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Loneliness and repetitive negative
thinking mediate the link between
social health and cardiac distress in
heart disease patients

Hamid Sharif-Nia%?, Alun C. Jackson?, Safoura Salehi*, Fateme Miraghai®** &
Seyed Hamzeh Hosseini'

Cardiovascular diseases are the leading cause of mortality worldwide, contributing to one-third of
global deaths. Beyond physical health, heart disease is associated with cardiac distress, an emotional
response that can negatively impact recovery and well-being. Understanding the psychological and
social mechanisms underlying cardiac distress is crucial for improving patient outcomes. This study
examines how social health (social support and social isolation) influences cardiac distress, with
loneliness and repetitive negative thinking as mediators. To evaluate a theoretical model linking
social health to cardiac distress, mediated by loneliness and repetitive negative thinking in patients
with heart disease. A cross-sectional, correlational study was conducted in 2024 with 400 cardiac
patients from two hospitals and one private clinicin Amol, Iran. Participants completed validated
questionnaires assessing cardiac distress, social support, social isolation, loneliness, and repetitive
negative thinking. Structural equation modeling was used for data analysis. Social isolation (r=0.47,
p<0.001) and repetitive negative thinking (r=0.50, p <0.001) were significantly associated with greater
cardiac distress. Social support negatively predicted both loneliness (p = - 0.32, p<0.001) and cardiac
distress (B = - 0.25, p<0.01). Indirect effects showed that social support reduced cardiac distress by
decreasing loneliness and repetitive negative thinking (B = - 0.23, p<0.01), while social isolation
increased cardiac distress through its influence on loneliness and repetitive negative thinking (8=0.18,
p=0.05). The model explained 47.4% of the variance in cardiac distress. These findings highlight the
importance of social health in managing cardiac distress among heart disease patients. Strengthening
social support may alleviate loneliness and reduce repetitive negative thinking, ultimately improving
emotional well-being and health outcomes. Future research should explore targeted interventions
addressing these psychosocial factors to effectively reduce cardiac distress.
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support, Social isolation

Cardiovascular diseases, including ischemia, heart failure, acute coronary syndrome, arrhythmias, and
cardiomyopathies, account for one-third of global mortality. Evidence shows that learning about a heart disease
diagnosis can be distressing for any individual', with such anxiety and depression referred to as cardiac distress*>.
In other words, cardiac distress is a complex and persistent negative emotional state that arises following acute
cardiac events, such as heart attacks or surgeries, encompassing a wide range of psychosocial dimensions,
including physical, emotional, cognitive, behavioral, and social symptoms. Cardiac distress encompasses a
range of psychological responses experienced by individuals with heart disease, including anxiety, depression,
and stress. These emotional states can adversely affect health behaviors and clinical outcomes. Notably, poor
medication adherence among heart failure patients is a common issue that leads to increased exacerbations,
reduced physical function, and a higher risk of hospital readmissions and mortality*. Furthermore, non-
adherence to cardiovascular therapy has been associated with increased mortality rates®. Additionally, medication
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non-adherence is linked to substantial healthcare costs and is responsible for at least 10% of hospitalizations in
the United States®. Despite its importance, therapeutic interventions for cardiac distress are often overlooked,
although specific interventions could alleviate symptoms and improve therapeutic outcomes”?.

One key variable in the context of cardiac distress is social health, which refers to individuals™ ability to
establish and maintain meaningful relationships with others and adapt comfortably to various social situations’.
Social health includes two components: social isolation and social support. Social support is a subjective concept
reflecting the operationalization of social connections—whether an individual has someone to interact with
or chooses a companion to talk to. In essence, social support is perceived through interaction with others. On
the other hand, social isolation is an objective measure of the quantity of social connections, indicating that an
individual lacks social interactions, lives alone, and socially isolates themselves'’. Strong social relationships
characterized by frequent contact, emotional support, and adequate financial assistance are crucial for
maintaining cardiovascular health, reducing cardiac distress, and facilitating proper decision-making and
effective treatment processes'!.

The relationship between social isolation, social support, and cardiac distress is complex and not fully
understood. Research on the association between social support and cardiac distress has yielded mixed findings.
While many studies indicate that social support can positively influence health outcomes in patients with
cardiovascular diseases (CVD), some evidence suggests that this relationship may not be as robust as assumed!2.
For instance, a systematic review found that lower social support is associated with greater healthcare utilization
and poorer survival rates following cardiovascular events. However, it did not establish a direct link between
social support and emotional distress outcomes in all contexts!®. Conversely, a study focusing on patients with
coronary artery disease found that while social support and socioeconomic status predict emotional well-being,
the direct and independent effect of social support on emotional distress is less definitive. Instead, negative
expectations play a more significant role in short-term emotional outcomes. This suggests that while social
support is beneficial, its direct impact on cardiac distress may be moderated by other psychosocial factors,
indicating a more complex interaction than previously understood!*. Additionally, a narrative review revealed
that low social health could be considered a consistent risk factor for CVD, though the directionality of this
relationship remains unclear!. Therefore, further exploration of the role of social health, including its two
components—social support and social isolation—on cardiac distress is warranted, along with identifying
moderating mediators. Research has shown that psychosocial factors play a crucial role in emotional well-
being. For instance, a study on older adults demonstrated that attachment influences well-being through hope,
religiosity, and life satisfaction, emphasizing the significance of psychological resilience in managing emotional
distress'®.

Loneliness is an emotional response to social isolation and is associated with the quality of social
relationships!”. It is a subjective and distressing state in which individuals perceive their social needs as unmet,
even when surrounded by others'®. Research has shown that loneliness is linked to adverse health outcomes,
including increased mortality rates, heightened anxiety, and greater susceptibility to depression!®. A recent
meta-analysis of 90 cohort studies found that social isolation and loneliness are associated with a 32% and 14%
increased risk of all-cause mortality, respectively. This underscores the significant impact of social connections
on survival rates'®. Given these associations, exploring the relationship between loneliness and cardiac distress is
critical for understanding the broader psychosocial impacts on heart disease patients. RNT is a cognitive process
characterized by persistent and involuntary focus on distressing thoughts, often revolving around unresolved
problems. Many studies indicate that RNT is common in individuals with depression, exacerbating stress and
anxiety?®?!. This cognitive pattern can be categorized into two subtypes: brooding rumination, which involves
passive and negative self-reflection that intensifies emotional distress, and reflective rumination, which is more
constructive and focused on problem-solving®?. Studies suggest that loneliness and social isolation can amplify
rumination, contributing to worsening depressive symptoms?>. However, the extent to which social health
influences cardiac distress through RNT remains unclear. Specifically, further research is needed to determine
whether the relationship between social health and cardiac distress is explained by the serial mediating effects
of loneliness and RNT?,

The link between social health and cardiac distress remains unclear, with mixed findings on its direct impact.
The roles of loneliness and RNT as mediators are underexplored. Clarifying these mechanisms is crucial for
effective interventions.

Theoretical framework

This study explores the pathways linking social health and cardiac distress, emphasizing the mediating roles of
loneliness and RNT. To provide a solid theoretical foundation, this study integrates the biopsychosocial model
of health, the stress-buffering model of social support, and the perseverative cognition hypothesis to explain
how social health impacts cardiac distress through loneliness and RNT. The biopsychosocial model of health?®
posits that health outcomes result from the interplay between biological, psychological, and social factors. In
the context of cardiac distress, social health—comprising social support and social isolation—plays a critical
role in determining emotional and physiological responses to illness?*?’. Social support fosters resilience and
mitigates distress, whereas social isolation exacerbates psychological vulnerability, increasing the risk of adverse
cardiovascular outcomes?.

The stress-buffering model of social support®® further elucidates the protective role of social relationships.
According to this model, social support helps individuals manage stress by providing emotional and instrumental
resources, thereby reducing physiological arousal and emotional distress®®. Conversely, social isolation and
loneliness can heighten stress, contributing to worsened cardiac outcomes. This aligns with findings that
social disconnection is associated with increased stress responses and poorer cardiovascular health®®. The
perseverative cognition hypothesis®® explains how repetitive negative thinking acts as a crucial mediator
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in the relationship between social health and cardiac distress. This theory suggests that prolonged cognitive
engagement with distressing thoughts, such as worry and rumination, sustains physiological stress responses®.
Persistent loneliness may contribute to excessive rumination, further exacerbating emotional distress and its
physiological consequences?®. By integrating these theoretical perspectives, the social health-loneliness-RNT-
cardiac distress model is proposed. This model postulates that social isolation increases loneliness, which in
turn triggers RNT, ultimately leading to heightened cardiac distress. Conversely, social support may mitigate
cardiac distress by reducing loneliness and preventing excessive engagement in RNT. This theoretical framework
provides a comprehensive explanation of the complex interactions between social, cognitive, and physiological
processes in cardiac patients.

The complex relationship between social health and cardiac distress can be understood through established
theoretical models. The biopsychosocial model posits that health outcomes are shaped by interactions between
biological, psychological, and social factors, emphasizing the role of social support and isolation in emotional and
physiological responses to illness®®. The stress-buffering model suggests that social support can mitigate stress
by providing emotional and instrumental resources, reducing physiological arousal and emotional distress?.
Additionally, the perseverative cognition hypothesis explains how repetitive negative thinking prolongs stress-

related physiological activation, contributing to adverse cardiovascular outcomes>!.

Hypotheses
The current study hypotheses:

« Hypothesis 1: Social Support will negatively predict Loneliness.

« Hypothesis 2: Social Isolation will positively predict Loneliness.

« Hypothesis 3: Loneliness will positively predict Repetitive Negative Thinking.

« Hypothesis 4: Repetitive Negative Thinking will positively predict Cardiac Distress.

« Hypothesis 5: Social Support will indirectly affect Cardiac Distress through Loneliness and Repetitive Nega-
tive Thinking.

« Hypothesis 6: Social Isolation will indirectly affect Cardiac Distress through Loneliness and Repetitive Neg-
ative Thinking.

Methodology

Study design and participants

This cross-sectional, correlational, predictive study utilized a structural equation modeling (SEM) approach
and was conducted in 2024. Data collection was carried out using convenience sampling from November to
December 2024, involving cardiac patients from the heart clinics of two hospitals and a private cardiology
practice in Amol, Iran. A total of 133 patients were recruited from each hospital’s heart clinic, and 134 patients
were enrolled from the private practice, ensuring representation across different healthcare settings. Notably, all
participants were outpatients and not bedridden during the study period.

Participants were selected based on specific inclusion and exclusion criteria that were established to ensure a
well-defined study population. Eligible participants were required to be 18 years of age or older, Iranian citizens
or residents, and to have had a confirmed diagnosis of heart disease by a healthcare professional. They also
needed to have been in stable health, with no recent hospitalizations or major changes in treatment, to have been
capable of providing informed consent, and to have been willing to complete the CDI and related assessments.

To minimize potential confounding factors, individuals were excluded if they had had a history of significant
psychiatric disorders, such as schizophrenia or bipolar disorder, that could have interfered with questionnaire
completion, or if they had had cognitive impairments or language barriers that could have hindered
comprehension of the survey. Additionally, those who had been diagnosed with other chronic illnesses that
could have independently impacted psychological distress levels, individuals who had undergone major cardiac
procedures like coronary artery bypass surgery or valve replacement within the past three months, or those who
had been receiving treatments that could have significantly influenced psychological responses, such as intensive
psychotherapy or major psychiatric medication adjustments, were also excluded. Finally, participants who had
previously taken part in similar studies within the past year were not included.

The sample size adequacy was determined using SEM guidelines®®. Considering a medium effect size of
0.25%, 80% statistical power, a significance level of less than 0.05, five latent factors, and a total of 48 items
across the study instruments, a minimum sample size of 229 participants was estimated. Accounting for a 10%
attrition rate®®, 400 participants were enrolled in the study. Ultimately, 400 cardiac patients were included in the
study. During the sample collection and questionnaire completion process, the researcher was present with the
participants to provide necessary clarifications and address any ambiguities. This ensured that all questions were
fully understood before responses were recorded. As a result, all 400 participants completed the questionnaires
in full, and there was no missing data in the dataset. This approach minimized response errors and enhanced the
reliability of the collected data.

Instruments
Demographic information form
This data collection form included items on age, gender, level of education, marital status.

Cardiac distress (CD)

The Cardiac Distress Assessment Tool was developed by Alun Jackson et al. in 2023. This 12-item instrument
uses a five-point Likert scale ranging from 1 (“No distress”) to 5 (“High distress”). Scoring is negatively oriented,
meaning higher scores reflect greater levels of distress. The total score ranges from 12 to 60, with a score above
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13 indicating significant cardiac distress. The original version of the CDI consisted of eight subscales: Fear and
Uncertainty, Disconnection and Hopelessness, Changes to Roles and Relationships, Overwhelm and Depletion,
Cognitive Challenges, Physical Challenges, Health System Challenges, and Death Concerns. The validity and
reliability of the present instrument were evaluated, and the results confirmed that it possesses acceptable
psychometric properties.

Social support (SS)

The Social Support Assessment Tool was designed by Zimet et al. in 1988. This 12-item instrument uses a seven-
point Likert scale ranging from 1 (“Strongly agree”) to 7 (“Strongly disagree”). The scoring is negatively oriented,
where higher scores indicate lower perceived social support. The total score ranges from 12 to 84%”. The validity
and reliability of the present instrument were assessed within the Iranian cultural context, and the findings
indicated that it demonstrated acceptable psychometric properties™®.

Social isolation (SI)

The Social Isolation Assessment Tool, developed by David M. Bass, consists of seven items measured on a four-
point Likert scale from 0 (“Strongly disagree”) to 3 (“Strongly agree”). The total score ranges from 0 to 21,
with higher scores indicating greater levels of social isolation®. The validity and reliability of the loneliness
instrument in the present study were evaluated using the Fornell and Larcker approach?’. Additionally, internal
consistency was assessed to determine reliability, demonstrating acceptable validity and reliability.

Repetitive negative thinking (RNT)

The RNT was developed by McEvoy et al. in 2014. This 10-item instrument uses a five-point Likert scale ranging
from 1 (“Not at all true”) to 5 (“Completely true”), with total scores ranging from 10 to 50. Higher scores indicate
more intense RNT. Although the validity and reliability of the current instrument have not been specifically
assessed in the Iranian cultural context, the study by McEvoy et al. demonstrated that the instrument possesses
strong validity and reliability*!.

Loneliness (L)
The Loneliness Assessment Tool, designed by Jenny De Jong and Theo Van Tilburg in 2006, contains six items
scored on a six-point Likert scale ranging from 0 (“Never”) to 6 (“Always”). The total score ranges from 6 to 18,
with higher scores indicating greater perceived loneliness*?. The validity and reliability of the current instrument
were assessed within the Iranian cultural context, demonstrating adequate construct validity and internal
consistency®’.

Questionnaire translation and adaptation

The translation of the study questionnaires followed a structured process to ensure linguistic and conceptual
accuracy. Initially, the original English versions were independently translated into Persian by two bilingual
experts. These two translations were then compared, and discrepancies were reconciled to produce a unified
Persian version. This preliminary version was thoroughly reviewed by the research team for clarity, consistency,
and cultural appropriateness. Following this review, the final Persian version was approved for use in the study.

Data analysis

In the data analysis section, we began by employing descriptive statistics to summarize and characterize the key
features of the dataset. Prior to this analysis, we conducted thorough data cleaning to address any inconsistencies
and missing values. Following the descriptive analysis, we utilized the Pearson correlation coeflicient in SPSS (v.
26.0) to examine the strength and direction of linear relationships between pairs of variables. Finally, we applied
structural equation modeling (SEM) to investigate complex relationships and test theoretical frameworks.

The Kaiser-Meyer-Olkin and Bartlett’s tests were utilized to assess the adequacy of the sample and the
suitability of the model in factor analysis. A Kaiser-Meyer-Olkin test value exceeding 0.7 indicates that the model
is appropriate for analysis*®. To detect potential multivariate outliers, Mahalanobis distance was computed. A x?
critical value at p <0.001 was used as a threshold, and nine cases exceeded this criterion, suggesting they were
potential outliers*. However, further examination of their influence on the overall results led to the decision
to retain them, as their removal did not significantly alter the findings. For normality assessment, univariate
normality was examined using skewness (+ 3) and kurtosis (+ 7) measures. All variables fell within the acceptable
range, confirming univariate normality. Multivariate normality was assessed using Mardias coefficient, which
resulted in a value of 7.32, falling below the critical threshold of 8, indicating that the assumption of multivariate
normality was met®. Finally, structural equation modeling was performed to assess the mediating role of L
and RNT in the relationship of SS and SI with CD. Bootstrapping with 2, 000 repetitions was also employed for
hypothesis testing in structural modeling*®. Model fit indices were root mean square error of approximation
(RMSEA; < 0.08), Standardized Root Mean Square Residual (SRMR; < 0.10), comparative fit index (CFL > 0.90),
incremental fit index (IFI; > 0.90), and Tucker-Lewis index (TLI; > 0.90).

Convergent-discriminant validity and reliability

The Internal consistency was tested using Cronbach’s alpha, McDonald’s omega, AIC, and composite reliability
(CR), where Cronbach’s alpha, McDonald’s omega, and CR values of more than 0.7, and AIC values of 0.2 to 0.4
were interpreted as acceptable reliability*°. To achieve convergent validity for all constructs, the average variance
extracted (AVE) of each construct should be higher than 0.5%°. On the other hand, discriminant validity is
achieved by utilizing the Heterotrait-Monotrait ratio (HTMT) of the correlations criterion. This method requires
that the HTMT ratio between all constructs is less than 0.85 to ensure discriminant validity*’.
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Path analysis To test the hypothesized relationships, we performed a path analysis using SEM with AMOS (v.
26.0). The model included Social Support and Social Isolation as independent variables, Loneliness and RNT as
mediating variables, and CD as the dependent variable. A serial mediation model was specified, where Loneli-
ness was proposed to influence RNT, which in turn affected CD. All statistical hypotheses were two-tailed and
the significance levels were set at less than 0.05.

Results

The mean age of the participants was 42.87 years (SD =14.05). The sample predominantly consisted of women,
with 227 participants (56.8%) identifying as female. Additionally, a significant proportion of the participants
had attained a high school education, comprising 144 individuals (36.0%). Furthermore, the majority of the
participants were married, with 327 individuals (81.8%) reporting marital status as married.

Results of the measurement model assessment are shown in Table 1. All constructs demonstrated satisfied
internal consistency, and construct reliability. As shown, AVE for social support, loneliness and RNT were
greater than 0.5, but AVE for cardiac distress and social isolation were slightly less than 0.5. Hence, with the high
level of CR, all constructs have achieved convergent validity. As for discriminant validity, all values of the HTMT
matrix were less than 0.85, establishing discriminant validity of all constructs (Table 2).

The correlation analysis between cardiac distress and various independent variables revealed several
noteworthy associations. Social isolation (r=0.47, p <0.001) and repetitive negative thinking (r=0.50, p <0.001)
showed a moderate positive correlation with cardiac distress. Similarly, loneliness had a weak positive correlation
with cardiac distress (r=0.12, p=0.012), indicating that higher levels of loneliness are associated with slightly
increased cardiac distress. Conversely, social support level demonstrated a negative correlation with cardiac
distress (r = -0.30, p<0.001).

Hypothesis testing

The results of this study provided support for all six hypotheses. Specifically, greater social support was
associated with lower levels of loneliness, while higher social isolation was linked to increased loneliness. In
turn, loneliness was found to contribute to more frequent engagement in repetitive negative thinking, which
subsequently led to greater cardiac distress. Furthermore, social support indirectly reduced cardiac distress
by first lowering loneliness, which then decreased repetitive negative thinking and, ultimately, distress levels.
Conversely, social isolation indirectly increased cardiac distress by heightening loneliness, which led to more
repetitive negative thinking and, as a result, greater distress. These findings align with our proposed model and
highlight the interconnected roles of social support, social isolation, loneliness, and repetitive negative thinking
in influencing cardiac distress.

Direct effects

According to the Fig. 1, social support was found to negatively predict both loneliness and cardiac distress.
Specifically, higher levels of social support were associated with a reduction in loneliness (f = -0.32, p<0.001)
and cardiac distress (p = -0.25, p<0.001). In contrast, social isolation exhibited a positive relationship with
loneliness (p=0.41, p <0.001) and repetitive negative thinking (f =0.28, p <0.001). Additionally, Social isolation
was positively associated with cardiac distress (=0.18, p=0.04), indicating that higher levels of social isolation
were linked to greater cardiac distress. Also it was observed that elevated levels of loneliness (=0.17, p<0.001)
and repetitive negative thinking (f =0.27, p <0.001) were significantly associated with increased cardiac distress.
Finally, our analysis revealed a significant positive association between loneliness and repetitive negative
thinking, with increasing levels of loneliness associated with heightened repetitive negative thinking (f=0.07,
p<0.001).

Indirect effects

The total indirect effect of social support on cardiac distress through both loneliness and repetitive negative
thinking was significant, with a coeflicient of p = -0.23 (p<0.001). This suggests that social support may be
associated with lower cardiac distress through its potential role in decreasing loneliness, which in turn may be
linked to reduced repetitive negative thinking. Similarly, the indirect effect of social isolation on cardiac distress
through loneliness and repetitive negative thinking was significant ( =0.18, p=0.05). This indicates that social
isolation may be associated with greater cardiac distress through its potential impact on loneliness, which in turn
may contribute to increased repetitive negative thinking.

Mediation effects

Loneliness significantly predicted repetitive negative thinking (3=0.34, p<0.001). Furthermore, repetitive
negative thinking was found to significantly predict higher levels of cardiac distress (B =0.41, p <0.001). These
results suggest that loneliness may play a key role in the experience of cardiac distress through its potential
influence on repetitive negative thinking.

The overall model fit showed that SS and SI explained 21.2% of the variance in L (R?=0.212), and SI explained
16.7% of the variance in RNT (R?=0.167). Together with the mediators, the independent variables explained
47.4% of the variance in CD (R?=0.474).

The hypothesized path model was tested using structural equation modeling. The model exhibited good fit to
the data, with the following fit indices: x*%=12.45, p=0.05, CFI=0.97, TLI=0.94, RMSEA =0.05 (90% CI [0.00,
0.10]), SRMR =0.04. These indices indicate that the model is an acceptable representation of the data.
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Construct Factor loading | Reliability ‘ CR ‘ AVE
Cardiac distress (CD)
Q;: Thinking I will never be the same again 0.348
Q,: Not thinking what the future holds for me 0.605
Q; Feeling lonely 0.664
Q,: Withdrawing from people 0.566
Q: Having changes in my usual roles 0.580
Q,: Lacking purpose or meaning in life 0.649 a=0.817
Qj: Being fnable to deal with stfess 0.688 2120:?)23603 0820 0448
Qj: Being emotionally exhausted 0.750
Q,: Having difficulty concentrating 0.704
Q,,: Being physically restricted 0.495
Q,: Not getting clear directions from my health practitioner on how to manage my heart condition 0.527
Q,,: Thinking about dying 0.608
Social support (SS)
Q: There is a special person who is around when I am in need 0.721
Q,: There is a special person with whom I can share joys and sorrows 0.725
Q,: My family really tries to help me 0.751
Q,: I get the emotional help & support I need from my family 0.438
Q: T have a special person who is a real source of comfort to me 0.704
Q4 My friends really try to help me 0.767 a=0.830
Q,: I can count on my friends when things go wrong 0.757 1{:120:%33252 0915 | 0522
Qq: I can talk about my problems with my family 0.733
Q: I have friends with whom I can share my joys and sorrows 0.791
Q,,: There is a special person in my life who cares about my feelings 0.773
Q, s My family is willing to help me make decisions 0.772
Q,,: I can talk about my problems with my friends 0.706
Social isolation (SI)
Q: I felt isolated from other people 0.611
Q,: I engaged in fewer volunteer activities 0.645
Q;: I participated less in group or organized activities 0.677 a=0.791
Q,: I participated less in church or religious activities 0.413 0=0.797 |0.762 | 0.353
Q: I went out to dinner, a movie or a show less often 0.562 AIC=0.289
Qj: I visited less often with friends or family 0.617
Q,: I'was unable to do other things I want to do 0.649
Repetitive negative thinking (RNT)
Q,: I have thoughts or images about all your shortcomings, failings, faults, mistakes 0.737
Q,: T have thoughts or images about events that come into your head even when you do not wish to think about them again | 0.792
Q: T have thoughts or images that “T won't be able to do my job/work because I feel so badly 0.671
Q,: T have thoughts or images that are difficult to forget 0.824
Q,: Once you start thinking about the situation, you can’t stop 0.813 a=0.813
Q;: I notice that you think about the situation 0.861 212028015912 0.927 | 0.568
Q,: I have thoughts or images of the situation that you try to resist thinking about 0.536
Qg: I think about the situation all the time 0.756
Q,: I know you shouldn't think about the situation, but can't help it 0.801
Q,: T have thoughts or images about the situation and wish it would go better 0.806
Loneliness (L)
Q: I experience a general sense of emptiness 0.715
Q,: I miss having people around 0.465
Q,: I often feel rejected 0.722 a=0.722
Q0 =0.724 0.881 | 0.559
Q,: There are plenty of people I can rely on when I have problems 0.851 AIC=0.289
Qg: There are many people I can trust completely 0.853
Qj: There are enough people I feel close to 0.810
Table 1. Results of the measurement model assessment.
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Cardiac distress | Social support | Social isolation | Repetitive negative thinking | Loneliness

Cardiac distress 1.000

Social support 0.435 1.000

Social isolation 0.270 0.701 1.000

Repetitive negative thinking | 0.657 0.349 0.324 1.000

Loneliness 0.599 0.444 0.167 0.442 1.000

Table 2. Discriminant validity assessment using the Heterotrait-monotrait ratio.

0
~ -0.0cs, L Dw

.07

e

R?’=16.7%

Fig. 1. The serial mediation model, ***p<0.00; *p<0.05; Model controls age, gender, and education level.

Discussion
The present study highlights the complex interplay between social factors, psychological processes, and
cardiac distress in patients with heart disease. The findings indicate that social isolation and repetitive negative
thinking are moderately associated with increased cardiac distress, while loneliness has a weaker but significant
association. Conversely, social support plays a protective role by reducing both loneliness and cardiac distress.
Mediation analyses reveal that loneliness and repetitive negative thinking serve as key pathways through which
social factors influence cardiac distress. Notably, social support indirectly reduces cardiac distress by mitigating
loneliness and repetitive negative thinking, whereas social isolation exacerbates it through similar mechanisms.
The overall model explained a substantial portion (47.4%) of the variance in cardiac distress, underscoring
the importance of both social and cognitive factors in patients’ well-being. The findings of this study provide
significant insights into the mediating role of loneliness and repetitive negative thinking in the relationship
between social factors (social support and social isolation) and cardiac distress in patients with heart disease.
The relatively young mean age of our study sample (42.87 years) warrants careful consideration regarding
the generalizability of our findings to older cardiac patients. In Iran, CVDs predominantly affect older adults;
for instance, a population-based study reported that individuals aged 65-70 years had a CVD prevalence of
27.9%, compared to 7.5% in those aged 35-45 years*®. Additionally, projections indicate that by 2025, more
than 70.3% of the burden of cardiovascular diseases in Iran will occur in individuals under 65 years of age,
reflecting a significant impact on the younger population?’. Furthermore, studies have shown that the mean age
of myocardial infarction patients in Iran is approximately 61.20 years, with men experiencing these events at a

younger age than women’.

Social support and loneliness

As hypothesized, social support negatively predicted loneliness (Hypothesis 1). This aligns with previous
research highlighting the protective role of social support in mitigating feelings of loneliness*”l. Supportive
relationships likely provide emotional resources, companionship, and a sense of belonging, which act as buffers
against loneliness®’. Supportive relationships play a critical role in mitigating the effects of loneliness and
enhancing overall well-being. Research indicates that social support can significantly buffer the negative impacts
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of loneliness**. For instance, one study emphasizes that perceived support from others not only alleviates feelings
of isolation but also improves life satisfaction®. Similarly, another article investigates the relationship between
social support and health outcomes, finding that community networks can help mitigate the adverse effects of
loneliness, underscoring the importance of supportive relationships in coping with loneliness and maintaining
physical health. Furthermore, additional research highlights that perceived social support from family and
friends is negatively associated with loneliness, reinforcing the notion that these supportive connections provide
essential emotional resources that help individuals navigate feelings of isolation®®. Collectively, these findings
illustrate the profound impact of social support on enhancing life satisfaction and promoting better health
outcomes by acting as a buffer against loneliness.

Social support serves as a crucial protective factor in mitigating the negative psychological and emotional
consequences associated with cardiac distress. Consistent with previous research demonstrating the positive
role of social support in chronic disease management®®, our findings highlight that strong social connections
can buffer against loneliness and reduce the likelihood of engaging in repetitive negative thinking. Supportive
relationships provide emotional reassurance, practical assistance, and a sense of belonging, which collectively
contribute to better mental well-being and improved cardiovascular health outcomes. By fostering resilience
and enhancing self-efficacy, social support may play a vital role in alleviating the psychological burden of heart
disease, ultimately reducing cardiac distress.

Social isolation and loneliness

Social isolation was found to positively predict loneliness (Hypothesis 2), consistent with prior studies
demonstrating that limited social interactions and perceived isolation increase the risk of loneliness®”. The
association highlights the detrimental impact of social isolation, which often coexists with chronic conditions like
heart disease, exacerbating emotional and psychological vulnerabilities®®. Research indicates that greater social
isolation and reduced social support are significantly linked to heightened feelings of loneliness. These feelings,
in turn, correlate with increased levels of depression and poorer self-rated health. The findings emphasize the
mediating role of loneliness in the connection between social isolation and various health outcomes. Specifically,
individuals with limited social networks or functional limitations are more likely to experience intensified
loneliness and associated health risks®®. Also social isolation is associated with an increased risk of dementia,
coronary artery disease, stroke, and all-cause mortality®®¢!.

Loneliness has been shown to negatively affect satisfaction with life, as it undermines individuals’ sense
of meaning, belonging, and emotional well-being. Persistent loneliness can lead to lower life satisfaction by
fostering negative cognitive patterns and reducing overall psychological resilience. However, the perception of
God may play a crucial moderating role in this relationship. Individuals who perceive a close relationship with
God or a higher spiritual presence often experience greater emotional comfort and a stronger sense of purpose,
which can mitigate the adverse effects of loneliness on life satisfaction. Faith and spirituality may provide a sense
of companionship and existential meaning, reducing the impact of loneliness on overall well-being®>.

Loneliness and repetitive negative thinking

The study identified a significant positive relationship between loneliness and RNT (Hypothesis 3), aligning
with evidence suggesting that loneliness fosters maladaptive cognitive processes, including ruminative thinking.
A significant association between loneliness and increased RNT, indicating that higher levels of loneliness
statistically predict more ruminative thoughts. Frequent feelings of loneliness can trigger and perpetuate
ruminative thinking, thereby strengthening the link between loneliness and depressive symptoms. This finding
aligns with established theoretical frameworks, such as the Perseverative Cognition Hypothesis, which posits that
loneliness acts as a stressor that fosters maladaptive cognitive processes like RNT. Such processes can exacerbate
mental health issues, including depression, highlighting the detrimental impact of loneliness on psychological
well-being®. Feeling lonely during social distancing can intensify self-focused thoughts on isolation, leading
to chronic stress and adverse effects on mental health. This emphasizes how persistent reflection on loneliness
can exacerbate depression and other psychological issues®’. Loneliness may heighten self-focused attention
and exacerbate negative appraisals, creating a fertile ground for RNT. This pathway is critical, as it links social
experiences to cognitive vulnerabilities that perpetuate emotional distress and poor health outcomes®.

Repetitive negative thinking and cardiac distress

Repetitive negative thinking was found to positively predict cardiac distress (Hypothesis 4). This is consistent
with literature emphasizing the deleterious effects of RNT on cardiovascular health through mechanisms such
as heightened sympathetic activation, systemic inflammation, and impaired emotional regulation®. RNT has
been shown to significantly impact cardiovascular health through various physiological mechanisms. Research
indicates that RNT can lead to increased heart rate, elevated blood pressure, and heightened cortisol levels, all of
which contribute to cardiovascular distress*2. The mechanisms through which RNT affects cardiovascular health
include prolonged sympathetic nervous system activation and systemic inflammation. These physiological
changes can accelerate the development of atherosclerosis and increase the risk of acute cardiac events such
as heart attacks and arrhythmias®’. By sustaining a state of psychological stress, RNT likely exacerbates cardiac
distress, highlighting its relevance as a target for therapeutic interventions.

Indirect effects of social support and social isolation

The indirect effects observed in this study highlight the pathways through which social factors influence
cardiac distress. Social support indirectly reduced cardiac distress via loneliness and RNT (Hypothesis 5),
whereas social isolation had the opposite effect, exacerbating cardiac distress (Hypothesis 6). These findings
align with the biopsychosocial model of health, which underscores the interaction of social, psychological,
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and physiological factors in shaping health outcomes?. Low social support is linked to an increased risk of
CVD and poorer recovery after cardiac events, as it influences stress and depressive symptoms—both known
risk factors for cardiac distress. Loneliness, a key mediator, is associated with higher mortality and worsened
CVD outcomes®®-7!. Additionally, RNT, shaped by low social support and loneliness, contributes to emotional
distress and deteriorating cardiac health. Similarly, social isolation is a critical risk factor for CVD, as it increases
loneliness and fosters RNT, further intensifying cardiac distress®®’%72. The mediating role of loneliness and RNT
highlights the need to address both social and psychological factors in cardiac care. Interventions that enhance
social support and reduce isolation may help mitigate loneliness and interrupt maladaptive cognitive processes
like RNT, ultimately improving cardiac outcomes.

Clinical implications

From a clinical perspective, these findings highlight the need for a multidimensional approach to managing
cardiac distress. Interventions that enhance social support—such as support groups, family-focused therapy,
and community engagement—could mitigate loneliness and its downstream effects. Additionally cognitive-
behavioral strategies aimed at reducing RNT may prove effective in addressing the psychological mechanisms
contributing to cardiac distress”>. Incorporating psychosocial interventions into standard cardiac care could
significantly enhance patient outcomes.

Limitations and future directions

While this study provides valuable insights, certain limitations warrant consideration. The cross-sectional design
precludes causal inferences, necessitating longitudinal studies to confirm the observed pathways. Additionally,
self-reported measures of social support and isolation may be subject to bias. Future research could incorporate
objective physiological and behavioral measures, such as heart rate variability or activity tracking, to complement
self-reported data. Additionally, examining the role of other psychological mediators, such as anxiety, depression,
or stress reactivity, could provide a more comprehensive understanding of the complex dynamics between social
health and cardiac distress.

Conclusion

In conclusion, this study highlights the intricate relationships between social factors, loneliness, RNT, and
cardiac distress in heart disease patients. The findings underscore the critical role of social support and
isolation in shaping psychological processes that impact cardiac health. Interventions targeting both social and
psychological domains hold promise for improving outcomes in this vulnerable population.

Data availability
The data supporting the findings of this study can be obtained from the corresponding author upon request.
Please feel free to reach out for access to the data.
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