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ABSTRACT 

Background and Objective: Physical activity is an important determinant of health and functional capacity, yet patients 

with end-stage kidney disease undergoing dialysis are characterized by markedly reduced physical activity levels. This 

review aimed to summarize current evidence on the effects of physical activity on health outcomes in dialysis patients and 

to identify major barriers to its implementation in routine care. 

Methods: A literature review was conducted using the PubMed database. Studies addressing physical activity and exercise 

in patients undergoing dialysis were identified using the keywords “physical activity” and “dialysis”. The reviewed literature 

focused on physical functioning, cardiovascular health, muscle preservation, nutritional status, psychological well-being, 

sleep quality, hospitalization, mortality, and barriers to exercise participation. 

Results: Available evidence indicates that regular physical activity may improve functional capacity, muscle strength, 

cardiovascular fitness, nutritional and psychological status, sleep quality, and quality of life in dialysis patients. Exercise 

interventions appear to be generally feasible and safe when appropriately individualized and monitored. However, physical 

activity remains insufficiently integrated into routine dialysis care. Important barriers include fatigue, comorbidities, low 

motivation, limited patient education, insufficient healthcare provider training, lack of resources, and the absence of 

standardized exercise recommendations. 

Conclusions: Physical activity should be considered an integral component of comprehensive dialysis care. Individualized 

exercise programs supported by multidisciplinary healthcare teams may improve patient outcomes and quality of life. Further 

research is needed to establish standardized exercise recommendations for this population. 
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1. Introduction 
Physical activity is considered an essential component of maintaining overall health, preserving 

functional capacity, and reducing the risk of developing or worsening chronic diseases. Regular engagement 
in physical exercise contributes to improvements in cardiovascular function, muscle strength, mobility, and 
psychological well-being. However, despite the recognized benefits of an active lifestyle, patients with end-
stage kidney disease (ESKD) undergoing dialysis treatment remain a population characterized by substantially 
reduced levels of physical activity compared with healthy individuals. This physical inactivity represents an 
important clinical concern, as it is associated with deterioration of physical performance, increased functional 
limitations, reduced quality of life, and adverse effects on both physical and mental health outcomes in this 
group of patients (Amann & Halle, 2006). 

Individuals receiving dialysis therapy represent a particularly vulnerable patient population due to the 
complex clinical course of ESKD and the frequent coexistence of multiple chronic conditions. The burden of 
comorbidities, including cardiovascular disease, diabetes mellitus, and progressive loss of skeletal muscle 
mass and strength, significantly contributes to reduced exercise capacity and impaired physical functioning. 
Moreover, the demanding nature of dialysis treatment, which requires regular and time-consuming sessions, 
may considerably restrict patients’ daily routines, limit opportunities for participation in physical activity, and 
negatively influence social engagement. Prolonged treatment schedules, combined with disease-related 
symptoms such as fatigue and decreased physical endurance, often contribute to a sedentary lifestyle and 
increased risk of social isolation. Consequently, dialysis patients experience a substantially higher risk of 
hospitalization and mortality compared with the general population, highlighting the importance of 
interventions aimed at improving physical activity levels and preserving functional independence in this group 
(Bennett et al., 2019). 

 

2. Methodology 
This study was conducted as a narrative literature review examining the available evidence on the role 

of physical activity and exercise in patients undergoing dialysis therapy. A literature search was performed 
using the PubMed database, which was selected as the primary source of biomedical and clinical literature 
relevant to nephrology, dialysis, rehabilitation, and physical activity. 

The search strategy was based on the combination of the keywords “physical activity” and “dialysis”. 
Publications identified through this search were considered for inclusion if they addressed physical activity, 
exercise, or exercise-related outcomes in patients receiving dialysis therapy. The literature search covered 
publications published between 2004 and 2025, allowing the review to incorporate both established evidence 
and more recent findings concerning physical activity in the dialysis population. 

Studies were considered eligible when they investigated patients undergoing dialysis and examined the 
relationship between physical activity or structured exercise and clinically relevant health outcomes. Both 
clinical and observational studies were included. Clinical studies comprised investigations evaluating the 
effects, feasibility, or safety of exercise interventions, whereas observational studies were considered when 
they examined associations between physical activity levels and health-related outcomes in dialysis patients. 

The reviewed studies were selected according to their relevance to the main objectives of the review. 
Particular attention was given to studies addressing physical functioning, cardiovascular health, skeletal 
muscle strength and preservation, nutritional status, psychological well-being, sleep quality, quality of life, 
hospitalization, and mortality. Studies examining barriers to physical activity participation and factors 
affecting the implementation of exercise in routine dialysis care were also considered. 

The selected publications were analyzed qualitatively. Relevant information was extracted from the 
included studies with particular emphasis on study characteristics, patient populations, type of dialysis therapy, 
characteristics of physical activity or exercise interventions, and reported clinical outcomes. Where applicable, 
the type, intensity, duration, and frequency of exercise were considered when interpreting the findings. 

The evidence was subsequently organized thematically according to the principal health outcomes 
associated with physical activity. The analysis focused on identifying consistent findings across studies, 
potential differences between study populations and exercise approaches, and factors that may influence the 
effectiveness and feasibility of physical activity interventions. Particular attention was also given to reported 
barriers to exercise participation, including patient-related, clinical, and healthcare system-related factors. 

Due to the heterogeneity of the identified studies with respect to study design, exercise protocols, 
outcome measures, and patient characteristics, the findings were synthesized descriptively rather than through 
quantitative meta-analysis. The results of the reviewed literature were used to provide an integrated overview 
of the potential benefits, limitations, safety, and practical implementation of physical activity among patients 
undergoing dialysis. 

The literature search was conducted in August 2025.  
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3. Results 
The Health Effects of Physical Activity in Dialysis Patients Methodology  
Physical activity provides a wide range of clinically significant health benefits for patients undergoing 

dialysis therapy. Regular engagement in appropriately adapted physical exercise has been shown to positively 

influence multiple aspects of health, including cardiovascular function, metabolic control, musculoskeletal 

condition, and psychological well-being. Given the high prevalence of physical impairment and comorbidities 

among dialysis patients, increasing physical activity levels represents an important component of 

comprehensive care aimed at improving functional capacity and overall health outcomes. 

Regular physical activity contributes to favorable cardiovascular and metabolic adaptations in 

individuals receiving dialysis. It has been demonstrated to reduce blood pressure, improve peripheral insulin 

sensitivity, decrease vascular stiffness, and positively affect lipid metabolism. Furthermore, exercise promotes 

improvements in cardiorespiratory fitness, enhances aerobic capacity, and increases muscular strength, which 

are frequently impaired in patients with end-stage kidney disease. An additional important benefit of physical 

activity is its protective effect against the development and progression of muscle wasting. Muscle atrophy is 

a common and clinically relevant complication among dialysis patients, resulting from the combined effects 

of protein-energy wasting, chronic inflammation, metabolic disturbances, and reduced physical activity levels. 

Therefore, regular exercise may play a crucial role in preserving muscle mass and maintaining physical 

independence in this population (Anand et al., 2011). 

In addition to its effects on physical performance, physical activity is also associated with improved 

nutritional status among patients undergoing dialysis. More physically active individuals tend to demonstrate 

greater preservation of lean body mass and more favorable nutritional parameters, including higher serum 

albumin and prealbumin concentrations, which are important indicators of nutritional condition and prognosis 

in dialysis patients (Thangarasa et al., 2018). 

Beyond the physiological benefits, physical activity has a significant positive impact on psychological 

health and quality of life among patients undergoing dialysis therapy. The psychological burden associated 

with end-stage kidney disease and long-term dialysis treatment is substantial, as patients frequently experience 

emotional distress, uncertainty regarding their prognosis, limitations in daily functioning, and reduced 

participation in social and professional activities. These challenges may negatively influence patients’ 

perception of health, emotional well-being, and ability to adapt to living with a chronic disease. Therefore, 

interventions aimed at improving psychological outcomes represent an important component of 

comprehensive dialysis care. 

Regular exercise participation may contribute to a reduction in symptoms of depression, anxiety, and 

fatigue, which are frequently reported among individuals undergoing long-term dialysis treatment. Depression 

and anxiety are common psychological complications in dialysis patients and are associated with poorer quality 

of life, reduced treatment adherence, lower levels of self-care behaviors, and increased healthcare utilization. 

The development of depressive symptoms in this population is influenced by multiple factors, including the 

chronic nature of kidney disease, dependence on regular dialysis sessions, physical limitations, persistent 

symptoms such as fatigue and pain, and concerns regarding future health outcomes. 

Physical activity may positively influence psychological well-being through several mechanisms. 

Regular exercise can promote the release of neurotransmitters and physiological adaptations associated with 

improved mood regulation, reduced stress perception, and enhanced emotional resilience. Additionally, 

participation in physical activity may increase patients’ sense of autonomy and self-efficacy by allowing them 

to actively participate in managing their health condition. For individuals who often experience a loss of control 

related to chronic disease and dependence on medical treatment, the ability to engage in purposeful physical 

activity may provide psychological benefits beyond improvements in physical performance. 

Furthermore, exercise participation may reduce fatigue, which is one of the most commonly reported 

and disabling symptoms among dialysis patients. Fatigue significantly affects daily functioning and may limit 

patients’ ability to participate in social activities, maintain independence, and engage in rehabilitation. 

Although fatigue may initially represent a barrier to exercise, appropriately adapted physical activity programs 

have demonstrated potential to improve energy levels, physical endurance, and overall functional capacity. 

Through gradual improvement in physical fitness, patients may become more capable of performing daily 

activities, which can further enhance confidence and motivation to remain active. 

The impact of physical activity extends beyond individual psychological outcomes and may contribute 

to overall improvements in health-related quality of life. Quality of life in dialysis patients is influenced not 
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only by survival outcomes but also by functional ability, independence, emotional status, social relationships, 

and the ability to participate in meaningful activities. By improving mobility, reducing symptoms of 

psychological distress, and promoting social engagement, physical activity may positively influence multiple 

dimensions of quality of life. 

Moreover, higher levels of physical activity have been associated with improved clinical outcomes, 

including reduced rates of hospitalization and lower mortality risk in this vulnerable patient population. The 

relationship between increased physical activity and improved clinical outcomes may be explained by several 

interconnected mechanisms, including better cardiovascular function, improved muscle strength, enhanced 

nutritional status, reduced frailty, and improved ability to tolerate the physiological stress associated with 

chronic disease and medical interventions. 

Patients who maintain higher levels of physical activity may have greater functional reserve and 

improved ability to recover from acute illnesses or hospitalization. In contrast, physically inactive individuals 

are more likely to experience progressive functional decline, complications related to frailty, and increased 

dependence on healthcare services. Therefore, promoting physical activity may represent an important strategy 

not only for improving quality of life but also for potentially reducing the overall burden of disease and 

healthcare utilization in dialysis populations. 

Importantly, physical activity interventions should be individualized according to patients’ functional 
capacity, comorbidities, treatment schedule, and personal preferences. Dialysis patients represent a 

heterogeneous population, and exercise recommendations should consider differences in age, baseline physical 

condition, cardiovascular risk, nutritional status, and previous experience with physical activity. Structured 

programs combining aerobic exercise, resistance training, and functional exercises may provide the greatest 

benefits when appropriately adapted and supervised. 

These findings emphasize the importance of incorporating structured and individualized physical 

activity interventions into the multidisciplinary management of patients receiving dialysis. Effective 

implementation requires collaboration between nephrologists, nurses, physiotherapists, dietitians, and other 

healthcare professionals involved in dialysis care. Such an integrated approach may help overcome barriers to 

exercise participation, provide appropriate patient education, improve adherence, and ensure that physical 

activity becomes a routine and sustainable component of comprehensive treatment strategies. 

Overall, physical activity should be considered not only as a method of improving physical performance 

but also as an important therapeutic tool supporting psychological health, social functioning, and long-term 

outcomes in patients undergoing dialysis therapy. The combination of physical and mental health benefits 

highlights the need for greater integration of exercise-based interventions into standard dialysis care models 

(Kang et al., 2017). 

 

Consequences of Low Physical Activity in Dialysis Patients 
Low levels of physical activity are highly prevalent among patients undergoing dialysis and represent a 

significant clinical concern due to their strong association with unfavorable health outcomes, progressive 

functional decline, reduced physical independence, and increased mortality risk. Compared with individuals 

who maintain higher levels of physical activity, dialysis patients characterized by reduced activity levels 

demonstrate substantially worse clinical outcomes and a higher probability of experiencing adverse events 

during the course of their disease. Physical inactivity in this population should not be considered merely as a 

consequence of chronic illness, but rather as an important clinical factor that may contribute to further 

deterioration of health status and accelerate disease-related complications. 

Patients undergoing dialysis often experience a progressive reduction in physical activity as a result of 

multiple interacting factors, including the physiological consequences of end-stage kidney disease, chronic 

inflammation, anemia, cardiovascular impairment, muscle weakness, fatigue, and the psychological burden 

associated with long-term treatment. The combination of these factors frequently leads to decreased exercise 

tolerance and reduced participation in everyday physical activities. As a consequence, many patients enter a 

cycle of inactivity in which reduced movement contributes to further loss of physical capacity, while worsening 

physical condition creates additional barriers to maintaining an active lifestyle. 

Previous studies have indicated that patients with low levels of physical activity have approximately a 

3.5-fold higher risk of mortality compared with individuals presenting average levels of activity, emphasizing 

the strong relationship between physical inactivity and survival outcomes in this population (Johansen et al., 

2013). This substantial difference in mortality risk highlights the clinical importance of physical activity as a 

potentially modifiable factor influencing long-term prognosis among dialysis patients. Although physical 
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inactivity is often associated with advanced age, disease severity, and the presence of multiple comorbidities, 

evidence suggests that improving even relatively low levels of activity may provide meaningful health benefits 

and may contribute to reducing the negative consequences associated with a sedentary lifestyle. 

The association between reduced physical activity and increased mortality emphasizes the need to 

recognize exercise not only as a component of a healthy lifestyle but also as a potentially therapeutic 

intervention in dialysis care. Incorporating physical activity assessment into routine clinical practice may allow 

healthcare providers to identify patients at increased risk of functional decline and adverse outcomes. Early 

recognition of inactivity and implementation of individualized exercise strategies may represent an important 

opportunity to improve physical functioning, preserve independence, and potentially influence long-term 

survival. 

The mechanisms underlying the association between physical inactivity and increased mortality in 

dialysis patients are complex and multifactorial. Reduced physical activity may contribute to the progression 

of cardiovascular disease, loss of skeletal muscle mass, impaired metabolic regulation, worsening nutritional 

status, and deterioration of functional capacity, all of which are common complications of end-stage kidney 

disease. Cardiovascular impairment is particularly relevant, as patients receiving dialysis already have a 

significantly elevated cardiovascular risk due to chronic inflammation, vascular calcification, hypertension, 

metabolic abnormalities, and accelerated atherosclerotic processes. A sedentary lifestyle may further aggravate 
these conditions by reducing cardiovascular fitness, impairing vascular function, and limiting the beneficial 

adaptations associated with regular exercise. 

Furthermore, insufficient physical activity contributes to progressive loss of skeletal muscle mass and 

strength, which is one of the most clinically significant problems observed in dialysis patients. Muscle wasting 

results from the interaction between chronic inflammatory processes, altered protein metabolism, inadequate 

nutritional intake, and reduced mechanical stimulation of muscles caused by inactivity. The resulting decline 

in muscle function may negatively affect patients’ ability to perform daily activities and increase dependence 

on caregivers. Over time, progressive muscle deterioration may contribute to a worsening cycle in which 

reduced strength leads to lower activity levels, and lower activity levels further accelerate muscle loss. 

Furthermore, prolonged sedentary behavior may accelerate the development of frailty, a 

multidimensional syndrome characterized by decreased physiological reserve, increased vulnerability to 

stressors, and reduced ability to recover from illness or medical interventions. Frailty is particularly prevalent 

among individuals undergoing dialysis and represents a major clinical challenge due to its association with 

increased dependence, higher hospitalization rates, prolonged recovery after medical events, and poorer long-

term outcomes. The development of frailty reflects not only physical deterioration but also the interaction 

between medical, psychological, nutritional, and social factors affecting patients with chronic kidney disease. 

Physical inactivity among dialysis patients contributes to a progressive deterioration of physical function 

and may accelerate the development of frailty, which represents one of the major challenges in the management 

of individuals with end-stage kidney disease. Reduced levels of activity are associated with decreased muscle 

strength, impaired postural stability, reduced endurance, and deterioration of mobility. These changes 

significantly affect patients’ ability to maintain independence and may limit participation in basic daily 

activities, including walking, shopping, preparing meals, and engaging in social interactions. 

The decline in physical function associated with inactivity has important consequences for patient safety 

and quality of life. Reduced muscle strength and impaired balance increase the likelihood of falls, which 

represent a serious complication among dialysis patients. Falls may lead to injuries, fractures, hospitalization, 

prolonged immobilization, and additional loss of functional capacity. Furthermore, experiencing a fall may 

increase patients’ fear of movement and contribute to further avoidance of physical activity, creating a self-

perpetuating cycle of inactivity and progressive disability. 

The relationship between physical inactivity, frailty, and functional decline demonstrates the importance 

of maintaining physical activity throughout the course of dialysis treatment. Even small increases in daily 

movement and appropriately adapted exercise may help preserve muscle function, improve balance, maintain 

mobility, and reduce the risk of complications associated with physical deterioration. Therefore, strategies 

aimed at preventing inactivity and promoting safe, individualized exercise should be considered an important 

component of comprehensive care for patients undergoing dialysis (Johansen et al., 2013). 

 Over time, the combination of muscle weakness, reduced exercise tolerance, and fear of falling may 

create a self-perpetuating cycle in which patients become increasingly inactive, resulting in further physical 

decline and reduced independence in performing daily activities. 
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Loss of mobility and functional impairment have important consequences for patients’ overall health 

status and quality of life. Many dialysis patients experience difficulties with routine activities such as walking 

longer distances, performing household tasks, or maintaining social participation. As physical capacity 

declines, patients may become increasingly dependent on caregivers and healthcare services, which can 

negatively affect their autonomy, emotional well-being, and sense of control over their condition. Therefore, 

strategies aimed at preserving physical function and preventing inactivity-related decline represent an essential 

component of comprehensive dialysis care. 

Furthermore, a sedentary lifestyle has been associated with a higher prevalence of sleep-related disorders 

among dialysis patients. Sleep disturbances, including insomnia, poor sleep quality, and restless legs syndrome, 

are frequently reported in this population and may significantly impair daily functioning and overall well-

being. Patients with lower levels of physical activity are more likely to experience persistent sleep problems, 

which may contribute to increased daytime fatigue, reduced concentration, impaired mood regulation, and 

decreased motivation to engage in physical activity. This creates a negative feedback loop in which poor sleep 

quality further limits physical activity participation, while inactivity contributes to worsening sleep patterns 

(Anand et al., 2013) 

The relationship between physical inactivity and psychological burden is also particularly important in 

dialysis patients. Individuals who engage in limited physical activity frequently report higher levels of 
depressive symptoms, anxiety, emotional distress, and reduced overall quality of life. These psychological 

consequences are closely related to the physical limitations associated with chronic kidney disease, the 

demanding nature of dialysis treatment, and the social restrictions caused by long-term illness. Reduced 

participation in physical activity may additionally contribute to social isolation by limiting opportunities for 

interaction and engagement in everyday activities  (Johansen et al., 2010) 

In addition to its impact on physical and psychological outcomes, insufficient physical activity has been 

identified as an important predictor of mortality and other adverse clinical outcomes in the dialysis population. 

The accumulation of negative consequences associated with inactivity, including worsening cardiovascular 

health, sarcopenia, frailty, impaired nutritional status, and reduced functional independence, may substantially 

contribute to increased morbidity and mortality risk. These findings underline the importance of identifying 

physical inactivity as a clinically relevant risk factor that should be addressed as part of routine dialysis 

management. 

Importantly, current research indicates that meaningful health benefits can be achieved even with 

relatively low- to moderate-intensity physical activity. Patients undergoing dialysis do not necessarily require 

high-intensity exercise programs to experience improvements in health outcomes. Activities adapted to 

individual abilities, functional limitations, and medical conditions, such as walking, low-intensity aerobic 

exercise, resistance training, or supervised rehabilitation programs, may provide significant benefits. This is 

particularly relevant given that many dialysis patients present with reduced exercise tolerance and multiple 

comorbidities that may limit participation in more demanding forms of exercise. 

Therefore, maintaining an active lifestyle adapted to each patient’s clinical condition, physical capacity, 

and personal limitations should be considered an essential component of supportive care for individuals 

receiving dialysis therapy. 

 Promoting even small increases in daily activity levels may contribute to preserving mobility, 

preventing functional decline, improving psychological well-being, and potentially reducing the risk of adverse 

clinical outcomes. Integrating individualized physical activity recommendations into routine dialysis care, 

supported by appropriate education and multidisciplinary healthcare involvement, represents an important step 

toward improving long-term health outcomes and quality of life in this vulnerable patient population (Stack et 

al., 2005). 

 

Barriers to Physical Activity 
The barriers limiting physical activity among patients undergoing dialysis are complex and 

multifactorial, involving both individual patient-related factors and healthcare system-related limitations. 

Understanding these obstacles is essential for developing effective strategies aimed at increasing exercise 

participation and improving long-term outcomes in this population (Jagannathan et al., 2018). 

From the patient’s perspective, several factors contribute to reduced engagement in physical activity. 

The most commonly reported barriers include persistent fatigue, fear of injury, lack of motivation, and the 

presence of multiple comorbid conditions that may limit physical capacity and confidence in performing 

exercise (Janeiro et al., 2015). Many dialysis patients also experience uncertainty regarding the appropriate 
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type, intensity, and frequency of physical activity, which may result from the absence of clear and 

individualized exercise recommendations. The lack of well-defined guidelines regarding safe and effective 

exercise programs represents an additional obstacle, as patients may be hesitant to initiate physical activity 

without professional guidance and reassurance (Isnard-Rouchon et al., 2019). 

Psychological factors also play an important role in limiting physical activity among individuals 

receiving dialysis. Symptoms of depression, anxiety, reduced self-efficacy, and concerns related to disease 

progression may negatively influence patients’ willingness to participate in exercise and decrease their overall 

motivation to adopt an active lifestyle (Stack & Murthy, 2008). In contrast, encouragement, education, and 

continuous support provided by dialysis healthcare professionals have been identified as some of the strongest 

factors promoting physical activity participation. Motivation and positive reinforcement from members of the 

dialysis team can significantly influence patients’ attitudes toward exercise and increase their willingness to 

engage in regular physical activity (Kim et al., 2021). The least physically active subgroup consists 

predominantly of older individuals with multiple chronic diseases, who often face additional limitations related 

to frailty, reduced functional capacity, and increased disease burden (Fiaccadori et al., 2014). 

From the healthcare system perspective, several organizational and professional barriers may also 

restrict the implementation of physical activity interventions in dialysis settings. Frequently reported 

challenges include limited time available for healthcare providers to educate patients about the benefits, safety, 
and practical aspects of exercise, insufficient patient expectations regarding the role of physical activity in 

disease management, and inadequate knowledge or confidence among healthcare professionals in prescribing 

and supporting exercise programs (Cupisti et al., 2013). Additionally, the limited availability of large-scale 

clinical trials evaluating the effectiveness, safety, and optimal structure of exercise interventions in dialysis 

patients remains an important limitation (da Costa Rosa et al., 2017). The lack of robust evidence from large 

randomized studies may contribute to uncertainty regarding standardized recommendations and hinder the 

widespread incorporation of physical activity into routine dialysis care (Bennett & Hussein, 2021). 

 

Relationship Between Nutrition and Physical Activity 
Physical activity is strongly associated with nutritional status and body composition, with both factors 

influencing each other in a dynamic and interdependent relationship. In patients undergoing dialysis, 

maintaining an adequate nutritional state and preserving muscle mass are particularly important due to the high 

prevalence of protein-energy wasting, inflammation, and progressive loss of functional capacity. Current 

evidence consistently indicates that individuals with higher levels of physical activity generally demonstrate 

more favorable nutritional parameters and healthier body composition characteristics compared with less 

active patients (Cupisti et al., 2011). 

Patients characterized by greater lean body mass, adequate protein consumption, and higher 

concentrations of nutritional biomarkers, including serum albumin and prealbumin, are more likely to maintain 

higher levels of physical activity and better physical performance (Cobo et al., 2015). In contrast, reduced 

physical activity is strongly associated with markers of poor nutritional status, including decreased albumin 

and prealbumin levels, loss of muscle mass, and impaired functional capacity. These findings suggest that 

nutritional deficiencies and physical inactivity may contribute to a progressive decline in health status among 

dialysis patients, creating a cycle of worsening malnutrition, reduced exercise tolerance, and further 

deterioration of physical function (Anand et al., 2011). 

Assessment of body composition using methods such as bioelectrical impedance analysis and dual-

energy X-ray absorptiometry (DEXA) has provided additional evidence supporting the relationship between 

physical activity and body composition. Patients with higher amounts of fat-free mass and lower proportions 

of adipose tissue tend to achieve greater daily step counts and demonstrate better results in functional 

performance assessments. (Cupisti et al., 2011) 

Moreover, phase angle, a parameter obtained from bioelectrical impedance analysis that reflects cellular 

integrity, hydration status, and overall cellular health, has been positively associated with physical function 

and exercise capacity in dialysis patients (Jhamb et al., 2023). 

In addition, adequate dietary protein and energy intake appears to be an important predictor of higher 

levels of daily physical activity. Sufficient nutritional intake may provide the necessary resources for 

maintaining muscle strength, improving exercise tolerance, and supporting participation in regular physical 

activity. Conversely, increased physical activity may positively influence appetite, nutrient utilization, 

metabolic efficiency, and the preservation of functional independence. 
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Overall, available evidence suggests the existence of a beneficial and self-reinforcing cycle in which 

optimal nutritional status supports greater engagement in physical activity, while regular exercise contributes 

to improved nutritional condition, muscle preservation, and better overall health outcomes. Therefore, 

integrated interventions combining individualized nutritional support with structured physical activity 

programs are essential for improving clinical outcomes, particularly among dialysis patients at increased risk 

of malnutrition, sarcopenia, and progressive physical decline (Anand et al., 2011). 

 

Impact of Physical Activity on Mental Health and Sleep 
Patients undergoing dialysis frequently experience a broad spectrum of psychological and sleep-related 

disturbances, including depressive symptoms, anxiety disorders, insomnia, and restless legs syndrome. These 

complications represent common and clinically significant problems in the dialysis population, substantially 

affecting patients’ daily functioning, emotional well-being, treatment adherence, and overall quality of life. 

The high prevalence of these conditions may be attributed to the complex interaction between the physiological 

consequences of end-stage kidney disease, the burden of long-term dialysis treatment, chronic inflammation, 

metabolic disturbances, fatigue, and the social limitations associated with living with a chronic illness. 

Importantly, psychological distress and sleep disorders in dialysis patients have also been associated with 

poorer clinical outcomes, including reduced quality of life and increased risk of adverse health events and 

mortality. 

A growing body of observational research has demonstrated a consistent inverse relationship between 

physical activity levels and the severity of psychological and sleep-related symptoms among patients receiving 

dialysis therapy. Individuals who engage in lower levels of physical activity are more likely to experience 

persistent depressive symptoms, impaired sleep quality, increased fatigue, and greater psychological distress 

compared with more physically active patients. Reduced physical activity may contribute to a negative cycle 

in which physical deconditioning, social withdrawal, and decreased independence further worsen emotional 

health and sleep patterns. In contrast, maintaining regular physical activity may provide both physiological 

and psychological benefits by improving functional capacity, increasing self-confidence, promoting social 

interaction, and reducing the perception of disease-related limitations. 

Sleep disturbances are particularly common among patients undergoing dialysis and represent an 

important factor negatively affecting quality of life. In one large cohort study, more than half of dialysis 

patients reported experiencing at least one chronic sleep-related problem, demonstrating the substantial burden 

of sleep disorders in this population (Anand et al., 2013). Insufficient sleep quality may further contribute to 

daytime fatigue, reduced motivation to participate in physical activity, impaired cognitive functioning, and 

decreased ability to perform everyday activities. Therefore, interventions aimed at improving sleep quality 

may have a significant impact on overall patient functioning and well-being. 

The beneficial effects of physical activity on psychological health have also been demonstrated in 

interventional studies. One study involving patients undergoing continuous ambulatory peritoneal dialysis 

showed that regular walking performed two to four times per week, combined with motivational support, 

resulted in a significant reduction in depressive symptoms. These findings suggest that even relatively simple 

and accessible forms of physical activity may provide meaningful psychological benefits when appropriately 

adapted to patients’ functional abilities and supported by healthcare professionals. However, this intervention 

did not demonstrate significant improvements in anxiety symptoms. Furthermore, these observations are 

consistent with findings from at least three additional studies, which similarly failed to demonstrate a consistent 

positive effect of physical activity on anxiety levels among dialysis patients. This suggests that while exercise 

may represent an effective supportive intervention for depression and sleep disturbances, its influence on 

anxiety symptoms may be more complex and may require additional psychological or behavioral interventions 

(Cupisti et al., 2017). 

Overall, available evidence indicates that physical activity represents an important non-pharmacological 

strategy for improving mental health outcomes in individuals undergoing dialysis. The potential to reduce 

depressive symptoms, enhance sleep quality, and improve general psychological well-being highlights the 

importance of incorporating structured physical activity programs into comprehensive and patient-centered 

models of dialysis care. Furthermore, physical activity may provide additional psychosocial benefits by 

reducing social isolation, which is a frequent problem among individuals undergoing long-term dialysis 

treatment. Participation in supervised exercise programs, group-based activities, or rehabilitation sessions may 

create opportunities for social interaction, strengthen interpersonal relationships, and improve patients’ sense 

of belonging and support (Cai et al., 2024). 
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Effectiveness and Implementation of Exercise Programs 
Exercise interventions have demonstrated significant effectiveness in improving physical fitness, 

functional capacity, and overall well-being among patients receiving dialysis therapy. Numerous clinical 
studies have reported beneficial effects of structured exercise programs, including improvements in walking 
distance, lower extremity muscle strength, endurance, mobility, and health-related quality of life. These 
improvements are particularly relevant in dialysis patients, who frequently experience reduced exercise 
tolerance, muscle wasting, frailty, and progressive decline in physical independence due to the combined 
effects of kidney failure, chronic inflammation, metabolic abnormalities, and prolonged sedentary behavior. 

Exercise programs implemented in dialysis populations typically incorporate a combination of aerobic 
and resistance training, with intensity and duration individually adjusted according to each patient’s functional 
status, clinical condition, and exercise capacity. Aerobic activities, such as walking or cycling, primarily aim 
to improve cardiovascular fitness and endurance, whereas resistance exercises are focused on maintaining or 
increasing muscle strength and preventing the progression of sarcopenia. The combination of these approaches 
appears to provide the greatest benefits by addressing both cardiovascular limitations and musculoskeletal 
impairment commonly observed in patients with chronic kidney disease (Jhamb et al., 2023). 

Importantly, the reviewed clinical trials consistently demonstrated a favorable safety profile of exercise 
interventions in dialysis patients. No serious adverse events related to physical activity were reported during 
the analyzed interventions, supporting the feasibility and safety of introducing structured exercise programs 
into routine dialysis care. These findings challenge the perception that dialysis patients are unable to safely 
participate in physical activity due to frailty, comorbidities, or disease severity. Instead, they emphasize the 
importance of appropriate patient selection, individualized exercise prescription, and professional supervision 
to maximize benefits while minimizing potential risks (Bennett & Hussein, 2021). 

Despite substantial evidence supporting the effectiveness and safety of exercise interventions, structured 
physical activity programs remain insufficiently implemented in everyday dialysis practice. Only a limited 
number of dialysis centers have incorporated formal exercise interventions as part of standard patient 
management. Several factors contribute to this implementation gap, including insufficient healthcare 
professional training, limited institutional resources, lack of dedicated rehabilitation programs, inadequate time 
during dialysis sessions for exercise promotion, and concerns regarding the safety of physically vulnerable 
patients (Caselli et al., 2020). 

Healthcare providers may also hesitate to recommend exercise due to uncertainty regarding appropriate 
intensity, contraindications, and methods of monitoring patients with complex medical conditions (Johansen 
et al., 2013). 

Additionally, some patients may have low expectations regarding the potential benefits of physical 
activity or may perceive exercise as difficult or unrealistic due to fatigue, comorbidities, and long-term 
treatment burden (Greenwood, 2017). Addressing these barriers requires not only patient education but also 
improved awareness among healthcare professionals regarding the role of exercise as an essential component 
of supportive dialysis care (Majchrzak et al., 2005). 

Considering the extensive body of evidence demonstrating clinically meaningful improvements in 
functional capacity, physical performance, psychological well-being, and overall quality of life, there is a 
strong and increasingly recognized need for the broader and more systematic implementation of supervised 
exercise programs within dialysis settings. The consistent findings reported across the available literature 
indicate that structured and appropriately supervised physical activity may represent an important component 
of comprehensive care for patients undergoing dialysis, particularly when such interventions are adapted to 
the individual functional abilities, clinical condition, and specific needs of each patient. Despite the growing 
amount of scientific evidence supporting the potential benefits of exercise-based interventions, their routine 
incorporation into everyday dialysis practice remains limited in many clinical settings. Therefore, overcoming 
logistical, organizational, and systemic barriers is essential for facilitating the practical implementation of 
exercise programs and for translating the findings obtained in research studies into sustainable clinical practice. 
Particular attention should be given to the organization of dialysis-unit-based exercise interventions, the 
availability of appropriately trained personnel, the allocation of adequate time and space, and the development 
of clear and feasible procedures that would allow exercise to become an integrated rather than an occasional 
element of patient care. Addressing these challenges may contribute to improving the accessibility, continuity, 
and consistency of supervised exercise interventions and may also facilitate their incorporation into existing 
models of multidisciplinary dialysis care. Furthermore, establishing appropriate organizational frameworks 
and supporting healthcare professionals in the implementation of such programs could help reduce existing 
disparities in access to exercise-based interventions among dialysis patients. Ensuring that patients receiving 
dialysis have regular access to safe, structured, individualized, and appropriately supervised physical activity 
is therefore an important consideration in the ongoing development of patient-centered approaches to dialysis 
care. Ultimately, broader implementation of supervised exercise programs may provide an opportunity to 
translate the substantial body of scientific evidence into routine clinical practice and to ensure that the 
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demonstrated benefits of physical activity are more consistently available to patients undergoing long-term 
dialysis treatment. (Bennett & Hussein, 2021). 

A persistent limitation identified in the literature is the lack of universally accepted and standardized 
recommendations regarding exercise prescription for patients undergoing dialysis. Although available studies 
consistently demonstrate beneficial effects associated with regular physical activity, substantial differences in 
the type of exercise performed, training intensity, session duration, frequency of exercise, timing in relation to 
dialysis treatment, degree of supervision, and methods used to assess physical and functional outcomes make 
direct comparisons between studies challenging. These methodological differences may also contribute to 
variability in the interpretation of available evidence and make it more difficult to determine which exercise 
strategies are most appropriate for specific groups of dialysis patients. Furthermore, differences in patient 
characteristics, clinical status, comorbidities, dialysis modalities, and baseline levels of physical functioning 
may further influence the observed effects of exercise interventions and limit the generalizability of findings 
across different populations. The absence of clear consensus guidelines may therefore contribute to uncertainty 
among healthcare professionals regarding the appropriate prescription, progression, monitoring, and 
adaptation of exercise programs in routine clinical practice. This uncertainty may be particularly relevant when 
determining appropriate exercise intensity and duration or when adapting interventions to patients with 
different levels of functional capacity and clinical complexity. As a consequence, the lack of standardized 
recommendations may limit the routine integration of exercise into dialysis care pathways and contribute to 
differences in the availability and implementation of exercise-based interventions across clinical settings. 
Establishing evidence-based and clinically applicable recommendations could therefore help reduce 
methodological variability, facilitate the interpretation and comparison of future research findings, and provide 
healthcare professionals with a clearer framework for the safe and effective prescription of physical activity in 
patients undergoing dialysis  (Bennett et al., 2020). 

Therefore, there is a critical need for interdisciplinary collaboration involving nephrologists, 
physiotherapists, nurses, dietitians, rehabilitation specialists, and other healthcare professionals to establish 
comprehensive, evidence-based clinical guidelines for physical activity in dialysis patients. Such collaboration 
would enable the integration of knowledge and expertise from different areas of healthcare and facilitate the 
development of recommendations that adequately address the diverse clinical, functional, nutritional, and 
psychosocial needs of individuals undergoing dialysis treatment. A multidisciplinary approach could also 
contribute to the development of practical and clinically applicable guidance regarding the assessment of 
physical capacity, selection and adaptation of appropriate exercise modalities, determination of exercise 
intensity and duration, monitoring of patients during physical activity, and identification of potential 
contraindications or safety considerations. In addition, cooperation between different healthcare professionals 
could facilitate the individualization of exercise interventions according to patients’ functional status, 
comorbidities, treatment characteristics, and changing clinical condition. The establishment of clear and 
standardized recommendations could further support healthcare professionals in incorporating physical 
activity into routine dialysis care and promote greater consistency in the delivery of exercise-based 
interventions across different clinical settings. Such guidelines may also provide an important framework for 
improving communication and coordination between members of the multidisciplinary team, thereby 
facilitating the systematic implementation of exercise programs and supporting their long-term sustainability. 
Ultimately, strengthening interdisciplinary collaboration and developing evidence-based clinical guidelines 
may represent an important step toward integrating physical activity more effectively into comprehensive 
dialysis management and ensuring that patients have access to safe, individualized, and appropriately 
supervised exercise interventions. (Lambert et al., 2022).  

Development of standardized and evidence-based recommendations would facilitate the safe, consistent, and 
effective implementation of exercise programs across different dialysis settings, while also providing healthcare 
professionals with clear guidance regarding the appropriate structure, intensity, frequency, and supervision of 
physical activity interventions. Such recommendations could contribute to greater consistency in the delivery of 
exercise-based care, improve accessibility for patients undergoing dialysis, and help reduce variations in the 
availability and organization of exercise programs between individual dialysis centers. In addition, the establishment 
of standardized recommendations could support healthcare professionals in incorporating physical activity into 
routine clinical practice and facilitate its integration within existing multidisciplinary models of dialysis care. By 
providing a clear framework for the implementation and supervision of exercise interventions, standardized 
guidance may also help promote patient safety, encourage greater participation, and support the long-term continuity 
of physical activity. Ultimately, the development and implementation of such recommendations would support the 
integration of regular physical activity as a routine and sustainable component of comprehensive dialysis 
management, rather than treating exercise as an additional or optional intervention within the overall care of patients 
receiving dialysis(Kolko Labadens et al., 2014). 
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4. Discussion 
The findings of this literature review indicate that physical activity may play an important role in 

improving multiple health outcomes among patients undergoing dialysis. The reviewed evidence suggests that 

the potential benefits of physical activity extend beyond improvements in physical performance and include 

cardiovascular health, preservation of muscle mass, nutritional status, psychological well-being, sleep quality, 

and health-related quality of life. At the same time, the consistently low levels of physical activity observed in 

dialysis populations and the association between physical inactivity and adverse clinical outcomes highlight 

an important gap between the potential benefits of exercise and its implementation in routine dialysis care. 

One of the most important findings of the reviewed literature is the close relationship between physical 

activity and functional capacity. Patients undergoing dialysis are exposed to multiple factors that may 

contribute to progressive physical deterioration, including chronic inflammation, muscle wasting, comorbid 

cardiovascular disease, fatigue, and sedentary behavior. Reduced activity may consequently initiate a self-

perpetuating cycle in which declining muscle strength and exercise tolerance lead to further reductions in 

physical activity, eventually contributing to frailty and loss of functional independence. The association 

between physical activity and survival reported in the Comprehensive Dialysis Study further emphasizes that 

physical activity may represent an important prognostic factor in this population (Johansen et al., 2013). 

However, the observational nature of some of the available evidence means that the relationship between 

physical activity and survival should not necessarily be interpreted as a direct causal effect. Patients who are 

more physically active may also have better baseline health, fewer comorbidities, or greater functional reserve. 

Nevertheless, the consistency of associations between physical activity, functional capacity, and clinical 

outcomes supports the relevance of exercise as an important component of dialysis care. 

The relationship between physical activity and nutritional status is another important aspect of the 

reviewed evidence. Dialysis patients are particularly vulnerable to protein-energy wasting, loss of lean body 

mass, and progressive muscle deterioration. Studies included in this review indicate that higher physical 

activity is associated with more favorable nutritional parameters and better body composition (Anand et al., 

2011; Cupisti et al., 2011). This relationship is likely bidirectional. Adequate energy and protein intake may 

support muscle function and exercise tolerance, while physical activity may contribute to the preservation of 

lean body mass and functional capacity. Therefore, exercise should not be considered independently of 

nutritional management. In patients at high risk of malnutrition or sarcopenia, combining individualized 

nutritional support with appropriately prescribed physical activity may be particularly important. This 

integrated approach may be more beneficial than interventions addressing either nutritional status or physical 

activity in isolation. 

The psychological and social implications of physical activity are also clinically relevant. Dialysis 

treatment is associated with a substantial burden of fatigue, depressive symptoms, sleep disturbances, reduced 

independence, and social limitations. The reviewed studies suggest that higher physical activity is associated 

with better psychological well-being and sleep-related outcomes, while exercise interventions may contribute 

to reductions in depressive symptoms and improvements in quality of life. However, the available evidence 

does not appear to demonstrate equally consistent effects across all psychological outcomes. For example, the 

intervention discussed in the reviewed literature improved depressive symptoms but did not significantly 

improve anxiety, and similar findings have been reported in other studies (Cupisti et al., 2017). This suggests 

that physical activity should be viewed as one component of a broader multidisciplinary approach to 

psychological care rather than as a substitute for psychological or pharmacological interventions when these 

are clinically indicated. Exercise may nevertheless provide additional benefits by improving self-efficacy, 

physical independence, and opportunities for social interaction. 

An important issue emerging from this review is the discrepancy between the evidence supporting 

physical activity and its limited implementation in dialysis settings. The barriers identified in the literature 

occur at both the patient and healthcare-system levels. Fatigue, comorbidities, fear of injury, lack of motivation, 

and uncertainty about appropriate exercise are important patient-related barriers. At the same time, insufficient 

professional training, limited resources, lack of dedicated rehabilitation programs, inadequate time, and the 

absence of standardized recommendations may prevent healthcare professionals from routinely incorporating 

exercise into dialysis care (Fiaccadori et al., 2014; Cupisti et al., 2013; Bennett & Hussein, 2021). 

Consequently, the limited uptake of exercise interventions should not be interpreted simply as a problem of 

patient adherence. Successful implementation requires changes in the organization of care and greater 

involvement of healthcare professionals in exercise promotion and prescription. 
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The evidence concerning the safety and feasibility of structured exercise programs is particularly 

encouraging. The reviewed studies indicate that appropriately designed interventions can improve walking 

capacity, muscular strength, endurance, mobility, and quality of life, while serious exercise-related adverse 

events were not reported in the clinical studies discussed in this review (Bennett & Hussein, 2021; Jhamb et 

al., 2023). These findings challenge the assumption that dialysis patients are generally too medically vulnerable 

to participate in physical activity. Nevertheless, safety depends on appropriate individualization, clinical 

assessment, supervision, and adaptation of exercise intensity to the patient's functional capacity and 

comorbidities. Therefore, the objective should not be to establish a single exercise program applicable to all 

dialysis patients, but rather to develop flexible strategies that can be adapted to individual clinical 

circumstances and preferences. 

An important limitation of the current evidence base is the heterogeneity of exercise interventions and 

outcome assessment. Studies differ with regard to the type, intensity, frequency, and duration of exercise, as 

well as the characteristics of participants and methods used to assess physical activity and clinical outcomes. 

This heterogeneity makes direct comparison between studies difficult and limits the development of 

universally applicable recommendations. Furthermore, the reviewed literature includes observational studies 

as well as feasibility and interventional studies, meaning that the strength of evidence is not uniform across all 

reported outcomes. The limited number of large-scale clinical trials also restricts the ability to determine the 
long-term effects of exercise on outcomes such as mortality, hospitalization, and healthcare utilization. These 

limitations should be taken into consideration when interpreting the association between physical activity and 

improved clinical outcomes. 

Future research should therefore focus on establishing more standardized and evidence-based exercise 

recommendations for different subgroups of dialysis patients. Further studies are needed to determine the 

optimal type, intensity, frequency, and duration of exercise and to clarify how exercise programs should be 

adapted according to age, comorbidity burden, nutritional status, dialysis modality, and baseline functional 

capacity. Large-scale randomized clinical trials with longer follow-up periods would also be valuable in 

determining whether improvements in physical functioning and quality of life translate into meaningful 

reductions in hospitalization and mortality. In addition, implementation research should investigate how 

exercise programs can be sustainably incorporated into routine dialysis care and which models of 

multidisciplinary cooperation are most effective. 

Taken together, the findings of this review support the view that physical activity should be regarded as 

an integral component of comprehensive dialysis care rather than an optional supportive intervention. Its 

potential benefits extend across physical, nutritional, psychological, and functional domains, while the 

available evidence suggests that appropriately individualized exercise programs are feasible and generally safe. 

However, the implementation gap remains substantial. Greater patient education, professional training, 

multidisciplinary collaboration, and the development of standardized recommendations are necessary to 

translate the existing evidence into routine clinical practice. Integrating physical activity with nutritional 

management and other supportive interventions may provide a more comprehensive strategy for preserving 

functional independence and improving quality of life among patients undergoing dialysis. 

 

5. Conclusions 
Physical activity represents a fundamental component of comprehensive healthcare for patients 

undergoing dialysis and plays an essential role in improving both physical and psychological outcomes in this 

vulnerable population. The available body of evidence consistently demonstrates that regular participation in 

appropriately adapted physical activity provides numerous clinically relevant benefits, including 

improvements in cardiovascular performance, muscular strength, functional capacity, nutritional status, and 

overall psychological well-being. Exercise interventions have been shown to contribute to better preservation 

of physical independence, enhanced mobility, and improved ability to perform activities of daily living, which 

are particularly important outcomes in patients with end-stage kidney disease who frequently experience 

progressive functional decline. 

Beyond its effects on physical performance, physical activity has a substantial impact on multiple 

aspects of patients’ quality of life. Regular exercise may contribute to reductions in depressive symptoms, 

fatigue, and sleep disturbances, while simultaneously promoting greater self-confidence, social interaction, 

and a sense of control over the disease process. These psychological and social benefits are of particular 

importance in dialysis patients, who often experience significant limitations related to the chronic nature of 

their condition, dependence on regular treatment sessions, reduced participation in everyday activities, and 
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increased risk of social isolation. Therefore, physical activity should not be considered solely as a method of 

improving physical fitness but rather as a multidimensional intervention capable of positively influencing 

various domains of health. 

Furthermore, evidence suggests that maintaining an active lifestyle may have important implications for 

long-term clinical outcomes. Higher levels of physical activity are associated with reduced hospitalization rates, 

improved functional outcomes, and lower mortality risk among dialysis patients. Conversely, insufficient 

physical activity contributes to a number of unfavorable consequences, including increased frailty, progressive 

muscle loss, impaired mobility, reduced exercise tolerance, poorer sleep quality, and deterioration of overall 

health status. The strong association between physical inactivity and adverse outcomes highlights the 

importance of recognizing physical activity as an integral element of dialysis management rather than an 

optional supportive intervention. 

Despite the well-established benefits and favorable safety profile of exercise interventions, the 

implementation of structured physical activity programs in routine dialysis care remains limited. Significant 

barriers continue to exist at both the individual patient level and within healthcare systems. Patients may 

experience difficulties initiating or maintaining physical activity due to fatigue, multiple comorbidities, fear of 

injury, reduced motivation, psychological distress, and uncertainty regarding the appropriate type and intensity 

of exercise. At the same time, healthcare-related barriers, including insufficient professional training, limited 
resources, lack of standardized protocols, and inadequate institutional support, continue to restrict the 

widespread incorporation of exercise programs into dialysis practice. 

Overcoming these challenges requires a multifaceted approach involving patient education, healthcare 

professional training, improved communication between members of multidisciplinary teams, and the 

development of integrated models of care. Increasing patient awareness regarding the safety and benefits of 

physical activity may help overcome misconceptions and improve motivation, while enhanced education of 

healthcare providers may facilitate more confident exercise prescription and monitoring. The involvement of 

nephrologists, nurses, physiotherapists, dietitians, and rehabilitation specialists is essential for creating 

individualized and sustainable exercise strategies tailored to patients’ functional abilities, clinical conditions, 

and personal needs. 

An additional important aspect highlighted by current evidence is the close and mutually reinforcing 

relationship between nutritional status and physical activity. Dialysis patients are particularly susceptible to 

protein-energy wasting, loss of muscle mass, and deterioration of nutritional status, all of which negatively 

affect exercise capacity and functional independence. At the same time, regular physical activity may 

contribute to improved appetite, preservation of lean body mass, enhanced metabolic function, and better 

utilization of nutrients. Therefore, interventions focusing exclusively on either nutritional support or exercise 

may not provide optimal results. Comprehensive approaches combining individualized dietary management 

with structured physical activity programs are likely to be the most effective strategy for improving overall 

health outcomes and preventing physical decline. 

Although existing research strongly supports the integration of exercise into dialysis care, further studies 

are needed to address remaining knowledge gaps and facilitate broader clinical implementation. Future 

research should focus on establishing standardized recommendations regarding exercise type, intensity, 

frequency, duration, and methods of monitoring in different subgroups of dialysis patients. Large-scale clinical 

trials are also needed to further evaluate the long-term effects of exercise interventions on survival, 

hospitalization rates, quality of life, and healthcare utilization. 

In conclusion, promoting and facilitating physical activity should become a cornerstone of holistic and 

patient-centered care for individuals undergoing dialysis therapy. Exercise represents a safe, effective, and 

accessible intervention with the potential to improve multiple dimensions of health, from physical functioning 

and nutritional status to psychological well-being and social participation. Future clinical efforts should 

prioritize the development of sustainable, individualized, and multidisciplinary exercise programs while 

simultaneously addressing existing organizational and patient-related barriers. Integrating physical activity 

into routine dialysis management may significantly contribute to improving quality of life, preserving 

functional independence, and achieving better long-term outcomes in this high-risk patient population. 
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