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Objective: Stress is recognized as one of the main factors affecting 

cardiovascular diseases. Mindfulness-Based Stress Reduction (MBSR) has 

gained attention as an innovative approach to improving the psychological state 

of patients. This study aimed to investigate the effectiveness of MBSR on 

emotion regulation, pain self-efficacy, and pain perception in patients with 

cardiovascular diseases. 

Methods and Materials: This experimental study was designed with a control 

group and an experimental group. Sixty patients with cardiovascular diseases 

were randomly divided into two equal groups. The experimental group 

underwent the MBSR program for 8 weeks, while the control group received no 

intervention. The instruments used included the Emotion Regulation 

Questionnaire (ERQ), the Pain Self-Efficacy Questionnaire (PSEQ), and the Pain 

Perception Questionnaire (PPQ). Data were analyzed using appropriate statistical 

tests. 

Findings: The results indicated that MBSR significantly improved emotion 

regulation and increased pain self-efficacy in the experimental group compared 

to the control group (p< 0.05). Additionally, pain perception in the experimental 

group significantly decreased (p< 0.05). 

Conclusion: The findings of this study suggest that MBSR can be used as an 

effective method in reducing stress and improving emotion regulation, pain self-

efficacy, and pain perception in patients with cardiovascular diseases. It is 

recommended that this method be included as part of the therapeutic and 

rehabilitation programs for these patients. 
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1. Introduction 

oday, cardiovascular disease is considered a leading 

cause of mortality in industrialized countries and 

particularly in developing countries, endangering millions of 

lives annually and incurring substantial costs due to 

mortality and disability (Grinspoon et al., 2023). Global 

statistics indicate that this disease accounts for one-tenth of 

all deaths among those under 35 years old, one-third of 

deaths among those aged 35 to 45, and three-quarters of 

deaths among those over 45 (Fang et al., 2023). In Iran, the 

incidence of coronary heart disease has been rising, and 

alarmingly, the age of onset has been decreasing in recent 

years (Fereidouni et al., 2023). A considerable number of 

victims are young and middle-aged individuals, which not 

only poses a tragedy for families but also exerts a significant 

economic burden on society (Townsend et al., 2022). 

Moreover, studies indicate that psychological factors play a 

role in over 50% of conditions such as heart attacks and 

peptic ulcers (Redline et al., 2023). 

Another important psychological construct that has 

attracted researchers' attention in the context of 

cardiovascular diseases in the past two decades is emotion 

regulation (Deng et al., 2022). Emotion regulation is a 

transdiagnostic and transtheoretical process that plays a 

crucial role in adapting to stressful life events and is a 

significant part of every individual's life. This regulation can 

be automatic or deliberate, conscious or unconscious (Han et 

al., 2018; Han et al., 2022). Researchers have demonstrated 

that individuals' capacity for effective emotion regulation 

influences psychological, physical, and interpersonal well-

being (Han et al., 2018; Han et al., 2022). Emotion 

regulation refers to an individual's ability to manage and 

regulate their emotions. For cardiac patients, emotional 

problems can directly negatively impact cardiovascular 

status (Yang et al., 2022). 

Today, multiple psychological models and frameworks 

have emerged in the field of pain psychology to explain pain 

and different responses to it, many of which address the role 

of avoidant and coping responses to pain (Nicholas, 2007). 

One of these positive variables, known as pain coping 

resources, is pain self-efficacy (Haraldstad & Stea, 2021). 

Self-efficacy is a broad concept referring to individuals' 

beliefs in their ability to perform specific tasks and achieve 

desired outcomes, considering self-efficacy in a specific 

domain rather than a general sense of mastery (Marshall et 

al., 2022). Pain self-efficacy refers to an individual's belief 

in their ability to manage and cope with pain. For cardiac 

patients, pain can be a common and concerning symptom 

(Tomlinson et al., 2021). Enhancing pain self-efficacy can 

reduce the subjective experience of pain and improve 

patients' quality of life (Dubé et al., 2023). 

Another component related to cardiovascular disease is 

illness perception. Illness perception is a cognitive 

representation or beliefs a patient has about their illness, 

shaped by information obtained from formal and informal 

sources (Palei et al., 2023). Formal and informal sources 

such as healthcare professionals, media, family, and friends 

provide information to patients (Man et al., 2020). 

Additionally, patients suffering from similar illnesses and 

those who have recovered share information with the patient; 

this collective information shapes the individual's illness 

perception (Waszczak-Jeka et al., 2024). In a study by Lerdal 

et al. (2019) on illness perception in patients with heart 

failure, it was shown that illness perception affects the 

quality of life and mental health of patients with heart failure 

(Lerdal et al., 2019). 

Various psychological therapeutic and educational 

methods have been employed to improve the psychological, 

social, physiological, and emotional components of 

individuals with chronic conditions, such as those with 

cardiovascular diseases, following open-heart surgery 

(Geiger et al., 2023). One approach that can improve 

psychological and emotional status is Mindfulness-Based 

Stress Reduction (MBSR) (Burns et al., 2022). This modern 

and effective method, developed by Jon Kabat-Zinn in the 

1970s, involves full attention and non-judgmental 

acceptance of the present moment. This approach helps 

individuals accept their thoughts and feelings without 

interference from evaluation and judgment (Moulton-

Perkins et al., 2022). Various techniques exist to enhance 

mindfulness, including meditation, breathing exercises, and 

yoga; the main goal of MBSR is to increase awareness and 

acceptance of moment-to-moment experiences (Hirshberg et 

al., 2022). Research has shown that MBSR can significantly 

improve emotion regulation (Hoge et al., 2023). Overall, 

MBSR is recognized as an effective and innovative method 

for improving emotion regulation, enhancing pain self-

efficacy, and improving illness perception in cardiovascular 

patients (Kuo et al., 2021). This approach, focusing on the 

psychological and emotional aspects of the disease, helps 

patients better cope with the stress and challenges of their 

condition (Accoto et al., 2021). Generally, MBSR can be 

used as an essential complement to traditional treatments to 

improve the quality of life and overall health of cardiac 

patients (Lee et al., 2020). Further studies are needed to 
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confirm the effectiveness of this method and to provide 

optimal strategies for its use in treating cardiovascular 

diseases. Considering the above points, this study aimed to 

determine the effectiveness of MBSR on emotion regulation, 

pain self-efficacy, and pain perception in patients with 

cardiovascular diseases. 

2. Methods and Materials 

2.1. Study Design and Participants 

The present study was a quasi-experimental design with 

pre-test, post-test, and follow-up stages with a control group. 

The statistical population included all patients with 

cardiovascular diseases in Tehran who visited treatment 

clinics in the second half of 2023. From this population, a 

sample group consisting of 30 patients with cardiovascular 

diseases was selected purposively and then randomly 

assigned to two groups: the experimental group (MBSR 

treatment) (15 individuals) and the control group (15 

individuals) (considering that the sample size in 

experimental studies should be at least 15 individuals per 

group). Inclusion criteria included having cardiovascular 

disease, willingness and consent to participate in the 

intervention, and a minimum literacy level of a high school 

diploma. Exclusion criteria included chronic psychological 

disorders and severe depression. 

To ensure ethical considerations in the study, a consent 

form explaining the general purpose of the research was 

prepared. Participants first read the consent form and 

participated in the study if they were willing. One of the 

points explained to the participants was that there would be 

no personal misuse in this research, and some participants 

wished to know their questionnaire responses. They were 

provided with an interpretation report of their questionnaires 

in simple language. Efforts were made to ensure that the 

information provided would not harm the sample group and 

that the results of this research would be used for the 

advancement of the sample and could be generalized to 

similar populations. Participants were also informed about 

the confidentiality of the questionnaires and their results. In 

the end, to maintain ethical standards, the mindfulness 

intervention was also provided to the control group after the 

research phase was completed. 

2.2. Measures 

2.2.1. Emotion Regulation 

This questionnaire, developed by Gross and John in 2003, 

comprises two subscales: cognitive reappraisal (referring to 

the extent of using cognitive strategies to change the 

meaning of emotional situations) and emotional suppression 

(referring to the extent of effort to reduce or hide external 

emotional responses). The questionnaire contains 10 items: 

6 items related to cognitive reappraisal and 4 items related 

to emotional suppression. Responses are scored on a 7-point 

Likert scale from "strongly disagree" (1) to "strongly agree" 

(7). Various studies have shown that the ERQ has good 

content and construct validity. Cronbach's alpha coefficient 

for cognitive reappraisal ranges from 0.79 to 0.82 and for 

emotional suppression from 0.73 to 0.76 (Gross & John, 

2003). 

2.2.2. Pain Self-Efficacy Perceived Stress 

Developed by Nicholas in 1989, this single-factor 

questionnaire relates all items to a general component of 

pain self-efficacy, referring to an individual's ability to 

manage and control pain. The questionnaire includes 10 

items. Responses are scored on a 7-point Likert scale from 

"strongly disagree" (0) to "strongly agree" (6). Total scores 

range from 0 to 60, with higher scores indicating greater pain 

self-efficacy. Results have shown that the PSEQ has strong 

content and construct validity. Cronbach's alpha coefficient 

for the PSEQ is typically above 0.90 (Nicholas, 2007). 

2.2.3. Pain Perception 

Developed by Melzack and Torgerson in 1971, this 

questionnaire includes three subscales: sensory-descriptive 

(referring to the sensory characteristics of pain), affective-

descriptive (referring to emotional reactions to pain), and 

evaluative (referring to the overall assessment of pain). The 

questionnaire contains 78 items grouped into three main 

categories. Responses are scored on various scales from 1 to 

5. Scores for each category are calculated separately, and the 

total score is used for overall assessment. Results have 

shown that the PPQ has good content and construct validity. 

Cronbach's alpha coefficient for the entire questionnaire and 

subscales is typically above 0.80 (Melzack & Torgerson, 

1971). 
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2.3. Intervention 

2.3.1. Mindfulness-Based Stress Reduction Training 

This therapeutic method integrates mindfulness-based 

stress reduction with cognitive-behavioral therapy and 

guided eating meditation, used for issues related to body 

image, weight, and related eating processes such as appetite 

and the like. It is designed to create and maintain effective 

internal change (Accoto et al., 2021; Burns et al., 2022; 

Geiger et al., 2023; Hirshberg et al., 2022; Hoge et al., 2023; 

Kuo et al., 2021; Lee et al., 2020; Moulton-Perkins et al., 

2022). This intervention was designed in the form of eight 

90-minute sessions as follows: 

Session 1: The first session introduces participants to 

mindfulness meditation and the practice of awareness. The 

"raisin exercise" is used to illustrate mindful eating, 

followed by a 45-minute body scan meditation. Participants 

discuss their experiences and feelings arising from these 

practices. Homework includes practicing mindfulness in the 

moment and extending the raisin exercise to other daily 

activities. 

Session 2: This session begins with a discussion about the 

previous week's homework, addressing any barriers to 

practice and mindfulness-based solutions. The session 

includes mindfulness meditation, a body scan, and practicing 

mindfulness throughout the day. Homework involves a 45-

minute body scan and increasing awareness during daily 

activities such as eating, bathing, sitting, and brushing teeth. 

Session 3: The third session starts with a discussion of 

homework, followed by a 45-minute meditation and body 

scan. Participants learn about myths regarding meditation 

and complete a "pleasant events calendar." A 3-minute 

breathing space exercise is introduced. Homework includes 

maintaining the pleasant events calendar, continuing daily 

mindfulness practices, and meditation. 

Session 4: Participants review their homework and 

engage in a 45-minute meditation and body scan. The 

session covers stress reactions and introduces a 1-minute 

breathing space exercise. Participants are asked to complete 

an "unpleasant events calendar" and continue daily 

mindfulness practices. Homework includes maintaining the 

unpleasant events calendar and practicing the 3-minute 

breathing space exercise. 

Session 5: The session reviews homework and includes a 

45-minute meditation and body scan. Participants practice 

the 3-minute breathing space and complete a communication 

worksheet focusing on interactions with significant others 

during the week. Homework involves completing the 

communication worksheet and continuing daily mindfulness 

practices. 

Session 6: This session starts with a review of homework, 

followed by a 45-minute meditation and body scan. 

Participants explore conflict management styles, discuss 

stress responses, and reflect on alternative attitudes and 

behaviors. Homework includes continuing the 45-minute 

meditation and body scan and maintaining daily mindfulness 

practices. 

Session 7: Participants review their homework and 

engage in a 45-minute meditation and body scan. The 

session focuses on the process of pain, pain relief, and 

managing anger. Participants are asked to report their pain 

experiences. Homework includes continuing the 45-minute 

meditation and body scan, daily mindfulness practices, and 

pain reporting. 

Session 8: The final session reviews homework and 

includes a 45-minute meditation and body scan. Participants 

practice the 3-minute breathing space and discuss their 

learnings so far. Questions are raised about whether they 

have met their expectations, feel personal growth, improved 

coping skills, and whether they wish to continue meditation. 

2.4. Data analysis 

In the descriptive analysis of the data, statistical indices 

related to each research variable were calculated. In the 

inferential statistics section, repeated measures ANOVA and 

SPSS-22 software were used. 

3. Findings and Results 

According to the results in Table 1, the mean dimensions 

of all variables in the post-test and follow-up stages of the 

experimental group showed either an increase or a decrease, 

whereas no such change was observed in the control group. 

Table 1 

Descriptive Statistics of Research Variables by Type of Test and Groups 

Variable Stage Experimental Group Control Group 

  M (SD) M (SD) 

Emotion Regulation Pre-test 24.26 (4.05) 24.13 (4.18) 
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 Post-test 32.13 (7.93) 24.95 (5.03) 

 Follow-up 33.25 (7.22) 23.78 (4.82) 

Pain Self-Efficacy Pre-test 19.40 (3.41) 18.53 (3.46) 

 Post-test 31.23 (5.33) 19.46 (2.74) 

 Follow-up 30.06 (5.83) 18.86 (2.74) 

Pain Perception Pre-test 112.93 (24.05) 110.38 (22.66) 

 Post-test 89.54 (17.82) 112.16 (23.57) 

 Follow-up 88.75 (18.92) 111.78 (22.33) 

 

The assumptions for repeated measures ANOVA were 

checked and confirmed. Mauchly's test of sphericity 

indicated that the assumption of sphericity was met for all 

variables (χ²(2) = 2.34, p = .311). 

The results of the multivariate repeated measures 

ANOVA among the studied groups for the research variables 

showed that the between-subject effect (group) was 

significant, indicating that at least one group differed from 

the others in at least one of the research variables. The 

within-subject effect (time) for the research variables was 

also significant, indicating that over time, from pre-test to 

follow-up, there was a significant change in the mean of at 

least one variable. 

Table 2 

Repeated Measures ANOVA for Comparing Pre-test, Post-test, and Follow-up of Research Variables in Experimental and Control Groups 

Scale Source Sum of Squares df Mean Square F Sig η² 

Emotion Regulation Time*Group 106.467 2 53.233 15.790 .001 .361 

 Group 88.817 1 88.817 16.956 .001 .377 

Pain Self-Efficacy Time*Group 170.556 2 85.278 25.632 .001 .423 

 Group 81.667 1 81.667 19.656 .001 .412 

Pain Perception Time*Group 261.622 2 130.811 46.573 .001 .478 

 Group 81.667 1 81.667 21.235 .001 .433 

 

The results in Table 2 showed that the F ratio for the 

group factor in the dimensions of emotion regulation (p < 

.01), pain self-efficacy (p < .01), and pain perception (p < 

.01) was significant. This finding indicates that mindfulness 

training improved emotion regulation, pain self-efficacy, 

and pain perception. A repeated measures ANOVA was 

conducted for the experimental group at three stages of the 

intervention, with significant F ratios observed for 

improvements in emotional processing (p < .01) and self-

differentiation (p < .01). 

Table 3 

Results of Bonferroni Post Hoc Test for Intra-group Mindfulness Training in Emotion Regulation, Pain Self-Efficacy, and Pain Perception 

Dimensions in the Experimental Group 

Variable Time 1 Time 2 Mean Difference SE Sig 

Emotion Regulation Pre-test Post-test 8.86 1.25 .001 

 Pre-test Follow-up 9.90 1.31 .001 

 Post-test Follow-up 1.06 1.33 .130 

Pain Self-Efficacy Pre-test Post-test -12.72 1.15 .001 

 Pre-test Follow-up -11.30 1.15 .001 

 Post-test Follow-up 0.88 1.12 .196 

Pain Perception Pre-test Post-test 23.72 1.15 .001 

 Pre-test Follow-up 24.57 1.21 .001 

 Post-test Follow-up 1.15 1.19 .110 

 

Changes in the experimental group over time in Table 3 

showed that the dimensions of emotion regulation, pain self-

efficacy, and pain perception in the mindfulness training 

group were significant in the post-test compared to the pre-

test (p < .001). Additionally, significant differences were 

observed in the follow-up stage compared to the pre-test (p 

< .001), but no significant difference was found between 

follow-up and post-test (p > .01). 
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4. Discussion and Conclusion 

The aim of the present study was to determine the 

effectiveness of Mindfulness-Based Stress Reduction 

(MBSR) on emotion regulation, pain self-efficacy, and pain 

perception in patients with cardiovascular disease. The 

results showed that MBSR was effective in improving 

emotion regulation, pain self-efficacy, and pain perception 

in patients with cardiovascular disease. 

One explanation for this finding is that MBSR is an 

evidence-based intervention effective for reducing stress and 

enhancing mental health across a range of conditions, 

including cardiovascular disease. One of the primary 

mechanisms through which MBSR operates is by improving 

emotion regulation. Emotion regulation is the ability to 

manage emotions and behaviors in response to situations and 

stimuli. Poor emotion regulation is associated with a range 

of mental health issues, including anxiety, depression, and 

substance abuse (Lee et al., 2020). Cardiovascular patients 

often face significant emotion regulation challenges, which 

can result from various factors, including the disease itself, 

treatment side effects, and fear of death. MBSR can help 

improve emotion regulation in cardiovascular patients in 

several ways. First, it teaches individuals to focus their 

attention on the present moment, helping them to let go of 

negative thoughts and feelings. Second, it encourages 

individuals to accept and experience their emotions without 

judgment, allowing them to regulate their emotions in a 

healthier way. Third, it teaches mindfulness techniques for 

coping with stress, which can reduce anxiety and improve 

mood (Accoto et al., 2021). 

Multiple studies support the effectiveness of MBSR in 

improving emotion regulation in cardiovascular patients. For 

example, one study found that MBSR led to significant 

reductions in anxiety and depression and improvements in 

emotion regulation in patients with coronary heart disease. 

Another study found that MBSR resulted in significant 

reductions in internal stress and improvements in emotion 

regulation in patients with heart failure. 

These mechanisms help explain how MBSR 

(Mindfulness-Based Stress Reduction) effectively improves 

emotion regulation in cardiovascular disease (CVD) 

patients. MBSR teaches individuals to focus on the present 

moment, which helps them let go of negative thoughts and 

feelings. This is particularly beneficial for CVD patients 

who often worry about the future or ruminate on the past 

(Geiger et al., 2023; Moulton-Perkins et al., 2022). MBSR 

also teaches individuals to accept and experience their 

emotions without judgment, helping CVD patients to accept 

and regulate their emotions in a healthier way. Additionally, 

MBSR teaches mindfulness techniques for coping with 

stress, reducing anxiety and improving mood in CVD 

patients (Kuo et al., 2021). Overall, evidence suggests that 

MBSR is an effective intervention for improving emotion 

regulation in CVD patients due to its ability to help 

individuals focus on the present, accept their emotions 

without judgment, and use mindfulness techniques to 

manage stress. 

MBSR is an evidence-based intervention that has shown 

efficacy in reducing stress and promoting mental health 

across various conditions, including cardiovascular disease. 

MBSR can enhance individuals' self-efficacy, referring to 

their belief in their ability to handle challenges. High self-

efficacy is associated with better coping strategies and lower 

pain perception. For CVD patients, high self-efficacy can 

help them feel more in control of their pain and less affected 

by it (Hoge et al., 2023). MBSR can help individuals identify 

and challenge negative thought patterns that may exacerbate 

their pain. For instance, someone with chronic pain may 

constantly think that their pain will never go away. MBSR 

can help this individual recognize this negative thought and 

replace it with a more realistic and helpful one, such as "My 

pain may not go away entirely, but I can learn to manage it." 

Overall, evidence suggests that MBSR can positively impact 

pain self-efficacy and pain perception in CVD patients 

through several mechanisms (Hirshberg et al., 2022). MBSR 

is a safe and effective intervention that can be a valuable 

complement to traditional cardiovascular treatments. 

5. Limitations & Suggestions 

This study was conducted on a small sample of CVD 

patients; therefore, the results may not be generalizable to 

the broader population of CVD patients. Although this study 

was a randomized controlled trial, it did not use a blinded 

design, which could help reduce bias in intervention studies. 

Patients were only followed up for 8 weeks after the 

intervention, so the long-term effects of MBSR might not be 

stable or may require more time to manifest. The sample 

primarily consisted of older, white individuals, limiting the 

generalizability to other demographic groups, such as 

younger individuals or ethnic minorities. The Pain Self-

Efficacy and McGill Pain scales were used to measure pain 

perception, but these tools might not provide the most 

comprehensive assessment of pain. 
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Future studies should involve larger and more diverse 

samples of CVD patients. Blinded designs should be used in 

future studies to reduce bias. Patients should be followed for 

longer periods post-intervention to evaluate the long-term 

effects of MBSR. Studies should include diverse 

demographic samples, such as younger individuals, ethnic 

minorities, and patients with comorbid conditions. More 

comprehensive measurement tools should be used to assess 

pain and other health-related outcomes. 
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