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Abstract

Cardiovascular diseases represent a leading global cause of mortality, particularly challenging in
developing nations. This study investigated relationships between physical activity (PA) levels and
anxiety/depression symptoms in coronary angiography candidates, while examining age and gender
roles. Using a quantitative, descriptive-correlational design, we assessed 103 patients (50.5% male,
mean age=60.86+8.99 years) from Qom, Iran (2023-2024). Standardized measures included the
IPAQ-SF for PA and DASS-21 for psychological symptoms, analyzed via Pearson correlations and
multiple regression (SPSS v27, p<0.05). Results revealed significant negative anxiety-PA
associations (excluding vigorous exercise), strongest for moderate walking (=-0.32, p<0.05).
Conversely, depression showed positive correlations with total PA and moderate walking ($=0.28,
p<0.05), suggesting PA's potential coping role. Age consistently negatively predicted all PA
measures (p<0.01), most strongly for total PA (f=-0.41), aligning with known age-related activity
declines. Gender differences approached significance only for vigorous activity (f=0.23, p=0.053),
indicating possible intensity-based preferences. These findings emphasize the need for personalized
cardiac rehabilitation addressing: 1) anxiety as a primary PA barrier, particularly for moderate
activities; 2) age-appropriate exercise prescriptions; and 3) potential gender-specific intensity
preferences. The distinct anxiety/depression relationships with PA highlight the necessity for
differentiated psychological approaches in cardiac care. While anxiety appears inhibitory,
depression's positive association suggests compensatory PA use, requiring distinct clinical
consideration. Study limitations include its cross-sectional design and self-reported measures,
suggesting future longitudinal studies with objective PA assessment. Nonetheless, these results
provide compelling evidence for tailored rehabilitation programs that integrate psychological
support with demographically-sensitive exercise recommendations. Such personalized
interventions could significantly improve both physical activity adherence and mental health
outcomes in cardiac patients, ultimately enhancing rehabilitation effectiveness and quality of life.
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Extended Abstract
Background and Purpose

Cardiovascular diseases (CVDs) remain a leading cause of global mortality, particularly posing
a significant challenge in developing countries (1). Coronary angiography serves as a key
diagnostic and therapeutic approach for managing CVDs. However, beyond physical factors,
patients' psychological well-being significantly impacts their overall health and quality of life (2).
Numerous studies highlight the detrimental effects of anxiety, stress, and depression on cardiac
patients' recovery. These psychological disorders are associated with increased postoperative
complications, prolonged recovery periods (3), and heightened risks of recurrent cardiac events
due to mechanisms like elevated cortisol levels and impaired immune function (6,7). In
angiography candidates, such conditions may lead to arrhythmias, reduced treatment efficacy,
poor rehabilitation adherence, and frequent emergency visits (8).

While guidelines from the American Heart Association (AHA) and European societies
recommend psychological interventions for coronary heart disease (CHD) patients with
depression (7), the efficacy of such treatments for comorbid anxiety remains unclear,
necessitating alternative approaches (8-11). Exercise, as a flexible and accessible intervention,
shows promise in alleviating anxiety and depression while improving cardiac prognosis (12,13).
However, existing evidence is conflicting: while some meta-analyses support exercise's mood-
enhancing benefits in CHD patients (14), others cite insufficient data for definitive conclusions
(15). For instance, respiratory muscle training reduced post-CABG anxiety (16), yet certain
cardiac rehabilitation programs showed no significant impact on depression (17).

Critical research gaps persist, including limited focus on angiography candidates, inconsistent
accounting for demographic variables (e.g., age, sex), and reliance on non-standardized
physical activity assessments (10). This study addresses these gaps by examining a specific
patient population, employing standardized measurement protocols, and considering key
demographic factors. Its findings could inform tailored cardiac-psychosocial rehabilitation
programs and guide policymakers in developing targeted interventions. Given the high
prevalence of psychological disorders in cardiac patients and exercise's potential role in
mitigation, this research may significantly enhance patients' quality of life.

Materials and Methods

This applied quantitative study employed a descriptive-correlational survey design. The target
population consisted of all coronary angiography candidates in Qom, Iran (2023-2024). Using
Tabachnick and Fidell’s formula (N>50+8M), a minimum sample size of 98 was required. To
enhance external validity, 150 participants were selected via convenience sampling, with 103
retained after excluding incomplete responses.

Data Collection Tools

International Physical Activity Questionnaire (IPAQ-SF): The short-form IPAQ (9
items) assessed metabolic equivalent (MET)-based activity levels over seven days.
Participants were categorized as inactive (<600 MET-min/week), moderately active (=600
MET-min/week), or highly active (=1500-3000 MET-min/week). Validity and reliability
of the Persian version were confirmed (Cronbach’s a=0.70, Spearman’s r=0.90) (14).
Depression Anxiety Stress Scales (DASS-21): This 21-item Likert-scale tool measured
depression (8 items), anxiety (7 items), and stress (6 items). Its Persian version
demonstrated acceptable validity (=0.70 with Beck’s Depression Inventory) and reliability
(0=0.70 for depression) (15, 16).
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Procedure
Ethical approval (IR.QOM.REC.1403.30) was obtained. Participants provided informed
consent, and questionnaires were administered in hospitals, with confidentiality emphasized.

Data Analysis
Kolmogorov-Smirnov tests confirmed normality. Pearson’s correlation and multiple linear
regression analyzed variable relationships using SPSS-27 (p<0.05).

Results

The study examined 103 coronary angiography patients (50.5% male, 49.5% female) with a
mean age of 60.86+8.99 years. Physical activity analysis revealed participants engaged more in
moderate walking (486.35+614.15 min/week) than vigorous (302.91) or moderate activities
(184.08), with significant variability observed. Correlation analysis demonstrated significant
negative relationships between total physical activity and anxiety (p<0.05), stress (p<0.05),
depression (p<0.05), and age (p<0.01), though no association with gender was found (p=0.327).
Regression models explained 33.7% of variance in total activity, with anxiety (f=-62.11,
p=0.005) and age (p=-40.12, p<0.001) emerging as strongest predictors. Vigorous activity
(R?>=0.161) was primarily predicted by age (B=-19.08, p=0.005), while moderate activity
(R?=0.180) showed associations with both anxiety (B=-15.50, p=0.022) and age (p=-9.47,
p=0.002). Walking behavior (R>=0.191) was most strongly influenced by anxiety (p=-32.52,
p=0.014). Notably, stress showed no significant relationships across all models. The data met
all assumptions of normality (Kolmogorov-Smirnov p=0.095) and homoscedasticity. These
findings suggest that psychological factors, particularly anxiety, along with advancing age,
significantly influence physical activity patterns in cardiac patients, though the specific
relationships vary by activity type. The results highlight the importance of considering both
mental health and age-related factors when developing physical activity interventions for this
population. The balanced gender distribution in our sample enhances the generalizability of
these findings to both male and female coronary angiography patients.

Conclusion

This study revealed significant relationships between physical activity levels and psychological
factors in coronary angiography patients. The findings align with previous research
demonstrating the negative impact of anxiety and depression on physical activity engagement
among cardiac patients. Notably, anxiety emerged as the strongest psychological predictor
across all activity types, particularly affecting moderate walking, which supports the therapeutic
role of low-intensity exercise in anxiety management.

The age-related decline in physical activity observed in our study corroborates existing
literature on aging and exercise patterns. However, our finding that stress showed no significant
association with activity levels contrasts with some previous studies, suggesting stress may
influence cardiac patients through different pathway. The balanced gender distribution in our
sample allowed for robust comparisons, revealing no significant gender differences in activity
patterns - an important consideration for rehabilitation programs.

The clinical implications of these findings are twofold. First, anxiety screening should be
incorporated into cardiac rehabilitation assessments, as it appears to be a major barrier to physical
activity. Second, age-specific exercise recommendations may improve adherence, particularly for
older patients. Future research should explore the mechanisms underlying the anxiety-activity
relationship and test targeted interventions for anxiety reduction in this population.
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These results support the integration of psychological support with exercise programs in cardiac
rehabilitation. By addressing both mental health and physical activity simultaneously, clinicians
may achieve better outcomes for coronary angiography patients. The study's limitations include
its cross-sectional design and reliance on self-reported activity measures, suggesting the need
for longitudinal studies with objective activity monitoring.
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