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Abstract: 

Introduction: Lipedema is a chronic adipose tissue disorder characterized by disproportionate 

accumulation of subcutaneous fat, primarily affecting the lower extremities. The condition 

occurs almost exclusively in women and is associated with pain, tissue sensitivity, easy 

bruising, and progressive functional limitations. These symptoms can impair mobility and 

negatively affect quality of life. 

Beyond its characteristic fat distribution, lipedema is increasingly recognized as a complex 

disorder involving adipose tissue dysfunction, vascular alterations, and impaired physical 

function. As symptoms progress, many individuals experience reduced participation in physical 

activity, which may contribute to further declines in mobility and overall health. 

Exercise is considered an important component of conservative management; however, 

evidence regarding its role in lipedema remains limited. Therefore, the aim of this narrative 

review was to summarize current knowledge on lipedema pathophysiology and its impact on 

physical activity and exercise capacity, and to evaluate the role of exercise in disease 

management. 

Materials and methods: An analysis of scientific articles available in PubMed, Scopus, and 

Google Scholar was conducted using the following keywords: “lipedema,” “physical activity,” 

“exercise,” “adipose tissue,” “inflammation,” “microcirculation,” and “functional limitations.” 

Peer-reviewed studies relevant to lipedema pathophysiology, clinical presentation, and 

exercise-based management were included. 
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Results: Lipedema is a chronic adipose tissue disorder characterized by abnormal subcutaneous 

fat accumulation, fibrosis, and extracellular matrix remodeling, which distinguish it from 

obesity and contribute to progressive lower limb enlargement and functional impairment [4,15]. 

Current evidence also indicates the presence of chronic low-grade inflammation and 

microvascular dysfunction, which are likely contributors to pain, tissue hypersensitivity, and 

reduced tolerance to mechanical loading [3,4,10]. These pathophysiological alterations provide 

a plausible biological basis for the functional limitations observed in affected individuals. 

Across studies, pain and discomfort consistently emerge as the primary barriers to physical 

activity participation, leading to reduced mobility, avoidance of exercise, and progressive 

physical deconditioning [10,24,33]. Preliminary evidence suggests that appropriately adapted 

low-impact exercise may improve functional outcomes and symptom burden; however, 

available data remain limited and largely derived from observational or pilot studies [4,10,24]. 

Collectively, the literature supports an integrated model in which adipose tissue dysfunction, 

pain, and reduced physical activity interact to negatively influence functional capacity in 

lipedema. 

Keywords: Lipedema; Exercise; Physical Activity; Functional Limitations; Pathophysiology; 

Inflammation 

 

 

 

 

 

 

1. Epidemiology 

Lipedema is a chronic adipose tissue disorder that occurs almost exclusively in women, with 

onset most commonly reported during periods of hormonal transition such as puberty, 

pregnancy, or menopause. This temporal pattern suggests a potential hormonal contribution to 

disease expression and progression [2,3,13]. 

The true prevalence of lipedema remains uncertain, largely due to the absence of universally 

accepted diagnostic criteria and frequent misclassification as obesity or lymphedema. Available 

estimates vary considerably, with some reports suggesting prevalence may be as high as 

approximately 10–11% of women; however, these figures should be interpreted cautiously due 

to likely underdiagnosis and selection bias [1,3,6]. 
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Epidemiological data are predominantly derived from European and North American 

populations, while large-scale studies from other regions remain scarce. This limited 

geographical representation constrains accurate estimation of global disease burden [2,6]. 

A major epidemiological challenge is delayed diagnosis, as many patients remain undiagnosed 

for years despite progressive symptom development. This is largely attributable to limited 

clinical awareness and overlap with other adipose and lymphatic disorders, particularly obesity 

and lymphedema [1,3,28]. 

 

2. Pathophysiology of Lipedema 

2.1. Adipose Tissue Dysfunction 

Lipedema is characterized by abnormal accumulation of subcutaneous adipose tissue, primarily 

affecting the lower extremities [2]. Compared with general obesity, lipedema tissue exhibits 

distinct structural alterations, including adipocyte hypertrophy, fibrosis, and extracellular 

matrix (ECM) remodeling [4]. Histological studies have reported enlarged adipocytes and 

increased deposition of connective tissue components, which contribute to increased tissue 

stiffness and progressive limb enlargement [4]. 

ECM remodeling appears to play an important role in disease progression. Increased collagen 

deposition and fibrotic changes may impair tissue elasticity and local microcirculation, 

potentially contributing to pain and mechanical discomfort during movement [4]. These 

structural changes may help explain the functional limitations commonly observed in 

individuals with lipedema. 

 

2.2. Chronic Low-Grade Inflammation 

Lipedema is increasingly associated with chronic low-grade inflammation. Altered adipose 

tissue exhibits elevated inflammatory activity, which may contribute to tissue remodeling and 

symptom progression [3,4]. Although this inflammatory profile is less pronounced than in 

classical inflammatory disorders, it is thought to play a relevant role in disease manifestations. 

Inflammatory mediators are implicated in pain sensitization, a key symptom of lipedema [4]. 

Persistent pain may limit mobility and reduce physical activity levels [10]. In this context, 

inflammation may represent an important mechanistic link between adipose tissue dysfunction 

and functional impairment. 
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2.3. Microvascular and Lymphatic Abnormalities 

Microvascular dysfunction is considered a key component of lipedema pathophysiology. 

Studies have demonstrated increased capillary fragility and vascular permeability within 

affected tissues, which may explain the frequent occurrence of easy bruising and edema-like 

clinical features [3,26]. 

Increased microvascular permeability can promote interstitial fluid accumulation and elevate 

tissue pressure, contributing to discomfort and reduced exercise tolerance. Although lymphatic 

dysfunction is not considered the primary mechanism in early-stage disease, secondary 

lymphatic impairment may develop as the condition progresses [2,4]. The combined effects of 

adipose tissue expansion, microvascular alterations, and disturbed fluid dynamics may further 

exacerbate mobility limitations and physical inactivity. 

 

2.4. Hormonal and Genetic Factors 

The marked predominance of lipedema in women and its frequent onset during puberty, 

pregnancy, and menopause suggest a role for hormonal factors in disease development [13,14]. 

Estrogen is hypothesized to influence adipose tissue distribution, vascular function, and 

inflammatory activity, and may therefore contribute to lipedema pathophysiology [13]. 

Genetic predisposition has also been proposed, as many patients report a positive family history 

and familial clustering of the disease. The occurrence of lipedema across generations supports 

the hypothesis of inherited susceptibility [2,14]. Although several candidate genes and 

molecular pathways have been investigated, no definitive genetic mechanism has been 

identified. 

Overall, current evidence supports a multifactorial model in which hormonal influences, genetic 

susceptibility, adipose tissue dysfunction, and microvascular abnormalities interact to drive 

disease onset and progression [2,4,13,14]. These interactions remain incompletely understood 

and require further investigation. 

 

3. Clinical Features and Diagnostic Challenges 

Lipedema is characterized by a distinctive pattern of symmetrical and disproportionate 

subcutaneous fat accumulation, primarily affecting the hips, buttocks, thighs, and lower legs 

while typically sparing the feet. This distribution pattern represents a key clinical feature 

distinguishing lipedema from other adipose and lymphatic disorders [3,6]. As the disease 
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progresses, enlargement of the affected limbs may become more pronounced, contributing to 

impaired mobility and reduced physical function. 

In addition to abnormal fat distribution, patients commonly experience pain, tenderness on 

palpation, tissue hypersensitivity, and a tendency toward easy bruising. In contrast to 

generalized obesity, lipedema is frequently associated with chronic pain and discomfort that 

significantly affects daily activities and quality of life [7,11]. Pain in lipedema has both 

nociceptive and neuropathic components, with recent studies confirming that neuropathic pain 

features are more common in lipedema than previously recognized [33]. Many individuals also 

report sensations of heaviness, fatigue, and swelling, particularly following prolonged standing 

or physical exertion. 

Lipedema is classified into stages based on progressive morphological changes. Stage I is 

characterized by a smooth skin surface with enlarged subcutaneous adipose tissue. Stage II 

involves uneven skin texture and the development of nodular fat deposits. In Stage III, larger 

lobular tissue formations and substantial limb enlargement become apparent, often resulting in 

marked functional impairment [2,4]. A recent new characterization of lipedema stages has 

further refined the understanding of stage-specific changes in pain, water retention, fat 

distribution, and skeletal muscle mass [35]. Advanced disease may be accompanied by 

secondary lymphatic involvement, referred to as lipo-lymphedema [2,4].  

 

3.1. Differential Diagnosis 

The diagnosis of lipedema may be challenging due to overlapping clinical features with several 

conditions affecting adipose tissue distribution. Obesity represents the most common 

differential diagnosis, as both conditions involve increased adipose tissue accumulation. 

However, lipedema is characterized by a disproportionate distribution pattern, relative sparing 

of the feet, and the presence of pain and bruising, which are not typical features of obesity alone 

[3,30]. The clinical distinction between lipedema and obesity is critical, as management 

strategies differ substantially between these conditions [30]. 

Lymphedema is another important differential diagnosis. Unlike lipedema, lymphedema 

typically involves the feet and is associated with impaired lymphatic drainage and a positive 

Stemmer sign. Although advanced lipedema may develop secondary lymphatic dysfunction, 

the two conditions differ in their primary pathophysiological mechanisms [16]. Recent 

comparative analyses have further clarified the histological and molecular differences between 
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lipedema, lipohypertrophy, and secondary lymphedema, aiding in more accurate differential 

diagnosis [32]. 

 

3.2. Diagnostic Limitations 

Despite increasing awareness, the diagnosis of lipedema is primarily based on clinical 

assessment. Currently, no specific laboratory markers or validated biomarkers are available to 

confirm the diagnosis, limiting objective diagnostic evaluation [2,28]. Recent studies have 

explored inflammatory markers such as neutrophil-to-lymphocyte ratio (NLR) and platelet-to-

lymphocyte ratio (PLR) as potential supportive tools, but these remain investigational [36]. 

Clinical diagnosis is therefore based on patient history, characteristic fat distribution, symptom 

profile, and physical examination findings. Although imaging modalities such as ultrasound 

and magnetic resonance imaging may provide supportive information—with three-dimensional 

ultrasound offering additional morphological detail [17]—they are not currently recommended 

as standalone diagnostic tools [2,28]. Advanced imaging techniques, including ultrasound and 

magnetic resonance imaging, have been proposed to support diagnostic evaluation, although 

their role in routine clinical practice remains to be standardized [5]. Newer ultrasound criteria 

specifically for lipedema diagnosis have been proposed, potentially improving diagnostic 

accuracy in the future [31]. 

Consequently, delayed diagnosis remains common. Many patients experience symptoms for 

years before accurate diagnosis, often undergoing repeated evaluations for obesity or 

lymphedema. This delay worsens disease progression, functional impairment, and quality of 

life [1,3]. Improving diagnostic awareness and establishing standardized criteria remain key 

priorities. 

 

4. Functional Limitations and Impact on Physical Activity 

Functional impairment is one of the most clinically significant consequences of lipedema. 

Although the disease is primarily characterized by pathological adipose tissue accumulation, its 

effects extend beyond morphological changes and substantially influence mobility, exercise 

capacity, and participation in physical activity. Pain, tissue sensitivity, limb enlargement, and 

psychological factors collectively contribute to reduced functional performance and impaired 

quality of life [7,10,11,24]. 
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4.1. Pain and Mobility Limitations 

Chronic pain is considered one of the hallmark symptoms of lipedema and a major contributor 

to functional impairment. Patients frequently report pain at rest, tenderness upon palpation, and 

increased discomfort during prolonged standing, walking, or exercise [12]. The characterization 

of pain in lipedema has advanced recently, with reliable pain pressure threshold assessments 

now available to quantify mechanical sensitivity in affected limbs [34]. The underlying 

mechanisms are likely multifactorial, involving inflammatory processes, increased tissue 

pressure, and microvascular alterations. Neuropathic pain features have been specifically 

identified in lipedema, distinguishing it from the predominantly mechanical pain seen in 

lymphedema [33]. 

In addition to pain, progressive enlargement of the lower extremities may alter movement 

patterns and increase mechanical stress on joints and surrounding tissues. These changes can 

impair gait efficiency, reduce mobility, and limit tolerance to weight-bearing activities. 

Consequently, many individuals experience exercise intolerance characterized by early fatigue, 

discomfort during physical exertion, and reduced capacity for regular physical activity [10]. 

 

4.2. Reduced Physical Activity Levels 

Several studies have reported lower physical activity levels in individuals with lipedema 

compared with healthy populations [10,11,24]. Objective assessments using accelerometry 

have confirmed lower daily step counts and reduced time spent in moderate-to-vigorous 

physical activity among women with lipedema compared with healthy controls [24]. A recent 

scoping review on objective measures of physical activity in lipedema confirmed that reduced 

activity levels are consistent across studies and are not explained by BMI alone [24]. Pain, limb 

heaviness, and reduced exercise tolerance are consistently identified as the main barriers to 

regular movement and sport participation [10,33]. 

As symptoms progress, many patients adopt increasingly sedentary behaviors to avoid 

discomfort. This reduction in physical activity may contribute to decreased cardiovascular 

fitness, loss of muscular strength, and worsening functional capacity. The presence of relative 

sarcopenia (reduced muscle mass relative to fat mass) documented in lipedema patients may 

further exacerbate this decline, creating a self-perpetuating cycle of deconditioning [35]. Given 

the central role of physical activity in maintaining musculoskeletal and metabolic health, these 

changes are clinically significant. 
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4.3. Psychological Barriers 

Psychological factors may further contribute to reduced physical activity participation in 

individuals with lipedema. Altered body image, dissatisfaction with appearance, and social 

stigma have been frequently reported [7,8,10,11]. These factors may reduce confidence and 

willingness to engage in exercise or social physical activities. 

In addition, symptoms of anxiety and depression appear more frequently in individuals with 

lipedema than in the general population [7,9,10]. A retrospective cross-sectional study 

comparing health-related quality of life in females with lipedema and bilateral leg lymphedema 

found that lipedema patients reported significantly worse scores on physical functioning, bodily 

pain, and vitality domains [37]. Chronic pain, functional limitations, and diagnostic delays may 

negatively affect psychological well-being, further reinforcing barriers to maintaining an active 

lifestyle. 

 

4.4. The Vicious Cycle of Pain, Inactivity, and Functional Decline 

The interaction between pain, reduced physical activity, and functional decline has been 

described as a self-reinforcing cycle in lipedema [10]. The conceptual framework of a self-

perpetuating cycle linking pain, inactivity, and functional decline has been explicitly described 

in recent sport science literature [38]. A multidimensional evaluation of pain in lipedema 

confirmed that pain severity correlates with disease stage and negatively predicts both 

functional capacity and quality of life, reinforcing this cyclical relationship [33]. Pain and 

discomfort discourage movement, leading to reduced physical activity and increased sedentary 

behavior. In turn, inactivity contributes to deconditioning, reduced muscular function, and 

further impairment of mobility. 

Progressive functional decline may exacerbate symptom severity and negatively affect both 

physical and psychological health. This bidirectional relationship underscores the importance 

of early intervention strategies aimed at preserving mobility and promoting safe, individualized 

physical activity [10,11,24]. 

Overall, functional limitations in lipedema arise from a complex interaction of biological and 

psychological factors, highlighting the need for multidisciplinary management approaches 

targeting both physical and behavioral components of the disease. 
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5. Exercise-Based Management in Lipedema 

Exercise is increasingly recognized as a relevant component of conservative management in 

lipedema, although evidence-based, condition-specific guidelines remain limited [4,10,24]. 

Recent consensus statements emphasize that exercise programs should be individualized and 

symptom-guided [39]. The primary goal of physical activity focuses on improving functional 

capacity, pain modulation, mobility, and quality of life [4,11]. 

Low-impact aerobic activities such as walking, aquatic exercise, and cycling are commonly 

recommended [4,10]. Aquatic exercise may be particularly beneficial, as hydrostatic pressure 

can support venous and lymphatic return while reducing joint stress and perceived pain [4]. 

Resistance training may improve muscular strength and functional stability [4,10]. However, 

training intensity should be carefully individualized, as higher baseline pain and neuropathic 

features are associated with lower tolerance for high-intensity loading [33]. 

Exercise adherence is often limited by pain, fatigue, and psychological factors [11]. Pain-related 

fear of movement and avoidance behavior have been identified as significant barriers to regular 

exercise [34]. 

Multidisciplinary approaches combining exercise therapy, compression, and conservative 

management may provide additional benefits [4,25]. Combining physical activity with dietary 

modification has been shown to reduce inflammatory mediators and improve functional 

capacity [36]. However, high-quality interventional studies remain scarce, limiting the 

development of standardized guidelines [10]. 

 

5.1. Aerobic / Low-Impact Exercise 

Low-impact aerobic exercise is considered the cornerstone of physical activity interventions in 

lipedema due to its reduced mechanical load on affected lower extremities. Walking is 

commonly recommended as a basic and accessible form of activity; however, intensity and 

duration often require individual adjustment to avoid symptom exacerbation [4,10]. 

Cycling is another frequently used modality, as it enables aerobic conditioning while 

minimizing vertical loading on painful tissues. Aquatic exercise is also considered particularly 

beneficial, as buoyancy reduces gravitational load while hydrostatic pressure may support 

venous and lymphatic return, potentially decreasing perceived heaviness and discomfort during 

movement [4]. 

Overall, low-impact aerobic exercise is associated with improvements in mobility, 

cardiovascular fitness, and general well-being, although evidence specific to lipedema remains 
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limited and largely observational [10]. Recent objective assessments using accelerometry 

confirm that women with lipedema spend significantly less time in moderate-to-vigorous 

physical activity than healthy controls, highlighting the need for tailored low-impact programs 

[24]. 

 

5.2. Resistance Training 

Resistance training plays an important role in improving muscular strength, joint stability, and 

functional performance in individuals with lipedema. Increased muscular support may reduce 

mechanical strain on connective tissues and improve movement efficiency during daily 

activities [4,10]. 

Improved lower-limb and core strength may also enhance postural control and reduce 

compensatory movement patterns commonly observed in advanced disease stages. Although 

concerns regarding symptom exacerbation exist, appropriately dosed resistance training 

appears safe when carefully individualized and progressively implemented. Notably, a recent 

characterization of lipedema stages found that relative sarcopenia (reduced muscle mass 

relative to fat mass) is present even in early stages, making resistance training particularly 

important [35]. 

Despite its potential benefits, resistance training in lipedema remains under-researched, and 

optimal training parameters have not been established [10]. 

 

5.3. High-Intensity Interval Training (HIIT) 

High-intensity interval training (HIIT) has been proposed as an efficient method for improving 

cardiometabolic fitness in various clinical populations. However, evidence regarding its 

application in lipedema remains extremely limited, and its suitability is still uncertain [10]. 

Given pain sensitivity, mechanical load intolerance, and reduced exercise capacity, HIIT should 

be applied with caution. Although short high-intensity bouts may theoretically improve fitness, 

they may also increase symptom burden and reduce adherence in individuals with moderate to 

severe disease. This caution is supported by evidence that lipedema patients exhibit reduced 

pain pressure thresholds and heightened mechanical sensitivity, making high-impact or high-

intensity activities poorly tolerated [34]. 

At present, HIIT cannot be considered a standard recommendation and should be reserved for 

carefully selected individuals under professional supervision [10]. 
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5.4. Compression Therapy and Exercise Synergy 

Compression therapy is frequently used in conservative management of lipedema and may 

provide additional benefits when combined with physical activity. External compression may 

reduce tissue discomfort, support venous and lymphatic return, and improve exercise tolerance 

during movement [25,27]. 

The combined use of compression garments and exercise may enhance symptom control by 

reducing perceived heaviness and pain, potentially improving adherence to physical activity 

programs. Although evidence remains limited, this approach is widely used in clinical practice 

and may represent a promising adjunct strategy for improving functional outcomes [4,27]. 

 

5.5. Clinical Recommendations 

Exercise prescription in lipedema should be individualized according to disease stage, symptom 

severity, and functional capacity. Gradual progression is recommended to minimize symptom 

exacerbation and improve long-term adherence [4,10]. 

Pain-guided activity is a key principle, with exercise intensity adjusted based on symptom 

response rather than fixed performance targets. Excessive mechanical loading should be 

avoided, as it may worsen pain and reduce engagement in physical activity. Clinical 

recommendations from recent systematic reviews suggest that a combination of low-impact 

aerobic exercise, resistance training, and aquatic therapy, performed 3–5 times per week for 

20–45 minutes, is both safe and beneficial for improving pain, mobility, and quality of life in 

lipedema [24,39]. 

The most effective approach appears to involve low-impact aerobic exercise, resistance 

training, and patient-centered programming. However, high-quality studies remain limited, and 

further research is needed to establish evidence-based guidelines [10]. 

 

6. Current and Emerging Therapeutic Approaches 

The management of lipedema is primarily conservative, focusing on symptom reduction, 

functional improvement, and quality of life rather than curative treatment. Given the 

multifactorial nature of the disease, therapeutic strategies are typically multimodal and require 

long-term individualized management [1,6,25]. 
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6.1. Conservative Treatment 

Conservative management remains the first-line approach in lipedema and is primarily aimed 

at reducing pain, improving mobility, and limiting disease progression. Compression therapy is 

widely used and represents one of the most established interventions. Graduated compression 

garments may reduce tissue swelling, improve venous and lymphatic return, and decrease 

sensations of heaviness and discomfort in the lower extremities [25,27]. 

Manual lymphatic drainage (MLD) is also frequently applied, particularly in patients with 

secondary lymphatic involvement or more advanced disease stages. Although lipedema is not 

primarily a lymphatic disorder, MLD may provide symptomatic relief by improving fluid 

dynamics and reducing subjective swelling and discomfort [6,25]. However, the evidence base 

remains limited, and effects appear to be predominantly symptomatic rather than disease-

modifying. 

 

6.2. Nutritional Approaches 

Nutritional strategies are increasingly discussed as adjunctive interventions in lipedema 

management, although robust clinical evidence remains limited. Among dietary approaches, 

ketogenic or very low-carbohydrate diets have gained attention due to potential anti-

inflammatory effects and possible influence on adipose tissue metabolism [20,21,23]. 

Preliminary studies suggest improvements in body composition, pain perception, and quality 

of life; however, these findings are primarily based on small cohorts or observational data, 

limiting generalizability [21,23]. A recent systematic review of dietary interventions for 

lipedema confirmed that while short-term benefits have been reported, high-quality evidence 

remains insufficient to support routine clinical recommendation [39]. At present, nutritional 

interventions should be considered supportive rather than primary therapeutic strategies, and 

their effects require further high-quality investigation. Beyond dietary patterns, specific 

nutraceutical interventions have also been proposed as supportive strategies, although evidence 

remains preliminary [22]. 

 

6.3. Surgical Options 

Liposuction represents the most established surgical intervention for lipedema, particularly in 

patients with advanced disease and significant functional impairment. Techniques such as 

water-assisted liposuction have demonstrated improvements in pain, mobility, and patient-

reported outcomes [18]. 
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Long-term studies suggest sustained symptom relief, including reduced limb volume and 

improved quality of life [19]. However, liposuction does not address the underlying 

pathophysiology of the disease and is therefore not considered curative. Careful patient 

selection and long-term follow-up are essential, as outcomes depend strongly on disease stage 

and post-operative management [18,19]. Recent retrospective studies have further confirmed 

that lipedema reduction surgery improves pain, mobility, physical function, and quality of life 

in carefully selected patients [35]. 

 

6.4. Emerging Therapies 

Emerging therapeutic approaches in lipedema increasingly focus on targeting inflammation, 

tissue remodeling, and functional impairment. Anti-inflammatory strategies, including 

lifestyle-based interventions and metabolic modulation, are being explored as adjunctive 

options due to the role of chronic low-grade inflammation in disease progression [3,4]. 

Multimodal rehabilitation programs combining exercise therapy, compression, nutritional 

support, and psychological care are gaining attention. These approaches aim to address both 

physiological and functional aspects of the disease simultaneously [4,10]. A 7-month 

prospective dietary and lifestyle intervention demonstrated that combined non-pharmacological 

approaches can reduce inflammatory mediators and improve functional capacity, supporting 

the feasibility of such multimodal programs [36]. Although promising, these approaches remain 

insufficiently evaluated in controlled trials. The importance of coordinated, multidisciplinary 

care models has been increasingly recognized as essential for addressing the complex needs of 

individuals with lipedema [25]. 

 

7. Discussion  

This narrative review highlights lipedema as a chronic adipose tissue disorder characterized by 

structural abnormalities, microvascular dysfunction, hormonal influences, and chronic low-

grade inflammation. Critically, these mechanisms collectively contribute to pain, mechanical 

sensitivity, and progressive functional limitations. These factors ultimately shape physical 

activity behavior and exercise tolerance [3,4,10]. 

Structural changes in adipose tissue, including fibrosis and ECM remodeling, increase tissue 

stiffness and mechanical discomfort [4,15]. Microvascular abnormalities and inflammatory 

processes contribute to pain sensitization [3,4]. These factors reduce tolerance to mechanical 

load, leading to reduced physical activity, progressive deconditioning, and further functional 
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decline [10,24]. This creates a bidirectional relationship where symptoms limit activity and 

inactivity exacerbates impairment. 

Despite the central role of physical activity, exercise-based interventions in lipedema remain 

under-researched. Current evidence is largely based on observational studies and small pilot 

trials rather than high-quality RCTs [4,10]. Exercise prescription is therefore guided more by 

clinical experience than robust evidence. 

From a sport and exercise medicine perspective, exercise interventions must be adapted to 

individual tolerance, focusing on improving functional capacity rather than traditional 

performance targets [4,10,25]. Early identification of movement limitations allows for timely 

implementation of individualized exercise programs [4,10,24]. 

A major limitation is the absence of standardized exercise guidelines for lipedema, with no 

consensus on optimal frequency, intensity, or progression models [4,10,24]. Most research 

relies on self-reported activity levels rather than objective measures such as accelerometry [24]. 

Future trials should explore optimal exercise dosing, progression strategies, and the interaction 

between exercise and adjunctive therapies such as compression and nutritional interventions 

[4,10,36,39]. 

In summary, lipedema creates a self-perpetuating cycle of pain, inactivity, and deconditioning 

[10,24]. Although exercise is a promising strategy, its application remains insufficiently 

supported by high-quality evidence. Advancing the field requires well-designed intervention 

studies, standardized protocols, and objective assessment of physical activity [4,10,24]. 

 

8. Limitations 

This narrative review is subject to several limitations that should be considered when 

interpreting the presented findings. First, the study design is based on a narrative synthesis of 

the literature rather than a systematic review methodology, which introduces the potential for 

selection bias and limits reproducibility of the search strategy [4,10]. 

Second, the available literature on lipedema is heterogeneous with regard to study design, 

diagnostic criteria, population characteristics, and outcome measures. This variability reduces 

comparability across studies and limits the ability to draw definitive conclusions, particularly 

in relation to physical activity and exercise interventions [4,10,24]. 

Third, the evidence base for exercise-based and other interventional approaches remains 

limited. The majority of studies are observational or pilot in nature, with a lack of randomized 

controlled trials evaluating standardized and progressive exercise protocols in lipedema 
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populations. This restricts the strength of evidence supporting specific physical activity 

recommendations [4,10,24]. 

Finally, diagnostic inconsistency across studies represents an additional limitation. The absence 

of validated biomarkers and reliance on clinical criteria may lead to variability in case 

definition, contributing to heterogeneity in reported outcomes and limiting cross-study 

comparability [1,6,28]. 

Despite these limitations, this review provides a structured synthesis of current evidence linking 

pathophysiology, functional impairment, and exercise-based management in lipedema, and 

highlights key areas for future research in sport and exercise science. 

 

9. Conclusions 

Lipedema is a chronic disorder of adipose tissue driven by a complex interaction of structural, 

inflammatory, vascular, and hormonal mechanisms. These factors collectively lead to pain, 

reduced mobility, and progressive functional decline. Across the available literature, functional 

limitations emerge as a central feature of the disease, significantly affecting daily activities and 

limiting participation in physical activity. 

Physical activity and exercise represent promising strategies in the conservative management 

of lipedema, offering potential benefits for pain reduction, functional capacity, and overall 

quality of life. However, current evidence remains limited, and exercise prescription continues 

to be based largely on general principles rather than condition-specific research. 

A major gap in the existing literature is the absence of standardized, evidence-based physical 

activity guidelines tailored specifically to individuals with lipedema. High-quality 

interventional studies, particularly randomized controlled trials, are urgently needed to 

determine optimal exercise modalities, intensity levels, and progression strategies for this 

population. 
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