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ABSTRACT 

Objectives: Chronic venous disease is a common and progressive condition that affects the veins of the lower limbs and 
significantly reduces quality of life. It often leads to symptoms such as leg pain, edema, fatigue, and in advanced stages, skin 
changes and venous ulcers. This narrative review explores current research on the impact of physical activity on symptom 
severity and quality of life in patients with chronic venous disease.  
Methods: A literature search was conducted using PubMed and Google Scholar, focusing on studies published up to the 
year 2025, with particular emphasis on studies from 2015 to 2025. The following keywords were used: Chronic venous 
disease, chronic venous insufficiency, physical activity, symptom severity, quality of life. 
Conclusions: Results consistently show that physical activity is associated with reduced pain, edema, and fatigue, as well 
as improved physical functionality. Furthermore, physical activity was also shown to improve quality of life. Despite the 
positive impact of physical activity, many patients do not meet physical activity guidelines. Physical activity is an effective 
and low-cost approach to improving both symptom severity and quality of life in patients with chronic venous disease; 
however, clinical guidelines should aim to improve long-term adherence. 
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Introduction: 
Chronic venous disease (CVD) is a common and progressive condition of the circulatory system, which 

is often left undiagnosed in the early stages. If left neglected and untreated, it can lead to the development of 
chronic venous insufficiency (CVI) and venous ulcers. This disease significantly reduces the quality of life 
(QoL) of patients and is a serious therapeutic, aesthetic, and socio-economic problem. The initial symptoms 
of CVD are pain, edema, and fatigue in the lower extremities, which usually worsen at the end of the day. As 
the disease progresses, chronic edema and tropic skin changes develop, resulting in skin stiffening, 
hyperpigmentation, and atrophy (Nicolaides & Labropoulos, 2019). 

It is worth distinguishing two basic terms: CVD is a general term that includes various morphological 
and functional abnormalities of the venous system, while CVI refers to more advanced stages of CVD and is 
associated with symptoms such as chronic edema, skin changes, and venous ulcers. According to the Clinical, 
Etiological, Anatomical, and Pathophysiological (CEAP) classification, CVI corresponds to categories C3-C6 
(Eklof et al., 2009). The CEAP classification is an international standard for clinical assessment of CVD, based 
on symptoms, etiology, anatomy, and pathophysiology (Lurie et al., 2020). 

A German observational study conducted by Kirsten et al. (2021) on a cohort of 19,104 employees 
estimated the prevalence of CVD at 21.1% and CVI at 4.3%. Nevertheless, prevalence data could have been 
underestimated due to the exclusion of individuals above the age of 70. Additionally, this study confirmed that 
the prevalence of CVD and CVI is higher in women than in men (Kirsten et al., 2021). Estimated data on the 
prevalence of CVI in the general population is difficult to specify. Discrepancies often arise from study 
methodology and/or population composition. Current data suggests that CVI prevalence ranges from 1% to 
17% in men and 1% to 40% in women and is higher in more developed and highly industrialized countries 
(Beebe-Dimmer et al., 2005). 

CVD is one of the most common diseases of the circulatory system and represents a significant problem 
in the daily life of patients. Considering the risk factors of CVD, such as excessive body mass, low physical 
activity (PA), and a sedentary lifestyle, it can be assumed that introducing PA regimens may improve 
therapeutic outcomes. This review aims to analyze current literature on the influence of PA on symptom 
severity and QoL in patients with CVD. 

 
Methodology: 
Study Design: 
This narrative review focuses on providing an overview of the current knowledge on the effects of PA 

on symptom severity and QoL in CVD. A comprehensive literature search was conducted using PubMed and 
Google Scholar, considering publications up to 2025, with particular focus on studies published between 2015 
and 2025. Earlier studies were included when recent data were limited or unavailable. The search strategy 
utilized Boolean combinations of the following terms: (‘chronic venous disease’ OR ‘CVD’ OR “chronic 
venous insufficiency’ OR ‘CVI’) AND/OR (‘physical activity’ OR ‘physical exercise’) AND/OR (‘symptom 
severity’ OR ‘diseases activity’) AND/OR (‘quality of life’ OR ‘QoL). The inclusion criteria included peer-
reviewed original research articles, narrative reviews, systematic reviews, and meta-analyses that investigated 
the impact of PA on symptom severity and QoL in CVD. Exclusion criteria included studies focusing solely 
on surgical, pharmacological, or compression therapies without assessing PA, as well as case reports, 
conference abstracts, and non-peer reviewed material. Furthermore, the reference lists of eligible studies were 
manually reviewed to identify other relevant studies 

Risk of bias: 
This narrative review lacks formal standardized review protocols and quality assessment frameworks 

present in systematic reviews. Inclusion criteria were based on the judgment of the authors, rather than 
standardized methodological criteria, introducing a potential risk of selection bias. Efforts were made to 
achieve comprehensive literature coverage through Boolean search strategies in PubMed and Google Scholar; 
however, a lack of diversity among databases could have resulted in the omission of other relevant studies. 
Furthermore, studies showing a positive impact of PA on symptom severity and QoL in CVD may have a 
higher likelihood of publication, introducing a risk of publication bias. Many of the included studies relied on 
self-reported data of PA levels and associated health outcomes, which may be subject to recall and social 
desirability bias. Additionally, although this review prioritized literature published between 2015 and 2025 to 
reflect the current state of knowledge, this could have resulted in relevant older studies being underrepresented. 
Lastly, interpretive bias may have been introduced by subjective data analysis and a focus on certain findings. 
The authors strived to present a balanced and comprehensive overview of the current state of knowledge; 
however, the conclusion should be interpreted with caution and viewed primarily as a foundation for further 
investigation, rather than conclusive clinical guidance. 
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Anatomy of the lower limb venous system: 

Anatomically, the venous system of the lower limbs is divided into deep and superficial veins, which 

are interconnected by perforators. The superficial veins drain approximately 10% of the venous blood from 

the lower limbs. Their primary components are the great saphenous vein and the small saphenous vein. In 

contrast, the deep veins account for approximately 90% of the venous return from the lower limbs and are 

characterized by high capacity and low pressure. They include the anterior and posterior tibial veins, the 

peroneal vein, the soleal vein, and the gastrocnemius vein (Youn & Lee, 2019). Histologically, the vein wall 

is composed of three layers: he tunica intima, tunica media, and tunica adventitia. A distinguishing feature of 

veins is the presence of valves, which ensure unidirectional blood flow (Kienzl et al., 2024). 

Risk factors and pathophysiology: 

Many risk factors contribute to the development and progression of CVD. Modifiable risk factors 

include obesity, smoking, physical inactivity, and occupations involving prolonged standing or sitting. These 

can be addressed through lifestyle changes and modifications to the external environment. In contrast, non-

modifiable risk factors include a family history of CVD or varicose veins (VV), genetic predisposition, older 

age, and female sex (Labropoulos, 2019; Krizanova et al., 2023). 

Circulation in the venous system of the lower limbs presents unique challenges because, unlike arterial 

circulation, it must overcome the force of gravity. Unidirectional blood flow is maintained by the calf muscle 
pump in conjunction with competent venous valves. The pathophysiology of CVD involves complex 

mechanisms, with venous obstruction and reflux being two primary contributors (Ortega et al., 2021). Elevated 

venous pressure and vein dilation lead to a reduction in fluid shear stress (FSS) on endothelial cells (EC). 

These cells sense changes in FSS and respond by regulating venous tone (Baeyens et al., 2016). 

The endothelial glycocalyx also plays a critical role in regulating vascular tone. It is a protective layer 

covering the luminal surface of ECs and is composed of glycoproteins, proteoglycans (PG), and 

glycosaminoglycans (GAG). The glycocalyx functions as a mechanotransducer, converting mechanical signals 

from turbulent blood flow into intracellular biochemical signals. In addition, it plays a key role in 

anticoagulation and anti-inflammatory processes. It serves as a selective permeability barrier for 

macromolecules and prevents the adhesion of platelets and leukocytes. In the context of CVD, damage to the 

glycocalyx disrupts vascular tone regulation and facilitates the adhesion and transmigration of leukocytes, 

thereby promoting inflammation (Kienzl et al., 2024; Tarbell & Pahakis, 2006; Tarbell & Cancel, 2016). 

During the early phases, the inflammatory activation of ECs increases vascular permeability. This 

increased permeability, combined with venous stasis, promotes the extravasation of red blood cells, which are 

subsequently degraded by interstitial macrophages. The excess iron released is stored as hemosiderin, a 

pigment responsible for the characteristic hyperpigmentation of the lower limbs in patients with CVD. 

Furthermore, elevated levels of fibrin and hemosiderin further activate macrophages and mast cells, which 

amplify the inflammatory response and stimulate EC activation (Labropoulos, 2019; Ferris & Harding, 2019). 

Once activated, ECs exhibit increased expression of adhesion molecules such as selectins, intercellular 

adhesion molecule 1 (ICAM-1), and vascular cell adhesion molecule 1 (VCAM-1). These molecules facilitate 

the adhesion of inflammatory cells, including neutrophils, lymphocytes, macrophages, and monocytes, and 

promote the recruitment of cytokines and matrix metalloproteinases (MMPs). Adhesion molecules and 

inflammatory cytokines, particularly Transforming Growth Factor Beta (TGF-ꞵ), Interleukin 6 (IL-6), 

Interleukin 8 (IL-8), and VCAM-1 are thought to contribute to the development of venous valve insufficiency 

(Sprague & Khalil, 2009). 

MMPs also play a key role in venous wall remodelling. They are proteolytic enzymes that are involved 

in the continuous turnover of collagen and elastin in the extracellular matrix (ECM) (Kucukguven & Khalil, 

2013). In the early stages of CVD, increased activity and variable expression of several MMP subtypes have 

been observed (Serralheiro et al., 2017). The consequence of this is the accumulation of collagen fibers and 

the degradation of elastin in the ECM, leading to increased thickness and stiffness of the venous walls (Dorland 

& Huveneers, 2017). 

A self-sustaining cycle appears to develop, characterized by venous hypertension, vein wall dilation, 

valve insufficiency, and the subsequent onset of venous stasis. This promotes inflammation, venous wall 

remodeling, and increased vascular permeability, which leads to further morphological changes. If left 

untreated, CVD may progress to CVI, leading to chronic pain, edema, and trophic skin changes, and in severe 

cases, the formation of venous ulcers, which can serve as entry points for infection. 
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Impact of physical activity on symptom severity in chronic venous disease: 

CVD is characterized by venous reflux, increased pressure, and impaired venous return, which manifests 

in pain, fatigue, leg heaviness, reduced mobility, skin changes, and venous ulcers. PA has been shown to 

improve venous return, calf muscle pump function, endurance, functional sympatholysis, and microvascular 

endothelial function, thereby reducing CVD-associated symptoms (Labropoulos et al., 1996; van Uden et al., 

2005; Mortensen et al., 2012; Klonizakis et al., 2009). 

The results of a study by Keser et al. (2020) suggest that moderate-intensity PA can help to reduce the 

severity of CVD-associated symptoms, such as pain and fatigue. Furthermore, they highlighted that moderate-

intensity PA should be considered optimal. Low-intensity PA showed smaller improvements in symptom 

severity, while vigorous-intensity PA did not show significantly better improvements compared to moderate-

intensity PA, proving it an unnecessary strain on the musculoskeletal system (Keser et al., 2020). Similarly, 

Aydin et al. (2024) conducted a study involving 105 patients diagnosed with CVI and reported that patients 

with higher self-reported PA levels reported lower disease severity and pain intensity (Aydın et al., 2024). 

Espeit et al. (2022) also reported an inverse relationship between PA and fatigue in self-reported CVD 

symptoms (Espeit et al., 2022). These studies collectively highlight a consistent trend in which patients with 

greater PA involvement tend to report lower levels of pain and fatigue, indicating a positive effect of PA on 

symptom severity in CVD patients. 
Complementing these findings is a 24-month-long randomized controlled study by Sharifi et al. (2021), 

which analyzed the impact of aquatic PA on CVI clinical status. Out of 91 patients in the aquatic PA group 

and 90 patients in the control group, 28% and 3% reached the primary endpoint of a 4-point reduction in the 

modified Venous Clinical Severity Score (VCSS) after 3 months, respectively. This study shows that 

supervised aquatic PA led to a notable decrease in CVI symptom severity. Furthermore, patients reported better 

limb functionality and emotional well-being (Sharifi et al., 2021). A different study by Aydin et al. (2024) 

supports the findings of higher PA levels leading to increased physical functionality, suggesting that the 

benefits of PA extend beyond symptom control and include broader improvements in physical performance 

(Aydın et al., 2024). This relationship may be bilateral, in which higher PA levels lead to symptom reduction, 

which in turn facilitates the ability to sustain higher loads of PA. 

Despite these positive associations, a study by Domingues et al. (2025) points to challenges in the 

adherence of specific patient groups to PA requirements. They showed that only 36.2% of patients with CVI 

achieved recommended PA levels, with older age being a significant barrier to achieving PA recommendations. 

The low adherence rates highlight a practical limitation in leveraging PA as a consistent symptom management 

tool in clinical practice (Domingues et al., 2025). 

In conclusion, current evidence indicates that higher levels of PA are consistently associated with lower 

pain and fatigue levels, as well as improved functional capacity. This data underscores the crucial role of PA 

in reducing symptom severity in CVD patients. 

Impact of physical activity on quality of life in chronic venous disease: 

CVD negatively impacts QoL across multiple dimensions, even in the early stages. A study by 

Branisteanu et al. (2019) showed that symptoms associated with CVD have a “mild” or “moderate” impact on 

QoL, and were shown to negatively impact physical, psychological, and social functioning, as well as pain 

components of the Chronic Venous Disease Quality of Life Questionnaire (CIVIQ-20). The degree to which 

patients were affected was positively correlated with CVD CEAP severity classification. Physical symptoms 

such as leg pain, edema, fatigue, skin changes, and occasional bleeding impair mobility and limit daily activity 

(Branisteanu et al., 2019). These restrictions contribute to an elevated emotional burden and social withdrawal. 

Additionally, anxiety and depressive symptoms may develop in response to aesthetic and functional decline. 

A different study by Santiago et al. (2022) compared patient and physician perceptions about the impact of 

CVD on QoL. This multi-country qualitative study involving 100 patients and 60 physicians revealed a 

disparity of perceptions. Physicians acknowledged the physical impact of CVD but frequently underestimated 

the psychosocial and aesthetic toll on patients. Patients reported that CVD disrupted relationships, social 

interactions, and self-esteem. The study emphasized that comprehensive care must extend beyond symptom 

control and should incorporate emotional, social, and aesthetic concerns (Santiago et al., 2022). 

PA encompassing interventions such as structured exercise, muscle training, and daily functional 

movement play a vital role in improving QoL in patients suffering from CVD. Evidence from a randomized 

controlled trial by Karakelle et al. (2021) demonstrated that a structured exercise program, alongside 

compression therapy, significantly improved key clinical outcomes in CVI patients, compared to the control 

group. Out of all clinical aspects, including CIVID-20, duplex Doppler ultrasonography, VCSS, visual analog 
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scale (VAS), circumference measurements, 6-minute walking test, and 10-meter walking test, only 

hemodynamic status and edema did not show significant improvements compared to the control group. 

Participants showed meaningful improvements in calf muscle pump function, venous refill times, and clinical 

severity scores. More importantly, these objective gains translated into enhanced physical functioning and 

improved reported QoL, underscoring PA benefits in CVD management (Gürdal Karakelle et al., 2021). 

Calf muscle and inspiratory muscle training have also been independently tested. A randomized trial 

conducted by Aydin et al. (2022) compared inspiratory versus calf muscle training and found that both training 

programs, when paired with compression therapy, improved QoL in all CIVIQ-20 parameters. Calf muscle 

training paired with compression therapy demonstrated greater improvements in QoL, venous refill times, pain, 

edema, range of motion, muscle strength, and functionality. On the other hand, inspiratory muscle training 

paired with compression therapy demonstrated greater improvements in disease severity, as well as inspiratory 

and expiratory muscle strength. This shows that both calf muscle and inspiratory muscle training can positively 

impact QoL in CVD patients (Aydin et al., 2022). 

The relationship between habitual PA and QoL in people self-reporting CVD symptoms was explored 

in an observational study by Espeit et al. (2022). Participants who have self-reported CVD symptoms had 

impaired QoL; however, in this population, higher levels of self-reported PA were associated with a tendency 

towards improved QoL. This suggests that regular daily movement, even at non-structured levels, can improve 
QoL in CVD patients (Espeit et al., 2022). These findings align with an earlier study by Keser et al. (2020), 

which reported that patients who engaged in PA experienced improved QoL. Notably, the study found no 

significant difference in QoL outcomes between patients reporting moderate-intensity and vigorous-intensity 

PA. This suggests that moderate-intensity PA may be optimal for improving QoL in individuals with CVD, as 

vigorous exercise could pose an unnecessary strain on the skeletomuscular system (Keser et al. 2020). 

A cross-sectional study by Kiloatar et al. (2021) confirms that even in the early stages of CVD, patients 

typically maintain low levels of PA, regardless of symptom severity (Kiloatar et al., 2021). Similarly, a study 

conducted by Erdal et al. (2021) also stated that patients with CVI presented with lower exercise capacity and 

PA levels. This suggests that early encouragement of PA may be crucial to maintaining physical function and 

preventing QoL decline (Erdal et al., 2021). This need for early encouragement is confirmed by a study 

conducted by Özberk et al (2018), in which the QoL of patients suffering from CVD decreased when PA and 

functional capacity were low (Ozberk et al., 2018). These findings support interventions that target increased 

PA in patients with CVD. 

This data underpins the importance of structured or unstructured PA on the improvement of QoL in 

CVD. Moderate levels of daily PA, especially in the early stages of the disease, may be particularly impactful. 

The benefits are multifaceted, including better physical functioning, psychological well-being, and social 

participation, which contribute to an increased QoL. 

 

Conclusion: 

Current evidence consistently suggests that PA can reduce symptom severity and improve QoL in 

patients with CVD. Notably, non-structured habitual PA also appears to be beneficial. Despite these findings, 

many patients do not meet PA recommendations, with barriers such as age, reduced mobility, and a lack of 

awareness contributing to low adherence rates. Clinical guidelines should consider early and sustainable PA 

interventions. Currently, there is a lack of studies that do not rely on self-reported PA levels and that are not 

cross-sectional in nature. Future research should prioritize long-term intervention studies and strategies aimed 

at improving PA adherence, especially in older patients. 
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