
(50.0)

0.43
(.800)

Monthly household 
income (10,000 KRW)

＜100 
100~＜300
300~＜500
≥500

57
52
55
39

(28.1)
(25.6)
(27.1)
(19.2)

19
23
22
27

(20.9)
(25.3)
(24.2)
(29.6)

29
22
25
10

(33.7)
(25.6)
(29.1)
(11.6)

9
7
8
2

(34.6)
(26.9)
(30.8)
(7.7)

13.16
(.041)

LVEF (%) 54.44±7.69 54.77±8.32 54.28±7.01 53.85±7.79  1.34†

(.511)

Time elapsed since 
initial PCI (months)

1~250  25.12±39.33  30.96±48.08  20.05±29.80  21.46±30.46  4.13†

(.127)

PCI history First-time PCI
Repeat PCI

172
31

(84.7)
(15.3)

74
17

(81.3)
(18.7)

75
11

(87.2)
(12.8)

23
3

(88.5)
(11.5)

1.51
(.471)

Number of 
comorbidities

0
1
≥2

29
45

129

(14.3)
(22.2)
(63.5)

8
22
61

(8.8)
(24.2)
(67)

16
20
50

(18.6)
(23.3)
(58.1)

5
3

18

(19.2)
(11.5)
(69.3)

5.73
(.220)

Diabetes Yes
No

87
116

(42.9)
(57.1)

38
53

(41.8)
(58.2)

35
51

(40.7)
(59.3)

14
12

(53.8)
(46.2)

1.49
(.475)

Dyslipidemia Yes
No

62
141

(30.5)
(69.5)

30
61

(33.0)
(67.0)

25
61

(29.1)
(70.9)

7
19

(26.9)
(73.1)

0.50
(.779)

Hypertension Yes
No

115
88

(56.7)
(43.3)

50
41

(54.9)
(45.1)

55
31

(64.0)
(36.0)

10
16

(38.5)
(61.5)

5.48
(.065)

KRW=Korean won; LVEF=left ventricular ejection fraction; M=mean; PCI=percutaneous coronary intervention; SD=standard deviation; 
†Kruskal–Wallis test.

Table 3. Differences in Cardiac Health Behavior between Coping Profiles (N=203)

Variables
Type I (n=91) Type II (n=86) Type III (n=26)

 F† p Differences 
between profiles‡

 M±SD   M±SD   M±SD

Cardiac health behavior 3.09±0.47 2.86±0.48 2.71±0.43  8.63 ＜.001 I＞II, III

Health responsibility 3.00±0.68 2.68±0.63 2.49±0.57  8.83 ＜.001 I＞II, III

Exercise 2.81±0.80 2.56±0.77 2.39±0.72  3.97 .020 I＞II, III

Healthy diet 3.17±0.64 3.00±0.66 2.87±0.69  2.65 .074

Stress management 2.93±0.69 2.49±0.64 2.38±0.70 12.33 ＜.001 I＞II, III

Smoking cessation 3.58±0.79 3.65±0.54 3.53±0.67  0.40 .674

M=mean; SD=standard deviation; †One-way analysis of variance test; ‡Scheffé́ post hoc test.
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5. Comparison of ORs across Coping Profiles

Figure 2 presents the results of pairwise comparisons of 
coping profiles, with binary logistic regression analysis 
employed to examine the associations between coping 
profiles and engagement in cardiac health behavior. Pati-
ents with the Type I coping profile were 2.57 times more 
likely to perform cardiac health behavior (OR=2.57, 95% 
CI=1.31~5.07) than those with the Type II coping profile 
and 7.19 times more likely (OR=7.19, 95% CI=2.1~24.56) 
than those with Type III coping profile. There was no stat-
istically significant difference between patients with type 
II and Type III coping profiles regarding the degree of car-
diac health behavior (OR=2.02, 95% CI=0.74~5.54).

DISCUSSION

This study aimed to identify the coping profiles of pa-
tients with CAD and to investigate whether levels of car-
diac health behavior differ according to profile. We identi-
fied three distinct coping profiles among patients with 
CAD. Type I and Type II coping profiles were each ob-
served in over 40% of the participants, suggesting that 
they may be representative of the coping strategies em-
ployed by these patients. Participants with Type I coping 
profile displayed greater engagement in cardiac health be-
havior than those with other profiles, as evidenced by ORs 
of 2.57 to 7.19. No significant differences were found in 
cardiac health behavior participation between patients 
with Type II and Type III coping profiles. Therefore, the 
Type I coping profile appears to be associated with a great-
er potential for effective coping, which is crucial for suc-
cessful cardiac rehabilitation and health promotion.

As the number of profiles increased, continuous decrea-
ses were observed in AIC and SABIC values. Thus, greater 

model complexity led to reduced information loss and 
more effectively captured data variability [20]. p-values 
for LMR-LRT and BLRT across all models suggested that 
each additional class significantly improved data classifi-
cation [20]. The LMR-LRT and BLRT tests assessed differ-
ences in model fit, with the p-values confirming that the in-
clusion of additional classes significantly increased the fit 
of the model. The three-class model demonstrated the 
lowest CAIC and BIC values, indicating that it was the 
most appropriate choice. Furthermore, the entropy value 
of 0.92 for the three-class model-the highest among the 
models tested-revealed outstanding classification accu-
racy and clear differentiation between classes [20]. Thus, 
the three-class model provided excellent fit and high clas-
sification accuracy, effectively distinguishing individuals 
with diverse coping strategies and supporting the devel-
opment of tailored interventions.

Participants with Type I coping profiles employed both 
problem-focused and emotion-focused coping strategies 
more than patients with other coping profiles. Previous re-
search indicated that 33.6% of individuals experiencing 
acute myocardial infarction utilized problem-focused cop-
ing, while 53.6% used emotion-focused strategies [12]. A 
prior study described a "problem-focused engagement" 
coping profile that involved planning and cognitive re-
structuring, which aligns with the active coping, planning, 
positive reframing, and acceptance strategies identified in 
this study [23]. Notably, participants with the Type I cop-
ing profile in this study were distinguished by their high 
use of humor as a coping strategy. Prior research has sug-
gested that humor, an emotion-focused approach, serves 
as a stress buffer by reframing stressful events as more 
positive and less threatening experiences, thus reducing 
distress [24]. Additionally, distraction, which is consid-
ered an avoidance coping strategy, was commonly ob-

  Note: The coping profile type in parentheses represents the reference.

Figure 2. Comparison of odds ratios between coping profiles for cardiac health behavior.
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served among participants with the Type I coping profile. 
Engaging in alternative activities to divert attention from 
problems has been suggested as an effective adaptation 
strategy for managing stress [25]. Thus, enhancing the 
coping strategies associated with the Type I coping profile 
could potentially improve stress adaptation, health-re-
lated quality of life, and survival rates, while reducing the 
recurrence of adverse events [23].

Conversely, participants with the Type II coping profile 
primarily relied on substances such as alcohol and tobacco 
to manage their stress. Correspondingly, they used other 
coping strategies less frequently, representing a passive 
approach to the disease. This response has been shown to 
negatively impact cardiac health behaviors, including par-
ticipation in rehabilitation programs. A previous study in-
dicated that approximately 21.5% of patients with CAD 
adopted coping strategies akin to Type II coping profiles 
and were less actively involved in cardiac rehabilitation 
[12]. Research conducted during the coronavirus disease 
2019 isolation period showed that 26.9% of participants 
utilized few coping strategies overall and reported higher 
levels of depression, anxiety, and stress compared to those 
with a more engaged profile, who primarily used prob-
lem-focused coping strategies. This suggests that psycho-
logical interventions are needed for these individuals [14]. 
Moreover, the Type II coping profile, characterized by 
substance use rather than active management of disease- 
related challenges, has been shown to adversely affect the 
prognosis of CAD [6]. Interventions that can reduce such 
behavior are urgently needed.

Participants with the Type III coping profile were char-
acterized by significantly higher self-blame, denial, and 
behavioral disengagement scores compared to those with 
the other profiles. Similarly, a previous study found that 
patients with CAD often resort to coping methods like self- 
blame and denial [11]. Behavioral disengagement coping 
strategies may involve blaming oneself for contracting the 
disease, denying its presence or severity, or reducing or 
abandoning efforts to address disease-related factors. In-
dividuals with Type III coping profiles rarely engaged in 
problem-solving or emotion-focused coping, potentially 
leading to a decreased likelihood of seeking assistance 
from others and a lower propensity to confront problems 
directly. This behavior can delay critical health-related de-
cisions, resulting in delayed hospital visits and subopti-
mal disease management; ultimately, poor health out-
comes are the result [26]. Consequently, it is essential to 
implement educational interventions that encourage those 
with Type III coping profiles to shift from maladaptive 
strategies such as self-blame, denial, and behavioral disen-

gagement to more beneficial coping strategies, including 
active coping, planning, and emotional coping, which can 
positively impact their health outcomes [6].

The three distinct coping profiles identified in this 
study exhibited differences in education level and month-
ly household income. Among participants with a Type I 
coping profile, 46.1% had a college degree or higher, while 
29.6% reported a monthly household income of 5 million 
won or more (the highest income category), representing a 
greater proportion than the other coping profiles. In con-
trast, within the Type II and III coping profiles, 40.7% of 
participants in the Type II coping profile and 46.2% in 
the Type III coping profile had attained at least a middle 
school education, with over 30.0% reporting a monthly 
household income of less than 1 million won. Previous re-
search has shown that individuals employing coping stra-
tegies such as acceptance, positive reframing, and plan-
ning-hallmarks of the Type I coping profile-tend to have 
higher monthly household incomes and education levels 
[27]. Conversely, chronically ill patients with low educa-
tion levels and monthly household incomes often employ 
coping strategies like avoidance, self-blame, and denial 
[28]. This suggests a relationship between monthly house-
hold income, education level, and the use of specific cop-
ing strategies. Moreover, Korean patients who have un-
dergone PCI exhibit greater engagement in cardiac health 
behaviors-including medication adherence, dietary regu-
lation, exercise, lifestyle management, stress management, 
and emergency response-as their socioeconomic status in-
creases [29]. These findings underscore the importance of 
identifying the coping profiles of individuals with CAD 
who exhibit lower socioeconomic status and education 
levels. It is essential to provide these patients with educa-
tion on health behavior and coping strategies and to en-
courage the adoption of the Type I coping profile, focusing 
on their most frequently used coping strategies [27-29].

In this study, the cardiac health behavior scores for 
Korean patients with CAD were as follows: 3.09 for partic-
ipants with the Type I coping profile, 2.86 for those with 
the Type II coping profile, and 2.71 for those with the Type 
III coping profile. These values were lower than the aver-
age score of 2.87 reported in a previous study of Koreans 
with this disease, who had an average age of 62.5 years 
[30]. Notably, participants with the Type II and III coping 
profiles demonstrated less appropriate cardiac health be-
havior than Type I patients. The present research indica-
ted that among the five subcategories of cardiac health be-
havior, smoking cessation was prioritized highest across 
all coping profile types, consistent with findings from a 
previous study. Compared to Type II and Type III coping 
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profiles, the Type I coping profile was associated with 
higher levels of health responsibility, exercise, and stress 
management within the five subcategories of cardiac health 
behavior. Patients with the Type I coping profile exten-
sively employed both problem-focused and emotion-fo-
cused coping strategies. These approaches seem to increase 
health awareness in disease-related stress situations, caus-
ing the patient to recognize the need for health behaviors 
such as increased physical activity [11]. In contrast, partic-
ipants with the Type II and Type III coping profiles were 
found to be more vulnerable to stress due to their limited 
use of effective coping strategies, as evidenced by their in-
frequent employment of such strategies and reliance on 
avoidant coping strategies, in contrast to the Type I coping 
profile [10].

In this study, Type I coping profile participants engaged 
in cardiac health behavior more intensely than those with 
a Type II coping profile, with an OR of 2.57. Prior research 
has shown that individuals who use problem-focused and 
emotion-focused coping strategies are more likely to en-
gage in cardiac health behaviors, such as exercise and a 
healthy diet [5]. Accordingly, patients with Type II coping 
profile, who use general coping strategies less frequently, 
displayed poorer cardiac health behavior. The Type II cop-
ing profile was notably associated with substance use, 
such as smoking. We hypothesized that the higher inci-
dence of smoking cessation attempts among Type II indi-
viduals, compared to Type I, was attributable to their high-
er smoking rates. Prior studies have indicated that redu-
ced use of coping strategies is associated with lower par-
ticipation in cardiac rehabilitation, which aligns with the 
present results [11]. Furthermore, the present research in-
dicated that the Type III coping profile was associated 
with much lower engagement in cardiac health behavior 
than Type I, as evidenced by the OR for type I exceeding 7. 
The coping strategies characteristic of the Type III coping 
profile were generally the opposite of those seen in Type I 
coping profile. While patients with the Type I coping pro-
file actively employed strategies to manage disease-related 
stress, those with the Type III coping profile tended to de-
ny and avoid the situation, exemplifying a passive ap-
proach to cardiac health behavior [11]. Improving these 
fragile health behaviors is critical, since proactive health 
practices, such as regular exercise, healthy diet, and smok-
ing cessation, can reduce the risk of future adverse cardiac 
events by up to 38% in patients with CAD [6]. The finding 
that 55.2% of study participants used negative coping 
strategies for cardiac health behavior underscores the ur-
gent need for healthcare providers to assess and modify 
coping patterns among patients.

By identifying individual coping patterns in patients 
with CAD, healthcare providers could improve health be-
havior interventions. This approach enables the identi-
fication of vulnerable subgroups [31]. By recognizing 
patients with the Type II coping profile, characterized by 
substantial substance use, and those with the Type III cop-
ing profile, who tend to rely on self-blame, avoidance, and 
behavioral disengagement-particularly after PCI-providers 
can customize interventions to promote the adoption of 
Type I coping strategies. This support can help patients 
with CAD improve their health behaviors. Healthcare 
providers can support patients' coping skills through in-
teractions that involve clearly communicating health in-
formation and fostering positive thinking [32]. Mindful-
ness and problem-solving interventions have also been 
recommended as effective methods for improving coping 
abilities [33,34]. Mindfulness intervention involves a non- 
judgmental awareness of thoughts, emotions, and bodily 
sensations by focusing intentionally on the present mo-
ment [34]. Problem-solving therapy aids individuals in 
achieving their health goals by defining health problems, 
considering personal priorities, and identifying resources, 
anticipated health outcomes, and challenges in imple-
menting health goals [35]. Consequently, incorporating 
mindfulness and problem-solving therapy into cardiac re-
habilitation training following acute treatment can be key 
to strengthening problem-focused and emotion-focused 
coping strategies in patients with CAD.

To our knowledge, this study is the first to use LPA to 
identify groups of individuals with similar score profiles 
for specific attributes, thereby determining the coping pat-
terns of Korean adults who have undergone PCI following 
a CAD diagnosis. This study is valuable in its suggestion 
of a direction for training on coping skills that healthcare 
providers can offer to patients. Specifically, we identified 
three distinct coping profiles and explored the association 
of each profile with cardiac health behavior.

However, due to practical challenges, this research had 
some limitations. First, the study included a total of 203 
participants, with more than 25 individuals in each group; 
however, one group contained only 26 individuals, which 
may limit the generalizability of the findings due to the 
small sample size [35]. Future studies should aim to in-
clude a larger sample size and utilize longitudinal data to 
increase the validity of the results. Second, we excluded 
two participants from this study because they provided 
incomplete responses on the Brief-COPE. Although model 
fit statistics can deteriorate when more than 10% of data 
are missing, the exclusion of only 1% of participants is un-
likely to significantly affect the results [16]. Third, we iden-
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tified high correlations among the subscales of the Brief- 
COPE instrument, which was used for the LPA. Morin and 
Marsh [35] have suggested that such correlations might in-
dicate the presence of a global construct. The subscales of 
the Brief-COPE are all related to the broader construct of 
"coping strategies," potentially generating high intercor-
relations. Nevertheless, each variable represented a dis-
tinct coping strategy. To address these issues, future re-
search could consider estimating factor mixture models 
that include continuous factors or estimating latent cate-
gorical variables from residual covariances [35]. To avoid 
misclassification of latent classes due to correlations, we 
used multiple information indices and assessed classifi-
cation quality to derive a statistically reliable latent profile 
model [20]. Notably, another study using the same tool 
identified coping profiles similar to those found in this 
study [14]. The coping profiles identified here were asso-
ciated with varying levels of cardiac health behavior, vali-
dating the classification of coping profiles and demon-
strating their heterogeneity by demonstrating distinct dif-
ferences in their characteristics and outcomes. As an addi-
tional limitation, we were unable to subdivide and ana-
lyze the elapsed time after the onset of CAD. Since coping 
with stress can vary depending on the amount of stress 
and the duration of exposure to stressors, it is crucial to an-
alyze the coping profile at each stress onset point to de-
termine whether coping profiles and their patterns change 
over time. Finally, the results should be generalized with 
caution because the participants were selected from a sin-
gle university hospital using a non-probability sampling 
method.

CONCLUSION

The present study identified three coping profiles among 
patients with CAD and examined their associations with 
cardiac health behavior. Patients who employed a range of 
coping strategies, particularly problem-focused coping 
methods, exhibited more behaviors conducive to cardiac 
health compared to patients with other coping profiles. 
Consequently, healthcare providers should recognize the 
coping patterns of patients with CAD and guide and en-
courage them to adopt coping strategies that promote car-
diac health behavior. A longitudinal study is warranted to 
investigate changes in coping profiles over an extended 
period and to determine the relationships between specif-
ic coping trajectories and cardiac health behavior.
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