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Abstract
Background. Loneliness and depression are increasingly recognized as key determinants of cardiovascular health in older adults, affecting biological stress systems, inflammation, behaviors, and adherence.
[bookmark: _Hlk223366465]Aim. The review summarizes studies from 2018-2025 on the association between loneliness, depression, and cardiovascular diseases in older adults, focusing on hypertension, behavioural factors, and the role of primary care in integrated psychosocial and cardiovascular management.
Materials and Methods. A literature search was conducted using PubMed, Springer Nature Link, Via Medica, ScienceDirect and MDPI. Cohort studies, meta-analyses, and interventional trials on psychosocial determinants of cardiovascular disease in older adults.
Results. Loneliness and depression activate biological stress systems (HPA axis dysregulation, sympathetic overactivity, elevated IL-6/CRP), leading to endothelial dysfunction and accelerated atherosclerosis. Behavioral factors such as physical inactivity, poor diet, smoking, and reduced adherence further increase cardiovascular risk. Social isolation and low family support worsen disease control. Depression reduces medication adherence by 40–45% and is associated with poorer blood pressure control, higher cardiac events and mortality. Primary care is crucial for early detection, yet depression remains underdiagnosed in older adults.
Conclusion. Loneliness and depression substantially impair cardiovascular outcomes in older adults via biological, behavioral, and psychosocial pathways. Integrating psychosocial assessment, depression screening, and supportive interventions into routine cardiovascular care can improve adherence, strengthen social support, and enhance long-term prognosis.
Keywords: loneliness; depression; cardiovascular disease; older adults; primary care




[bookmark: _GoBack]Introduction
Cardiovascular diseases remain one of the most common causes of mortality and morbidity in the elderly population, and their prevalence increases with age [1]. This group of patients is characterized by the presence of significant cardiovascular risk factors, such as arterial hypertension, coronary artery disease, diabetes, smoking, dyslipidemia, obesity, as well as depression [2]. Despite substantial therapeutic advances and the availability of effective treatment methods, in practice the control of cardiovascular conditions in older patients can be difficult and is not always successful [3]. This represents one of the key clinical challenges in family medicine.
In recent years, increasing attention has been paid to the fact that many factors influence a patient’s health status [2]. Social and psychological aspects play an enormous role. One of these key elements is the sense of loneliness and rejection, which affects many older individuals [4]. Social isolation usually occurs after the loss of a loved one, retirement from professional work, and consequently reduced integration with others. Loneliness often coexists with depression, which significantly affects the patient’s daily functioning [5].
Patients often struggle to follow medical recommendations, making it difficult to maintain a proper diet, engage in regular physical activity, take medications consistently, and attend follow up visits. These challenges can significantly impact the outcomes of cardiovascular disease treatment [6]. This is particularly important in family practice, highlighting the need for a comprehensive approach to treating older adults [5]. It is essential to view the patient holistically, rather than solely through the lens of test results and health parameters [7]. A doctor – patient relationship based on trust and collaboration can help identify problems such as social isolation or low mood. This paper aims to examine the impact of loneliness and depression on cardiovascular disease development in older adults.
Cardiovascular Diseases in Older Age
Advanced age is associated with numerous structural changes in the heart, such as thickening of the left ventricular wall, valvular fibrosis, and calcification [8]. Functional changes also occur, including impaired contraction and relaxation, as well as disturbances in the heart’s electrical activity, which may manifest as arrhythmias [9]. These changes contribute to the increased incidence of cardiovascular diseases in older adults [10]. 
Cardiovascular diseases are among the most common conditions in older adults and are a leading cause of morbidity and mortality in this population. The prevalence of conditions such as hypertension, congestive heart failure, coronary artery disease, heart rhythm disorders, and particularly atrial fibrillation increases with age [11]. The incidence of cardiovascular diseases among patients aged 40-60 averages 35-40%, while in the 60-80 age group it reaches 75-78%, and in patients over 80 it exceeds 85% [12]. In Poland, cardiovascular diseases have long been the leading cause of death, accounting for 43% of all deaths [13].
Hypertension as a Significant Issue in Older Adults
Hypertension is the most common cardiovascular condition among older adults. Currently, approximately 65% of adults ages 60-79 and as many as 80% of those over 80 have hypertension requiring treatment. It is estimated that by 2050, the number of patients aged 60-79 with hypertension worldwide will increase from 494 million to over one billion, while in those over 80, it will rise from 101 million to 344 million [14]. In many patients, the disease develops gradually and remains asymptomatic for a long period, leading to delayed diagnosis. It often progresses insidiously, with serious complications occasionally presenting as the first symptoms. The characteristics of hypertension in older adults are complex.
With progressive vascular changes and arterial stiffness, isolated systolic hypertension occurs more frequently, significantly increasing the risk of complications affecting the brain and heart [15]. Due to hemodynamic changes and diminished baroreceptor response, orthostatic hypotension is another problem that arises with age. This is defined as a drop in blood pressure of at least 20 mmHg when changing from a lying to a standing position. Hypotension may occur in such patients, making blood pressure management more challenging [16].
A very important issue in the treatment of hypertension, as well as other cardiovascular diseases, is frailty syndrome. It is a complex geriatric condition characterized by increased vulnerability to adverse factors and limited adaptive capacity to stress [17]. On the one hand, uncontrolled hypertension increases the risk of cardiovascular events [18]. On the other hand, excessively intensive antihypertensive therapy may lead to hypotension, resulting in hypoperfusion of vital organs and accelerated deterioration of physical and cognitive function [16]. This condition is further exacerbated by comorbidities and polypharmacy.
In everyday practice, ensuring adequate treatment control and adherence remains a major challenge. Many individuals take multiple medications, sometimes more than a dozen [19]. Additionally, physical limitations and cognitive decline reduce treatment effectiveness [20]. The goal of managing older adults is not to achieve target values at all costs, but rather to carefully balance benefits and risks. The primary objective is to determine the optimal blood pressure for an individual patient by tailoring therapy to their clinical and psychosocial context.
Social factors and cognitive impairment further complicate blood pressure control in older adults. Memory problems may lead to missed doses, while visual and hearing impairments hinder proper adherence to medical recommendations. Moreover, older individuals frequently experience chronic anxiety, fear, and a sense of burden associated with long-term illness [21]. Loneliness and depression are particularly prevalent in this population and significantly reduce engagement in treatment, monitoring, and preventive measures. Collectively, these factors substantially impair cardiovascular disease control in older adults.
Loneliness and depression in the Older Population
Health, well-being, acceptance, and prosperity are key elements of successful aging. Both physical and mental health play a crucial role in how older adults perceive aging and in their level of independence [22]. Nevertheless, not every older person lives in favourable material and emotional conditions. Psychosocial factors such as loneliness, loss of a partner, poverty, and reduced social contact must be taken into account, as they often lead to neglect of one’s physical and mental health. 
Loneliness is perceived as a state of isolation and a lack of emotional bonds and social relationships. Psychology studies the emotions and thoughts associated with loneliness, while psychiatry examines its underlying causes [23]. Loneliness varies in duration, frequency, and intensity for each individual [24]. It is not limited to a specific environment or age group but constitutes a significant global issue [25]. Loneliness varies across the life span and is influenced by social values and living conditions [26]. Key factors include the loss of a partner, social isolation, and reduced physical capacity. Isolation affects daily life, as lonely individuals neglect their health, are less motivated to care for themselves, maintain lower levels of physical activity, and attend medical appointments less frequently. Patients with lower physical fitness more often experience feelings of isolation due to limitations in social engagement [27]. Chronic loneliness and prolonged social isolation have profound negative effects on mental health.
Depression is a mental disorder characterized by anhedonia, low mood, and decreased energy and motivation [28]. It is a common mental health issue among older adults. In this population, symptoms often present as somatic complaints, such as chronic fatigue, loss of appetite, and sleep disturbances. Consequently, these symptoms may be misattributed to normal aging by patients and their families. Untreated depression leads to impaired daily functioning and neglect of personal health [29], and it increases not only the risk of suicide but also cardiovascular related mortality.
Older adults with cardiovascular disease who experience low mood, loneliness, anxiety, or depression have a poorer prognosis. Both loneliness and depression represent significant social problems, particularly in this age group [30]. Depression increases the risk of recurrent cardiac events and, consequently, mortality. In individuals with heart failure, severe depression doubles the risk of death due to delayed hospital admission [31]. Early recognition of depressive symptoms and intervention to reduce social isolation can improve cardiovascular disease management [32].
Mechanisms Linking Loneliness and Depression with Cardiovascular Diseases
The relationship between loneliness, depression, and cardiovascular diseases is multifactorial and involves biological, behavioural, and psychosocial mechanisms [33]. Loneliness and social isolation contribute to chronic stress in older individuals, which negatively affects daily health behaviours and adherence to medical recommendations [34].
Biological Mechanisms
The body’s response to stress is regulated by the nervous and hormonal systems, which activate multiple pathophysiological processes [35]. Persistent activation of these systems contributes to the progression of cardiovascular diseases. The nervous system triggers a rapid response through activation of the sympathetic nervous system, initiating a short-term fight to fight reaction mediated by adrenaline and noradrenaline [36].
In contrast, the hormonal response develops more slowly but has long-lasting effects and depends on activation of the hypothalamic-pituitary-adrenal (HPA) axis [37]. Stimulation of the HPA axis leads to increased production and release of glucocorticoids, particularly cortisol, from the adrenal cortex. The COVID-19 pandemic demonstrated how sudden social isolation can intensify these mechanisms. Studies have shown that individuals experiencing loneliness exhibited higher salivary cortisol levels compared with periods without isolation [38]. Excessive cortisol levels contribute to elevated blood pressure and endothelial dysfunction, thereby increasing the risk of cardiovascular diseases [39].
The endothelium has the ability to produce various molecules with opposing mechanisms of action. These molecules dilate or constrict blood vessels, exert prothrombotic or antithrombotic effects, and demonstrate both proinflammatory and antinflammatory properties. Their proper function ensures the maintenance of homeostasis [40]. Chronic stress induced by loneliness and depression leads to activation of the HPA axis, resulting in increased levels of inflammatory markers such as interleukin 6 and TNF-α [41]. This imbalance leads to oxidative stress and endothelial damage. Endothelial dysfunction is a condition characterized by a decrease in vasodilatory substances, particularly nitric oxide, and an increase in vasoconstrictive substances [42]. In this way, long-term loneliness and depression influence cardiovascular health through disturbances in autonomic balance, HPA axis activation, elevated cortisol levels, and oxidative stress.
Behavioral Mechanisms 
Loneliness and depression influence the development and regulation of cardiovascular diseases not only through biological mechanisms but also by influencing patients’ health behaviors. These behaviors include smoking and physical inactivity, as well as adherence to medication, blood pressure monitoring, and attending medical appointments. In older adults, feelings of isolation and low mood reduce motivation to care for their health, leading to poorer adherence to medical recommendations [43].
In this context, the American Heart Association has issued a scientific statement highlighting the importance of understanding the effects of isolation and loneliness on cardiovascular health [44]. Studies show that loneliness and social isolation are associated with difficulties in understanding health information and challenges in interactions with healthcare personnel [45]. Patients often struggle to comprehend medical advice and respond to deteriorating health, as they may have difficulty interpreting symptoms. This phenomenon has been confirmed in studies showing that insufficient knowledge about one’s health status leads to an increased risk of hospitalization and mortality [46]. Thus, behavioural factors play a key role in linking mental health with cardiovascular disease risk.
Psychosocial Mechanisms 
Psychosocial processes involve a combination of psychological experiences and social interactions that influence an individual’s ability to actively engage in the management of cardiovascular diseases. Population studies have shown that individuals with insufficient social support are 42% more likely to develop cardiovascular disease and have twice the risk of death from these conditions [47].
Although chronological age is not itself a risk factor, circumstances that promote social isolation make loneliness particularly impactful. For example, retirement is a period in life that can negatively affect the health and well-being of older adults, as it involves withdrawal from professional life [48]. Family is considered the most important social group influencing well-being. A sense of belonging to a family is associated with fewer depressive symptoms, lower perceived stress, and greater life satisfaction [49]. A particularly significant psychosocial factor is the loss of a close person, especially a spouse. Such a loss not only causes sadness and grief but can also lead to depression [50]. Individuals who have lost a partner experience a sudden decline in social support in daily life, leading them to forgo activities such as blood pressure monitoring, meal preparation, and physical activity, which directly increases the risk of cardiovascular events [51].
Moreover, in many situations, family members or close individuals may not pay attention to the health of an older adult or show interest in their well-being. Due to the lack of emotional and physical support, seniors have less motivation to adhere to therapeutic recommendations. Cognitive impairments, hearing difficulties, and psychomotor delays common in older age can also unintentionally hinder adherence to treatment [52]. The presence of a close person during medical appointments is extremely important, as a family member can not only better understand medical information but also provide emotional support.
The advancement of digital technology, both in medicine and in social life, is another challenge in the daily lives of older adults. In healthcare, these developments create new challenges in disease management, such as telemedicine, e-prescriptions, and apps for monitoring blood pressure. However, individuals who cannot keep up with technology may experience barriers to accessing medical care, leading to increased stress and feelings of isolation, which, when combined with depression or loneliness, can worsen disease management [53]. Studies show that seniors who are digitally excluded are at higher risk of deteriorating well-being, neglecting treatment, and hospitalization [54].
Psychosocial mechanisms also indirectly affect behavioural and biological mechanisms. Social and digital isolation reduce proper monitoring and treatment of cardiovascular diseases [55]. Additionally, chronic stress can lead to inflammatory states. As a result, older adults who suffer from depression, have limited social support, or experience digital exclusion are significantly more vulnerable to hospitalization and worsening of cardiovascular conditions [56].
Loneliness and Social Isolation as Risk Factors for Cardiovascular Diseases – A Review of Studies
Recent scientific studies confirm that loneliness and lack of social contact are significant risk factors for cardiovascular disease in older adults. A 2025 meta-analysis involving more than 5 million individuals found that those experiencing social isolation or loneliness have a higher risk of cardiovascular disease [57]. Additionally, the absence of stable social relationships and feelings of loneliness are associated with reduced cardiac function, thereby increasing the risk of cardiovascular events and mortality [58].
A large scale study of older Australians showed that individuals experiencing lower levels of loneliness and isolation are more likely to care for their health, maintain appropriate body weight and diet, and engage in higher levels of physical activity, which is associated with a lower risk of chronic diseases and dementia. Those living in isolation exhibit poorer health behaviours, such as smoking, low physical activity, and unhealthy diet, leading to weight gain and an increased risk of cardiovascular disease [59].
A study conducted among older adults without pre-existing heart disease but experiencing low social support and isolation demonstrated that they were 42% more likely to develop cardiovascular disease and twice as likely to die from it during mean follow up period of 4,5 years [60]. Moreover, a 2024 study indicates that feelings of loneliness and social isolation are associated with lower health literacy and, consequently, difficulties in understanding medical recommendations. This may lead to poorer disease control and a greater treatment burden, negatively affecting cardiovascular outcomes [61].
Depression and Adherence to Therapeutic Recommendations and Control of Cardiovascular Diseases in Older Adults – A Review of Studies
Depression is a common disorder among older adults, significantly affecting the management of other conditions, including cardiovascular disease [62]. Studies show that older individuals suffering from depression are less likely to adhere to medical recommendations, often miss medication doses, and less frequently monitor blood pressure and other health parameters [63]. A 2025 meta-analysis examining patients over the age of 65 demonstrated that depression may increase the risk of non-adherence by up to 40% [62].
The mechanisms underlying depression are complex, as they lead to fatigue, attention deficits, and memory problems, making regular medication intake and self-monitoring more difficult. Epidemiological data suggest that untreated depression is associated with poorer hypertension control, increased progression of coronary artery disease, and higher mortality [63]. Research indicates that the relationship between depressive symptoms and non-adherence to medical recommendations is not solely due to a lack of belief in treatment effectiveness, but primarily results from a general decrease in engagement in self-care. Feelings of worthlessness, reduced motivation, and suicidal tendencies may lead to neglect of disease monitoring and abandonment of health promoting behaviours [64]. 
In primary care practice, this underscores the need for regular screening for depression in older patients with cardiovascular disease and the inclusion of psychological support. Such support, including patient and family education as well as psychotherapy, can improve adherence to medical recommendations and ultimately lead to better clinical outcomes [65].
The Role of Primary Care Physicians in Identifying and Treating Depression in Older Adults with Cardiovascular Diseases
The high prevalence of mental disorders among older adults has increased the role of primary care physicians in diagnosing and managing mental health issues [66]. In everyday primary care practice, depression is one of the most common mental disorders, yet it often remains undiagnosed. Underdiagnosis of depression is common, affecting up to 2 out of 3 individuals with the condition [67].
A 2022 systematic review showed that the detection rate of depression in primary care was below 10%, resulting in poorer management of chronic diseases and a higher risk of cardiovascular complications [68]. An analysis conducted by family medicine specialists in 2024 revealed that the main obstacles to recognizing depression are somatic symptoms that can mask depression or other mental disorders. Additional challenges include limited consultation time and ambiguous symptoms in older adults [69].
Insufficient diagnosis has significant clinical consequences: individuals with depression are more likely to discontinue their medications and less likely to monitor their blood pressure and overall health, leading to a higher risk of cardiovascular-related mortality. Therefore, routine screening for depression in older adults and the inclusion of psychological support are essential [70].
In primary care settings, simple and accessible screening tools that allow for rapid assessment of depressive symptoms are of particular importance. One of the most well documented instruments used in older adults is the Geriatric Depression Scale (GDS), available in 15 and 30 item versions [71]. This scale was specifically developed for older patients and relies less on somatic symptoms, which is particularly important in individuals with chronic conditions, including cardiovascular diseases [72]. Studies confirm its high sensitivity and specificity in detecting depressive symptoms, as well as its usefulness in outpatient settings. It is worth noting that the GDS serves as a screening tool, and a positive result indicates the need for further clinical evaluation [73].
Early identification of depression in primary care allows for the implementation of therapeutic interventions that are crucial not only for mental health but also for the control of cardiovascular diseases. Primary care physicians are able to initiate education for both patients and their relatives, monitor adherence to therapeutic recommendations, and support patients in maintaining regular pharmacological treatment and self-monitoring of health parameters. Regular follow up visits for monitoring cardiovascular conditions provide an excellent opportunity to assess the patient’s mental health [74]. Increasing evidence indicates that psychosocial interventions improve adherence to recommendations, reduce the risk of cardiovascular exacerbations, and thereby enhance the quality of life of older adults. Effective care requires a holistic, interdisciplinary approach that integrates somatic treatment with psychological support [75].


Discussion
Cardiovascular diseases are among the most common health problems in older adults, and their course and effective treatment largely depend on psychosocial factors. Even the best designed treatment plan will not be effective if the patient does not adhere to medical recommendations. Various factors that influence the effectiveness of therapy should be considered, identified, and, if possible, addressed. Studies have shown that both loneliness and depression are common problems in the older population and significantly reduce quality of life. Despite the growing number of affected individuals, these conditions frequently remain undiagnosed. 
Accumulated scientific evidence demonstrates that loneliness and depression constitute risk factors for cardiovascular diseases through multifactorial pathways. They influence biological mechanisms such as activation of the HPA axis, chronic inflammation, endothelial dysfunction, and increased blood pressure. In addition, they affect behavioural and psychosocial domains, contributing to reduced physical activity, unhealthy diet, smoking, and non-adherence to medical recommendations.
Available studies confirm that older adults experiencing loneliness and depression are at increased risk of developing hypertension, atherosclerosis, coronary artery disease, and heart failure, and consequently experience higher cardiovascular mortality. Furthermore, these psychosocial factors negatively affect the management of existing cardiovascular disorders, primarily due to decreased motivation for self-care and health maintenance. Depression has been shown to reduce adherence to medical recommendations by up to 40%, significantly compromising treatment effectiveness.
Given the scale of this population level problem, the fundamental role of primary care in managing older adults with cardiovascular diseases must be emphasized. Comprehensive strategies are needed, including improved screening processes, timely referral to psychotherapy and education of patients and their families. Open communication with the patient, simplified treatment plans, and prompt responses to adverse effects are crucial for improving treatment outcomes. Population studies highlight the importance of healthy lifestyle habits and emphasize the critical role of psychosocial support in the management of older adults.
Conclusions
The prevention and treatment of cardiovascular diseases in older adults require a comprehensive and integrated approach. This includes not only monitoring clinical parameters but also assessing the patient’s mental health, social situation, and lifestyle. 
Addressing loneliness and depression in daily clinical practice should become standard practice, as reducing these factors may significantly improve adherence to medical recommendations and enhance patient outcomes. Therefore, the findings of this review emphasize that effective care for older adults with cardiovascular diseases requires careful consideration of psychosocial factors. At the same time, further research is needed to identify effective interventions aimed at reducing the impact of loneliness and depression on cardiovascular health in older adults.
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