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INTRODUCTION

Ischemic Heart Disease (IHD) is a leading cause of death 
among chronic diseases [1]. In Korea, the mortality rate 
due to IHD has continued to increase, reaching 27.5 deaths 
per 100,000 individuals in 2021 [2]. This represents a 0.5% 
increase from the previous year. IHD is characterized by 
symptoms caused by atherosclerotic plaques in the coro-
nary arteries, which can lead to coronary artery spasms 
and microvascular dysfunction [3]. Both physiological and 
psychological factors have been reported to exacerbate 
these causes [4].

The impact of psychological distress on IHD is widely 
acknowledged [4]. Stress and depression are key health 
concerns that not only are prevalent among patients with 
IHD, but also adversely affect its prognosis [5-8]. The pre-
valence of depression is at least three times higher among 
individuals with IHD than among the general population 
[7], and these patients often exhibit inadequate self-man-
agement, harming their prognosis [8]. Perceived stress is 
considered a major negative factor that can trigger depres-
sion [8,9], while Physical Activity (PA) is known to help al-
leviate depression [10]. Physically active adults have a 
lower risk of developing depression compared to indivi-
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duals leading sedentary lifestyles [11], and PA has been 
shown to mitigate depressive symptoms [12-14].

As a strategy to improve health outcomes among pa-
tients with IHD, it is essential to develop interventions 
aimed at reducing depression by minimizing the impact of 
perceived stress. However, given the challenges associ-
ated with reducing stress in daily life, it is also important 
to investigate strategies that can mitigate the severity of 
depression even under stressful circumstances. Previous 
studies of patients with IHD have demonstrated a nega-
tive correlation of stress and depression with PA levels 
[15,16].

Little research has investigated how PA moderates the 
association between perceived stress and depression in 
patients with IHD. Enhancing our understanding of how 
PA can regulate depression resulting from perceived stress 
in individuals with IHD can offer valuable evidence for 
the development of interventions centered on PA.

In this study, we aimed to investigate perceived stress 
and depression in patients newly diagnosed with IHD, as 
well as to explore the impact of perceived stress on depres-
sion and the regulatory effect of PA in this relationship. By 
doing so, we hope to provide foundational data for nurs-
ing interventions, highlighting the relevance of PA in 
managing stress and depression and in preventing IHD.

METHODS

1. Study Design 

This correlational cross-sectional study was designed to 
explore the moderating effect of PA on the relationship be-
tween perceived stress and depression in patients with 
IHD. 

2. Setting and Samples 

This study included participants aged 19 years or older 
who had recently been diagnosed with IHD. These indi-
viduals were recruited from the cardiovascular center of a 
university hospital while hospitalized. A cardiologist, who 
agreed to assist in participant recruitment after learning 
about the purpose of the study, recommended that pati-
ents who met specific criteria participate in the research. 
These included individuals diagnosed with stenosis of 
50% or more on coronary angiography, those undergoing 
percutaneous coronary intervention, and those who had 
confirmed positive results on the ergonovine provocation 
test for the initial diagnosis of IHD. Among the recom-
mended participants, those who voluntarily agreed to par-

ticipate were selected as the target population. The ex-
clusion criteria included diagnosed depression and diffi-
culties with cooperation due to mental illness or commu-
nication disorders.

The sample size was calculated using G*Power 3.1.9.2 
(University of Dusseldorf, Dusseldorf, Germany). Based 
on a previous study [17], we gathered a total of 118 sam-
ples for a multiple regression analysis of the factors influ-
encing depression in patients with IHD. We planned to in-
clude eight variables, which comprised both independent 
and control variables. A post hoc analysis established the 
effect size at 0.15, indicating a medium effect size, with 
five input variables. The significance level (⍺) was set at 
.05 and the power at .91.

3. Data Collection Procedure

Data for this study were collected between February 
2020 and March 2021. The researcher visited patients' hos-
pital rooms and administered a structured self-reported 
questionnaire. On average, the questionnaire took about 
20 minutes to complete.

The researcher thoroughly explained the study's pur-
pose, methodology, and content to the participants. Before 
participating, each individual provided written informed 
consent. Participants were made aware of their right to 
withdraw from the study or decline participation at any 
time. They were also assured that the data collected, in-
cluding survey responses, would be used exclusively for 
research purposes. To determine the specific type of IHD 
(coronary artery spasm or coronary artery stenosis) for 
each participant, the researcher examined their electronic 
medical records.

4. Measurements / Instruments

1) General characteristics, lifestyle habits, and disease- 
related characteristics of patients
Regarding general patient characteristics, seven items 

were surveyed: gender, age, religion, marital status, occu-
pation, monthly income (either less than or more than 3 
million won), and education level (either less than high 
school or college and above). Lifestyle habits included 
smoking and drinking, which were assessed based on 
whether the patient had never smoked or drank, had quit, 
or currently smokes or drinks. Disease-related character-
istics included comorbidities and type of IHD. Comorbid-
ities were evaluated by asking whether the patient had 
been diagnosed with diabetes or hypertension by a doctor 
and whether they had any other comorbidities. The type of 
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IHD was classified as either coronary artery spasm or cor-
onary artery stenosis.

2) Perceived stress
To measure perceived stress, we utilized an open-source 

tool created by Lee et al. [18]. This tool was originally de-
veloped for the Stress Questionnaire of the Korean Natio-
nal Health and Nutrition Examination Survey, a scientific 
research project initiated by the Korea Centers for Disease 
Control and Prevention in 2010. As such, it was employed 
in this study without the need for a separate approval 
procedure. The version of the tool used in this study was a 
shortened one, comprising nine items selected from the 
original 20 [18]. The questionnaire examined the degree of 
perception of essential stress reactions, such as distress, 
anger, aggression, and tension. Responses were collected 
on a Likert scale ranging from 1 ("not at all") to 5 ("very 
much"). The scoring ranged from 9 to 45, with higher 
scores signifying greater levels of perceived stress. Based 
on a cutoff of 23 points, stress levels were categorized into 
high and low-stress groups [18]. In the study conducted by 
Lee et al. [18], Cronbach's ⍺ value was .91, while in this 
study, it was .88.

3) Depression
In this study, we utilized the Korean version of the Beck 

Depression Inventory, second edition (K-BDI-II), which 
was translated by Lee et al. [19] from the original Beck 
Depression Inventory developed by Beck in 1996. This 
open-access tool was directly purchased and used by the 
researcher. The K-BDI-II consists of 21 items, each reflect-
ing major symptoms of depression such as sadness, guilt, 
suicidal ideation, and loss of pleasure. The scoring is based 
on a 4-point Likert scale, with the total score calculated by 
summing the scores of each item. Higher scores indicate 
higher levels of depression. The reliability of the tool has 
been reported to be high in previous research, with a 
Cronbach's ⍺ value of .89 in the studies of both Beck and 
Lee et al. [19]. In the present study, the Cronbach's ⍺ value 
was .88.

4) Physical activity
In this study, we utilized the Korean version of the 

International Physical Activity Questionnaire (IPAQ), a 
tool that facilitates international comparisons of PA [20]. 
The reliability and validity of the Korean version of the 
IPAQ were previously validated by Oh et al. [21]. The sur-
vey included questions about regular exercise, types of ex-
ercise, and the dates and times of vigorous exercise, mod-
erate-intensity PA, and walking for a minimum of 10 mi-

nutes, all within the past week. The energy requirements 
for each type of activity were defined in Metabolic Equi-
valents (METs), and PA was quantified in MET-min/week.

PA levels were originally classified into three catego-
ries: active, minimally active, and inactive, based on the 
amount of PA performed [16]. However, for this study, we 
utilized two levels. The high-activity group consisted of 
individuals who engaged in high-intensity activities at 
least 3 days a week, achieving 1,500 MET-min/week of 
activity, or those who participated in a combination of PAs 
totaling at least 3,000 MET-min/week over a 7-day period. 
The low-activity group includes those classified as mini-
mally active and inactive, which includes individuals who 
engage in activities that are below the level of activity re-
quired for the high-activity group. We applied weights 
based on the IPAQ guidelines.

5. Ethical Considerations

This study received approval from the institutional re-
view board of a university hospital in S city, with which the 
researcher is affiliated (approval number: 1911-163-1082).

The study was conducted in a way that safeguarded the 
privacy of the participants, ensuring the confidentiality of 
their personal information. It was explicitly stated that the 
data collected would be used exclusively for research pur-
poses. Participants were given the freedom to withdraw 
their consent at any time without repercussions. More-
over, the collected data would be preserved for 3 years and 
then deleted, as specified in the consent form.

6. Data Analysis

The collected data were analyzed using SPSS 23.0 (IBM 
Corp., Armonk, NY, USA). The general characteristics, 
lifestyle habits, disease-related characteristics, perceived 
stress, and PA level of the participants were analyzed us-
ing descriptive statistics. Differences in depression accord-
ing to independent variables were analyzed using the in-
dependent t-test and one-way analysis of variance. Rela-
tionships involving perceived stress and depression were 
assessed using Pearson correlations. Multiple linear re-
gression was conducted, with variables that exhibited sig-
nificant relationships with depression considered as in-
dependent variables. Due to the non-normal distribution 
of METs in this study, PA was classified as a categorical 
variable and analyzed as either high or low. The moderat-
ing effect of PA on the relationship between perceived 
stress and depression was analyzed using model 1 of the 
PROCESS macro (bootstrap sample size=5,000). 
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RESULTS

1. Differences in Depression according to General 
Characteristics, Lifestyle Habits, and Disease-related 
Characteristics 

Out of the 118 participants, 68 (57.6%) were under the 
age of 65 years, and 92 (78.0%) were male. Additionally, 95 
participants (80.5%) had a spouse, and 68 participants 
(57.6%) had attained a high school education or less. In 
terms of employment, 89 participants (75.4%) were em-
ployed. Regarding religious beliefs, 69 participants (58.5%) 
did not follow any religion. Finally, 69 participants (58.5%) 
reported a monthly income of 3 million Korean won or 
more.

Of the individuals surveyed, 56 (47.5%) reported that 
they had quit smoking, while 24 (20.3%) indicated that 
they were current smokers. Regarding alcohol consump-
tion, 60 (50.8%) of the respondents confirmed that they 
were current drinkers, and 34 (28.8%) stated that they had 
quit drinking.

The comorbidities present included diabetes in 24 pa-
tients (20.3%) and hypertension in 55 patients (46.6%). 
Among all patients, 102 (86.4%) had two or fewer comor-
bidities. In total, regarding the type of IHD, 58 patients 
(49.2%) had coronary artery spasms, while 60 patients 
(50.8%) had coronary artery stenosis. PA levels were high 
in 31 patients (26.3%) and low in 87 patients (73.7%). 
Perceived stress levels were low in 80 participants (67.8%) 
and high in 38 participants (32.2%).

The level of depression was found to be higher in wom-
en (15.77±6.68) compared to men (11.21±6.85) (t=3.01, 
p=.003) and in individuals without a spouse (15.98±8.37) 
compared to those with a spouse (11.31±6.41) (t=-2.95, 
p=.004). Individuals with a monthly income of ≥3 million 
won exhibited lower depression levels (11.12±7.07) than 
those earning <3 million won (13.76±6.78) (t=2.03, p=.045). 
While the level of depression was higher in the low-activ-
ity group (12.89±7.21) than in the high-activity group 
(10.32±6.30), this difference was not statistically signifi-
cant (t=1.76, p=.081). A significant difference in depres-
sion levels was observed based on the perceived stress 
level (t=5.38, p<.001) (Table 1). 

2. Impact of Perceived Stress on Depression

The data revealed a positive correlation between per-
ceived stress and depression (r=.57, p<.001). To evaluate 
the potential impact of perceived stress, a linear regression 
analysis was conducted. The Durbin-Watson value of 2.06 

confirmed the absence of autocorrelation among the in-
dependent variables. Furthermore, depression, serving as 
the dependent variable, met the assumption of normality. 
The tolerance limits, which ranged from 0.90 to 0.97, and 
the variance inflation factor, which ranged from 1.05 to 
1.12, indicated the absence of multicollinearity. 

After adjusting for factors such as gender, marital sta-
tus, and monthly income, the regression analysis assessed 
the impact of perceived stress and PA level on depression. 
The regression model yielded significant results (F=20.52, 
p<.001), suggesting that the model was a strong fit for 
the data. This model explained 35.7% of the variation in 
depression. Consequently, we found that perceived stress 
was associated with a significant increase in depression 
levels (β=.53, p<.001), and low PA was also a significant 
predictor of depression (β=.16, p=.013) (Table 2).

3. Moderating Effect of PA between Perceived Stress 
and Depression

To confirm the moderating effect of PA on the relation-
ship between perceived stress and depression, we con-
ducted an analysis using model 1 of the PROCESS macro 
(Table 3). The F-value, which signifies the goodness of fit 
of the analysis model, was significant at 9.28 (p=.001). The 
explanatory power was 33, and the R2 value shifted to 0.03 
(F=4.42, p=.038) after the inclusion of the interaction term. 
This interaction term (B=-0.37, p=.038) was statistically 
significant, indicating that PA moderates the relationship 
between perceived stress and depression (Table 3).

The positive relationship between perceived stress and 
depression was significantly decreased when the level of 
PA was high, thus confirming the moderating effect of PA. 
This was evident as the slope of the high-activity group 
was less steep than that of the low-activity group, as 
shown in Figure 1. In other words, the strong positive cor-
relation between perceived stress and depression could be 
mitigated by a high PA level. Therefore, the increase in de-
pression in response to stress exhibited a varying pattern 
based on the level of PA. 

DISCUSSION

In this study, we explored the impact of perceived stress 
on depression in patients newly diagnosed with IHD, and 
we examined whether PA levels had a moderating effect 
on this relationship. We found that women exhibited high-
er levels of depression than men. This observation aligns 
with a prior study [22] that also reported elevated depres-
sion levels in women with IHD. Given the detrimental ef-
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fect of depression on the prognosis of IHD [23], it is partic-
ularly important to closely monitor depression in women 
patients, who may exhibit especially pronounced symp-
toms of depression.

After controlling for gender, marital status, and month-
ly income, perceived stress was found to significantly af-
fect depression levels. This finding aligns with the out-

comes of prior research [9,24,25]. Moreover, the observa-
tion that individuals who endure higher levels of stress al-
so experience more severe depression [26] corroborates 
these results. This underscores the importance of identify-
ing and addressing the stress experienced by patients with 
IHD.

Upon analyzing the moderating effect of PA level on the 

Table 1. Depression According to General Characteristics, Lifestyle Habits, and Disease-related Characteristics (N=118)

Characteristics Categories n (%) M±SD t or F  p

General characteristics

Age (year) ＜65
≥65

68 (57.6)
50 (42.4)

12.23±7.37
12.20±6.66

0.02 .983

Gender
　

Women
Men

26 (22.0)
92 (78.0)

15.77±6.68
11.21±6.85

3.01
　

.003
　

Marital status†

　
Spouse
No spouse

95 (80.5)
23 (19.5)

11.31±6.41
15.98±8.37

2.95
　

.004
　

Education ≤High school
≥College

68 (57.6)
50 (42.4)

12.49±6.57
11.85±7.70

0.48 .63

Religion Yes
No

49 (41.5)
69 (58.5)

11.35±6.25
12.83±7.54

1.13 .261

Occupation Yes
No

89 (75.4)
29 (24.6)

12.10±7.19
12.59±6.69

0.32 .746

Monthly income (won) ＜3,000,000
≥3,000,000

49 (41.5)
69 (58.5)

13.76±6.78
11.12±7.07

2.03 .045

Lifestyle habits 　 　 　 　 　

Smoking Never
Quit
Current

38 (32.2)
56 (47.5)
24 (20.3)

12.39±7.03
13.04±7.64
10.00±5.14

1.60 .206

Alcohol consumption§ Never
No
Yes

24 (20.3)
34 (28.8)
60 (50.9)

13.63±6.45
12.68±7.52
11.39±7.00

0.96 .385

Disease-related characteristics 　 　 　 　

Diabetes mellitus Yes
No

24 (20.3)
94 (79.7)

14.25±6.56
11.70±7.10

1.60 .113

Hypertension Yes
No

55 (46.6)
63 (53.4)

13.22±7.10
11.34±6.94

1.45 .151

Number of comorbidities‡ 0~2
≥3

102 (86.4)
16 (13.6)

11.89±7.10
14.31±6.52

1.28 .202

Type of IHD Coronary spasm
Coronary stenosis

58 (49.2)
60 (50.8)

11.43±6.85
12.98±7.21

1.19 .236

Physical activity High
Low

31 (26.3)
87 (73.7)

10.32±6.30
12.89±7.21

1.76 .081

Perceived stress High
Low

38 (32.2)
80 (67.8)

16.76±6.87
10.06±6.06

5.38 ＜.001

IHD=ischemic heart disease; M=mean; SD=standard deviation. †Those without spouses were single, bereaved, divorced, or separated. 
‡Diabetes, hypertension, hyperlipidemia, heart failure, stroke. §A "no" for alcohol consumption includes individuals who have never 
consumed alcohol in their life or consumed less than one drink per month in the past year. A "yes" for alcohol consumption includes 
individuals who consumed more than one drink per month in the past year.
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relationship between perceived stress and depression, we 
found that higher levels of PA could help alleviate the im-
pact of perceived stress on depression. This analysis aligns 
with previous research [12], concurrently illustrating that 
even under heightened stress conditions, PA can lessen 
the severity of depression.

It is well-established that depression tends to increase 
as stress levels rise [27]. However, this finding that PA can 
potentially modulate the relationship between stress and 
depression is highly meaningful. This suggests that en-
gaging in active PA can help mitigate the strong negative 
impact of stress on depression. These results align with 

Table 2. Impact of Perceived Stress on Depression (N=118)

Variables Categories B SE β t p

(Constant) 　 -0.00 0.11 -0.03 .974

Gender (ref=men) Women 0.04 0.05 .05 0.83 .408

Spouse (ref=yes) No 0.07 0.06 .08 1.23 .222

Monthly income (won) (ref＜3,000,000) ≥3,000,000 -0.06 0.04 -.08 -1.32 .190

Physical activity level† (ref=high) Low 0.11 0.04 .16 2.52 .013

Perceived stress 0.21 0.03 .53 8.26 ＜.001

R2=.38, Adjusted R2=.36, F=20.52, p＜.001

SE=standardized error; ref=reference; †High physical activity involves engaging in the activity for a minimum of 3 days per week and 
achieving a total of 1,500 metabolic equivalent (MET)-minutes per week, or at least 3,000 MET-minutes over 7 days. In contrast, low physical 
activity refers to limited activity or inactivity that does not meet the requirements for high physical activity.

Table 3. Moderating Effect of Physical Activity on the Relationship between Perceived Stress and Depression (N=118)

Variables B SE t p LLCI ULCI

Perceived stress 0.36 0.07 4.94 ＜.001 0.22 0.51

Physical activity (ref. low activity) -0.97 1.35 -0.72 .475 -3.64 1.71

Perceived stress × physical activity -0.37 0.17 -2.10 .038 -0.71 -0.02

R2=.33, F=9.28, p＜.001; ∆R2=.03, F=4.42, p=.038

LLCI=lower limit confidence interval; SE=standardized error; ULCI=upper limit confidence interval. 
Note. This analysis was adjusted for gender, presence of spouse and monthly income.

Figure 1. Moderating effect of physical activity on the relationship between perceived stress and depression score.
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previous studies showing that PA can be as effective as 
pharmacotherapy in reducing depression [10] and can en-
hance resilience to stress [28]. As a result, these findings 
highlight the importance of intervention programs de-
signed to minimize negative responses to perceived stress 
in patients with IHD, thereby reducing depression. There-
fore, it is crucial for nurses to emphasize the importance of 
regularly engaging in moderate-to-high-intensity PA for 
patients with IHD.

However, in this study, exercise intensity was classified 
based on METs, and factors such as exercise preference or 
the type of exercise were not considered. Therefore, given 
that the moderating effects of stress and depressive symp-
toms may vary between aerobic and resistance exercises, it 
is crucial to conduct separate studies to investigate the dif-
ferent types and intensities of PA [29].

This study has a few limitations that should be con-
sidered. First, the use of convenience sampling from a sin-
gle university hospital in Seoul may restrict the general-
izability of the findings. Second, despite the measurement 
of PA in METs, the broad spectrum of activities posed a 
challenge for analysis as a continuous variable and for 
conducting an in-depth evaluation based on exercise in-
tensity. These limitations may stem from the small sample 
size. Future studies should strive to expand the sample 
size to overcome these limitations.

CONCLUSION

This study revealed that perceived stress exacerbates 
depression, while PA moderates the relationship between 
perceived stress and depression. Therefore, it is crucial to 
underscore the importance of enhancing PA in patients 
with IHD. This will not only improve their physical health 
but also alleviate negative psychological symptoms.

Therefore, we recommend the development and im-
plementation of PA programs specifically designed for pa-
tients with IHD, with the aim of effectively reducing neg-
ative emotions. This can be accomplished by conducting 
systematic reviews or experimental studies to pinpoint the 
specific types and methods of PA that can lessen negative 
emotions. This will enable the provision of personalized 
intervention strategies for each patient.
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