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ABSTRACT 

Purpose of research. The aim of this study was to evaluate the roles of vitamin D and physical 

activity in the management of endometriosis, with particular emphasis on their effects on pain 

reduction, physical function, and reproductive health in affected women. Research materials 

and methods. A literature-based review was conducted using major scientific databases, 

including PubMed, Scopus, and Web of Science. The analysis included original studies, 

randomized controlled trials, systematic reviews, and meta-analyses focusing on vitamin D 

status, supplementation, and physical activity interventions in women with endometriosis. 

Basic results. Vitamin D exhibits immunomodulatory, anti-inflammatory, antiproliferative, 

and anti-angiogenic properties mediated through the vitamin D receptor (VDR), which is 

widely expressed in reproductive tissues. Lower serum levels of 25-hydroxyvitamin D may be 

associated with increased risk and severity of endometriosis; however, clinical evidence 

regarding pain reduction remains inconsistent. 

Physical activity, including aerobic exercise and mind–body interventions such as yoga, has 

been shown to reduce pain, improve quality of life, and positively influence psychological well-

being through anti-inflammatory and neuroendocrine mechanisms. 

Emerging evidence suggests that optimizing vitamin D levels, combined with regular physical 

activity, may produce synergistic effects, particularly in improving physical performance, 

reducing inflammation, and supporting bone health. 

Conclusions. Vitamin D and physical activity may serve as safe and effective complementary strategies 

in the management of endometriosis. Their integration into a personalized, multidisciplinary approach 

may improve patient outcomes; however, further high-quality studies are required to establish 

standardized clinical guidelines. 

Keywords: endometriosis; vitamin D; physical activity; pelvic pain; reproductive health; lifestyle 
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1. Introduction  

Endometriosis is a chronic, estrogen-dependent systemic inflammatory disease affecting 

approximately 10% of women of reproductive age worldwide [34]. It is characterized by the 

presence of endometrial-like tissue, including glands and stroma, outside the uterine cavity, 

most often in the pelvic area but also in extrapelvic sites. The disease presents with a wide range 

of clinical symptoms, including dysmenorrhea, chronic pelvic pain, dyspareunia, dyschezia and 

infertility, affecting approximately 30–50% of patients [4]. 

Due to the nonspecific nature of symptoms, the diagnosis of endometriosis is often delayed by 

8–12 years, leading to increased healthcare burdens and a significant decline in patient’s quality 

of life [35]. Despite extensive research, the precise pathogenesis of endometriosis remains only 

partly understood. Several theories have been proposed, including retrograde menstruation, 

coelomic metaplasia, and genetic and immunological factors [30]. Chronic inflammation and 

oxidative stress in the peritoneal environment play crucial roles, promoting the adhesion, 

invasion, and angiogenesis of ectopic lesions [4]. 

Current treatment strategies mainly rely on hormonal therapy to suppress ovulation and 

estrogen production, along with surgical removal of lesions. However, these approaches are 

often associated with side effects, limited long-term effectiveness, and a high recurrence rate 

[5]. Therefore, increasing attention has been directed toward complementary and lifestyle-

based interventions that may support conventional treatment. 

Vitamin D, a secosteroid hormone with pleiotropic effects, has emerged as a potential 

modulator of endometriosis due to its immunomodulatory, anti-inflammatory, and anti-

proliferative properties [10, 32]. The vitamin D receptor (VDR) is widely expressed in 

reproductive tissues, and genetic research indicates that polymorphisms in VDR-related genes 

may affect susceptibility to endometriosis [6]. Additionally, observational and epidemiological 

studies indicate that lower serum levels of 25-hydroxyvitamin D may be associated with 

increased risk and greater severity of the disease [1,13]. 

Mechanistically, the active form of vitamin D (1,25(OH)₂D₃) may inhibit the production of pro-

inflammatory cytokines, prostaglandins, and matrix metalloproteinases (MMP-2 and MMP-9), 

thereby potentially limiting lesion progression [14, 30]. However, current evidence on the 

clinical effectiveness of vitamin D supplementation remains inconsistent, as highlighted by 

recent systematic reviews [2,8,31]. 

In addition to nutritional and metabolic factors, physical activity has been identified as an 

important non-pharmacological approach in managing endometriosis. Regular exercise may 

reduce pain symptoms, improve physical function, and enhance quality of life through multiple 
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mechanisms, including anti-inflammatory effects, improved pelvic blood flow, and modulation 

of hormonal balance [13,16,26]. Additionally, contracting skeletal muscles act as an endocrine 

organ, releasing myokines with anti-inflammatory properties and stimulating β-endorphin 

secretion, which may increase pain tolerance and improve psychological well-being [27]. 

Emerging evidence indicates a possible interaction between vitamin D levels and physical 

activity. Exercise may influence serum vitamin D concentrations, while adequate vitamin D 

status could enhance physical performance and musculoskeletal health [23, 21]. Despite these 

findings, the combined effects of vitamin D and exercise in endometriosis remain poorly 

understood, highlighting a significant gap in current research. 

 

The aim of this literature-based review is to evaluate the roles of vitamin D and physical activity 

in endometriosis, with particular emphasis on their effects on pain relief, physical function, and 

reproductive health, as well as to investigate potential synergistic mechanisms underlying their 

combined effects. 

 

2. Research materials and methods 

2.1 Search strategy 

A comprehensive literature search was conducted across multiple electronic databases, 

including PubMed, MEDLINE, Scopus, Web of Science, Google Scholar, and The Cochrane 

Library. The search aimed to identify studies investigating the roles of vitamin D and physical 

activity in women diagnosed with endometriosis. 

The screening process involved a stepwise evaluation of titles, abstracts, and full-text articles 

to ensure relevance to the research topic. To enhance the completeness of the review and 

minimize the risk of omitting relevant publications, the reference lists of all included studies 

were manually screened (snowballing method). 

The search strategy was developed to capture both clinical and mechanistic studies examining 

the impact of vitamin D status and physical activity on endometriosis-related outcomes, 

including pain, inflammation, quality of life, and reproductive function. 
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2.2 Keywords 

The literature search was performed using combinations of the following keywords and 

Medical Subject Headings (MeSH), connected with Boolean operators (AND, OR): 

“endometriosis”, “vitamin D”, “25-hydroxyvitamin D”, “25(OH)D”, “vitamin D receptor”, 

“physical activity”, “exercise”, “pelvic pain”, “inflammation”, “reproductive health”, and 

“infertility”. 

Search queries were adapted to the indexing systems and requirements of each database. 

2.3 Inclusion criteria  

Studies were included in the review if they met the following criteria: 

• Articles published in English  

• Studies involving human participants, particularly women of reproductive age with 

clinically or surgically confirmed endometriosis  

• Original research articles, including randomized controlled trials (RCTs), cohort studies, 

and cross-sectional studies, as well as systematic reviews and meta-analyses  

• Studies investigating the relationship between vitamin D status, supplementation, or 

physical activity and endometriosis-related outcomes (e.g., pain, inflammation, fertility, 

or quality of life)  

• Publications published between 1990 and 2025, ensuring inclusion of both foundational 

and recent scientific evidence 

2.4 Exclusion criteria 

The following studies were excluded: 

• Case reports and case series due to limited generalizability  

• Non-peer-reviewed publications, including conference abstracts, editorials, letters to the 

editor, preprints, and unpublished manuscripts  

• Studies unrelated to the scope of this review, including those focusing exclusively on 

primary dysmenorrhea without confirmed endometriosis  

• Studies not addressing vitamin D, physical activity, or their interaction in the context of 

endometriosis  
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2.5 Data analysis 

A qualitative synthesis of the selected studies was conducted. Extracted data included study 

characteristics (study design, sample size, population), type of intervention (vitamin D 

supplementation dosage, duration, form; type, frequency, and intensity of physical activity), 

and key clinical outcomes. 

Primary outcomes of interest included pain severity (commonly assessed with the Visual 

Analog Scale, VAS), quality of life (e.g., SF-36, EHP-30 questionnaires), inflammatory 

markers, and reproductive outcomes (e.g., fertility indicators and pregnancy rates). 

The findings were critically evaluated regarding methodological quality, consistency of results, 

and clinical relevance. Particular attention was given to discrepancies across studies, including 

differences in study design, population characteristics, and intervention protocols, as 

highlighted in recent systematic reviews [2,16,17]. 

3. Pathophysiology of endometriosis 

The pathophysiology of endometriosis is complex, multifactorial, and not yet fully elucidated. 

Currently, endometriosis is no longer viewed solely as the ectopic presence of endometrial-like 

tissue but rather as a chronic, systemic, estrogen-dependent inflammatory disorder involving 

hormonal, immunological, and molecular dysregulation [4,34]. The development and 

progression of the disease result from intricate interactions between endocrine imbalance, 

immune dysfunction, and persistent inflammatory processes within the peritoneal environment 

[4,30]. 

3.1 Theories of ectopic lesion formation 

Several hypotheses have been proposed to explain the origin of ectopic endometrial lesions. 

The most widely accepted theory is retrograde menstruation (Sampson’s theory), which 

suggests that menstrual blood containing viable endometrial cells refluxes through the fallopian 

tubes into the peritoneal cavity [34]. Although this phenomenon occurs in the majority of 

women, only a subset develops endometriosis, indicating that additional factors—particularly 

immune dysfunction and genetic susceptibility—are required for implantation and survival of 

ectopic tissue [6,30]. 
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The coelomic metaplasia theory proposes that peritoneal cells may transform into endometrial-

like cells in response to hormonal and inflammatory stimuli [34]. The embryonic (Müllerian) 

theory suggests that endometriosis may arise from displaced Müllerian remnants during fetal 

development, explaining cases occurring before menarche or in atypical anatomical locations 

[34]. 

Additionally, lymphatic and hematogenous dissemination may account for distant lesions, such 

as those found in the lungs or brain [34]. The stem cell theory further supports the involvement 

of progenitor cells capable of migrating, differentiating, and contributing to ectopic lesion 

formation [4]. 

3.2 Hormonal dysregulation and progesterone resistance 

Endometriosis is a strongly estrogen-dependent condition. Ectopic lesions exhibit increased 

local estradiol production due to overexpression of aromatase and steroidogenic acute 

regulatory protein (StAR), which promotes cellular proliferation and sustains inflammation 

[4,14]. 

Simultaneously, progesterone resistance represents a hallmark of the disease. This phenomenon 

is associated with reduced expression of progesterone receptor isoform B (PR-B) and epigenetic 

modifications, including promoter hypermethylation [4]. As a result, progesterone-mediated 

anti-inflammatory and anti-proliferative effects are impaired, leading to uncontrolled tissue 

growth and persistence of lesions [30]. 

3.3 Immune dysfunction and chronic inflammation 

Impaired immune surveillance plays a critical role in the pathogenesis of endometriosis. Under 

physiological conditions, immune cells such as macrophages, natural killer (NK) cells, and T 

lymphocytes effectively eliminate ectopic endometrial cells from the peritoneal cavity. In 

women with endometriosis, this process is disrupted [4,30]. 

Key immunological alterations include: 

• reduced cytotoxic activity of NK cells, facilitating survival of ectopic implants [30]  

• activation of macrophages, which secrete pro-inflammatory cytokines such as IL-1, IL-6, 

IL-8, and TNF-α, promoting lesion growth and angiogenesis [4]  
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• activation of inflammatory signaling pathways, including NF-κB, leading to enhanced cell 

adhesion, proliferation, and resistance to apoptosis [4,14]  

This persistent inflammatory environment contributes not only to disease progression but also 

to symptom severity.  

3.4 Oxidative stress 

Oxidative stress represents another important factor in the pathogenesis of endometriosis. An 

imbalance between reactive oxygen species (ROS) and antioxidant defense systems has been 

observed in the peritoneal fluid of affected women [4]. 

Elevated ROS levels may induce DNA damage, lipid peroxidation, and activation of pro-

inflammatory signaling pathways, thereby facilitating the establishment and progression of 

ectopic lesions [30]. Furthermore, oxidative stress has been closely associated with both pain 

severity and infertility in endometriosis patients [4]. 

3.5 Angiogenesis and neurogenesis- mechanisms of pain 

The survival and expansion of endometriotic lesions depend on the formation of new blood 

vessels. Angiogenesis is primarily mediated by vascular endothelial growth factor (VEGF), 

which is overexpressed in ectopic endometrial tissue [4,30]. 

In addition to vascularization, neurogenesis plays a crucial role in pain generation. 

Endometriotic lesions secrete nerve growth factor (NGF) and other neurotrophic factors, 

leading to increased innervation of ectopic tissue [30]. These newly formed nerve fibers are 

often hypersensitive, contributing to chronic pelvic pain and dysmenorrhea. 

Over time, persistent peripheral stimulation may lead to central sensitization, a process in which 

pain perception becomes independent of lesion size or location. This mechanism may explain 

the frequently observed discrepancy between the extent of disease and symptom severity [30]. 

4. Role of vitamin D in endometriosis 

Vitamin D, a secosteroid hormone with pleiotropic biological functions, plays a significant role 

in female reproductive health and has been increasingly investigated in the context of 

endometriosis [3,4,32]. Its active form, calcitriol (1,25(OH)₂D₃), exerts both genomic and non-
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genomic effects through binding to the vitamin D receptor (VDR), which is widely expressed 

in reproductive tissues, including the endometrium, ovaries, and ectopic endometriotic lesions 

[3,6,12]. 

The presence of VDR and vitamin D-metabolizing enzymes within both eutopic and ectopic 

endometrial tissues suggests that vitamin D may act locally, influencing cellular proliferation, 

inflammatory responses, and immune regulation associated with the disease [4,14]. 

4.1 Molecular and cellular mechanisms 

The biological effects of vitamin D in endometriosis are mediated through several key 

mechanisms. 

Anti-inflammatory effects: Calcitriol suppresses the production of pro-inflammatory cytokines, 

including IL-1β, IL-6, IL-8, and TNF-α, thereby attenuating the chronic inflammatory state 

characteristic of endometriosis [4,14,28]. Additionally, vitamin D reduces prostaglandin 

synthesis (particularly PGE₂) through modulation of cyclooxygenase-2 (COX-2) and 15-

hydroxyprostaglandin dehydrogenase (15-PGDH), which may contribute to pain reduction 

[14,28]. 

Anti-proliferative and pro-apoptotic properties: Experimental studies indicate that vitamin D 

inhibits proliferation and invasiveness of endometrial stromal cells (ESCs), induces apoptosis, 

and promotes cell cycle arrest [4,14]. These effects may limit the growth and persistence of 

ectopic lesions. 

Anti-angiogenic activity: Vitamin D has been shown to downregulate the expression of vascular 

endothelial growth factor (VEGF) and matrix metalloproteinases (MMP-2 and MMP-9), 

thereby reducing angiogenesis and tissue invasion capacity of endometriotic lesions [4,14]. 

Immunomodulatory effects: Vitamin D modulates both innate and adaptive immune responses 

by influencing macrophages, T lymphocytes, and natural killer (NK) cells. This may enhance 

immune surveillance and facilitate the clearance of ectopic endometrial cells from the peritoneal 

cavity [3,4,6]. 
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4.2 Vitamin D status and risk of endometriosis 

A growing body of observational and epidemiological evidence suggests an association 

between serum 25-hydroxyvitamin D [25(OH)D] levels and the risk of endometriosis. 

Several studies report an inverse relationship between vitamin D levels and disease occurrence, 

indicating that lower serum concentrations may be associated with increased risk and severity 

of endometriosis [1,13,5]. Population-based analyses, such as data from the NHANES cohort, 

have demonstrated a higher prevalence of endometriosis among women with lower vitamin D 

levels [13]. 

Similarly, Mendelian randomization analysis suggests a potential relationship between 

circulating 25(OH)D levels and susceptibility to endometriosis, although causality remains 

uncertain [1]. Some evidence indicates that vitamin D deficiency (e.g., <20 ng/mL) may 

significantly increase disease risk, whereas higher concentrations may exert a protective effect 

[4].  

However, the available evidence is not entirely consistent. Certain studies have reported higher 

vitamin D levels in patients with endometriosis, possibly due to altered local metabolism, 

including increased expression of 1α-hydroxylase in ovarian tissue [4,8]. These discrepancies 

highlight the complexity of vitamin D metabolism and the need for further investigation. 

4.3 Effects of vitamin D supplementation on clinical outcomes 

The clinical impact of vitamin D supplementation in endometriosis remains inconclusive.  

Some randomized controlled trials (RCTs) have demonstrated that high-dose vitamin D 

supplementation (e.g., 50,000 IU weekly or biweekly) may significantly reduce dysmenorrhea 

and chronic pelvic pain [2,29]. In addition, vitamin D supplementation has been associated with 

improvements in inflammatory biomarkers, such as high-sensitivity C-reactive protein (hs-

CRP), and increased total antioxidant capacity (TAC) [4]. 

However, other studies and systematic reviews have failed to demonstrate a statistically 

significant advantage of vitamin D supplementation over placebo in reducing pain, particularly 

in postoperative settings [2,31]. Furthermore, recent analyses suggest that while vitamin D may 
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have beneficial effects on reproductive outcomes, including pregnancy rates, the available 

evidence remains limited and heterogeneous [9]. 

Overall, current findings indicate that vitamin D supplementation may have supportive, but not 

definitive, clinical benefits, and its effectiveness may depend on baseline vitamin D status, 

disease stage, and individual patient characteristics. 

4.4 Evidence from Mendelian Randomization Studies 

Recent Mendelian randomization (MR) studies provide important insights into the potential 

causal relationship between vitamin D and endometriosis. 

Pan et al. [1] found no clear evidence that genetically determined serum 25(OH)D levels 

directly influence the overall risk of endometriosis. This suggests that associations observed in 

observational studies may be confounded by environmental or lifestyle factors. 

Interestingly, subgroup analyses indicated a possible positive association between ovarian 

endometriosis and vitamin D levels, highlighting heterogeneity in disease mechanisms across 

different endometriosis phenotypes [1]. 

These findings underscore the complexity of the relationship between vitamin D and 

endometriosis and highlight the need for further well-designed studies to clarify causal 

pathways and clinical relevance.  

5. Physical activity and symptom relief in endometriosis 

Physical activity (PA) and structured exercise interventions are increasingly recognized as 

important components of non-pharmacological management strategies in women with 

endometriosis [25,27,35]. Although the available evidence remains heterogeneous due to 

differences in study design, intervention type, and outcome measures, a growing body of 

literature suggests that regular physical activity may positively influence both physical and 

psychological aspects of the disease [16,17,25]. 
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5.1 Biological and analgesic mechanisms 

The beneficial effects of physical activity in endometriosis are mediated through several 

interconnected biological mechanisms. 

Anti-inflammatory effects (myokines): Contracting skeletal muscles function as an endocrine 

organ, releasing myokines such as interleukin-10 (IL-10), which exert systemic anti-

inflammatory effects and may counteract the chronic inflammatory state associated with 

endometriosis [17,27]. Exercise also induces transient increases in cortisol and catecholamines, 

contributing to short-term suppression of inflammatory processes [17]. 

Hormonal regulation: Physical activity may influence hormonal balance by increasing levels of 

sex hormone-binding globulin (SHBG), thereby reducing the bioavailability of circulating 

estrogens, which are key drivers of endometriotic lesion growth [25,27]. Additionally, regular 

exercise improves insulin sensitivity and metabolic regulation, which may indirectly affect 

disease progression [25]. 

Pain modulation (neuroendocrine mechanisms): Exercise stimulates the release of β-endorphins 

and activates the endocannabinoid system, including increased levels of anandamide, leading 

to elevated pain thresholds and improved mood [27]. These mechanisms are particularly 

relevant in the context of chronic pelvic pain and central sensitization observed in endometriosis. 

Improved pelvic circulation and muscle relaxation: Regular physical activity may enhance 

blood flow in the pelvic region, reduce muscle tension, and facilitate the clearance of 

inflammatory mediators, thereby contributing to symptom relief [25,26]. 

5.2 Effects on quality of life and clinical outcomes 

Evidence from systematic reviews and meta-analyses indicates that exercise-based 

interventions can significantly improve multiple domains of quality of life (QoL) in women 

with endometriosis, including pain intensity, emotional well-being, and perceived control over 

symptoms [16,17,26]. 

Mind–body interventions (e.g., yoga): Evidence suggests that practices such as Hatha yoga may 

significantly reduce daily pain intensity, improve body awareness, and enhance psychological 

well-being in affected women [25,27]. 
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Aerobic and relaxation-based exercise: Aerobic training (e.g., running, cycling) and progressive 

muscle relaxation techniques have been associated with reductions in dysmenorrhea, anxiety, 

and depressive symptoms [16,26]. 

Frequency and intensity of exercise: Studies suggest that regular physical activity—typically at 

least 150 minutes per week or ≥3 sessions weekly—is associated with reduced frequency and 

severity of pain episodes [17,25]. However, excessive or high-intensity exercise may 

exacerbate symptoms in some patients, highlighting the need for individualized exercise 

prescriptions [27]. 

5.3 Supportive role in pharmacological treatment and bone health 

Physical activity may also play a supportive role in patients undergoing conventional hormonal 

therapy. 

Reduction of treatment-related side effects: Exercise has been shown to mitigate certain adverse 

effects associated with pharmacological treatments, such as weight gain and hormonal 

imbalances (e.g., during danazol therapy) [25]. 

Bone health protection: Women treated with gonadotropin-releasing hormone (GnRH) agonists 

are at increased risk of decreased bone mineral density (BMD). Regular weight-bearing and 

aerobic exercise may help preserve or improve BMD, particularly in the femoral neck region 

[25,35]. 

5.4 Summary and clinical recommendations 

Despite methodological limitations and variability across studies, the majority of available 

evidence supports a beneficial role of physical activity in the management of endometriosis 

symptoms [16,17,25]. 

Healthcare professionals should consider incorporating individualized physical activity 

recommendations into patient care, taking into account disease severity, pain levels, and overall 

physical condition. Moderate, regular exercise appears to be the most effective and sustainable 

approach, while overly intensive training should be avoided due to the potential risk of 

symptom exacerbation [27].  
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6. Combined effects of vitamin D and physical activity 

The combination of vitamin D supplementation and regular physical activity may produce 

synergistic effects, potentially leading to greater therapeutic benefits than either intervention 

alone. Although direct evidence specifically addressing their combined impact in endometriosis 

remains limited, findings from related fields and mechanistic studies suggest significant 

potential for improving pain, inflammation, and overall physiological function [4,23,25]. 

6.1 Mechanisms of biological synergy 

The synergistic interaction between vitamin D and physical activity appears to involve 

modulation of overlapping molecular and metabolic pathways. 

Regulation of inflammatory and oxidative pathways: Both vitamin D and exercise 

independently exert anti-inflammatory effects, and their combination may enhance this 

response. Vitamin D suppresses pro-inflammatory cytokines such as TNF-α and IL-6, while 

physical activity induces anti-inflammatory myokines and improves antioxidant capacity 

[4,17,23,28]. This dual modulation may be particularly relevant in endometriosis, where 

chronic inflammation and oxidative stress are central to disease progression. 

AKT/mTOR signaling pathway: Vitamin D and physical activity may influence the 

AKT/mTOR signaling pathway, which plays a key role in cellular metabolism, protein 

synthesis, and tissue repair [23]. Their combined activation may enhance regenerative processes 

and counteract tissue damage associated with chronic inflammation. 

Myokine–vitamin D interaction: Exercise-induced myokines, such as IL-6 (released transiently 

during muscle contraction), may interact with vitamin D signaling pathways. Activation of the 

vitamin D receptor (VDR) may further modulate immune and metabolic responses, contributing 

to systemic homeostasis [3,17]. 

6.2 Effects on physical performance and body composition 

Evidence from randomized controlled trials conducted in other populations indicates that 

combined interventions involving vitamin D supplementation and exercise produce superior 

outcomes in physical performance compared to either intervention alone. 
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Such combined approaches have been associated with improvements in muscle strength, 

functional capacity, and body composition, including reductions in body mass index (BMI) and 

enhanced metabolic efficiency [19,23]. Vitamin D supplementation may also potentiate the 

effects of aerobic and resistance training on muscle strength, gait speed, and overall physical 

fitness [19,20]. 

Improvements in balance and mobility have also been reported, which may be particularly 

relevant for women with endometriosis experiencing chronic pain and reduced physical 

function. 

6.3 Bidirectional relationship: physical activity as a modulator of vitamin D status 

The relationship between vitamin D and physical activity is bidirectional, with exercise 

influencing vitamin D metabolism and availability. 

Mobilization of vitamin D stores: Acute and chronic physical activity may increase circulating 

levels of 25(OH)D through mobilization from adipose tissue and skeletal muscle stores [18]. 

Sunlight exposure: Outdoor physical activity is a major determinant of vitamin D synthesis, 

particularly through increased exposure to ultraviolet B (UVB) radiation [21,22]. 

Increased physiological demand: Athletes and physically active individuals may exhibit higher 

vitamin D requirements due to increased metabolic turnover and muscle activity, supporting 

the need for monitoring and potential supplementation [21,22]. 

6.4 Clinical implications for women with endometriosis 

In the context of endometriosis, a multimodal approach combining vitamin D optimization and 

regular physical activity may offer clinically relevant benefits. 

Potential combined effects include: 

• Enhanced pain reduction, through synergistic modulation of inflammatory pathways 

and increased release of endogenous analgesics such as β-endorphins [17,28] 

• Improved bone health, particularly important in patients undergoing GnRH agonist 

therapy, which is associated with decreased bone mineral density [25] 
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• Improved psychological well-being, including reduced anxiety and depressive 

symptoms, due to both neuroprotective effects of vitamin D and the mood-enhancing 

effects of physical activity [25,27] 

• potential improvements in reproductive health outcomes, mediated by anti-

inflammatory and hormonal regulatory mechanisms [3,9] 

6.5 Limitations and research gaps 

Despite promising theoretical and indirect evidence, high-quality studies directly assessing the 

combined effects of vitamin D and physical activity in endometriosis are limited. Existing 

research is characterized by heterogeneity in study design, variability in supplementation 

protocols, and differences in exercise interventions. 

Future well-designed randomized controlled trials are needed to determine the extent of 

synergistic effects and to establish evidence-based clinical recommendations, including optimal 

dosing strategies for vitamin D and standardized exercise protocols. 

7. Clinical implications 

The available evidence suggests that lifestyle-based interventions, including vitamin D 

optimization and regular physical activity, may serve as valuable adjuncts to conventional 

treatment strategies in the management of endometriosis. Although these approaches are not 

substitutes for pharmacological or surgical interventions, their integration into clinical practice 

may contribute to improved symptom control, attenuation of inflammation, and enhanced 

overall patient well-being [2,17,25,35]. 

 

7.1 Monitoring and optimization of vitamin D status 

Given the high prevalence of vitamin D deficiency among women with endometriosis and its 

potential association with increased inflammation, pain severity, and disease progression, 

regular assessment of serum 25-hydroxyvitamin D [25(OH)D] levels should be considered in 

clinical practice [1,4,13]. 

Vitamin D supplementation should be individualized and guided by baseline serum 

concentrations, with particular attention to patients presenting with deficiency (<20–30 ng/mL). 

Evidence suggests that correction of hypovitaminosis D may contribute to improvements in 

inflammatory markers and, in some cases, reduction of pain symptoms, although clinical 

outcomes remain heterogeneous [2,29]. 
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From a clinical perspective, vitamin D supplementation appears most beneficial when 

incorporated into a personalized treatment strategy, particularly in patients with confirmed 

deficiency or those at increased risk of impaired bone health [3,4]. 

 

7.2 Prescription of tailored physical activity 

Healthcare professionals should actively promote physical activity as a safe, accessible and 

cost-effective supportive intervention in endometriosis management [16,17,25]. Evidence from 

systematic reviews and meta-analyses indicates that structured exercise programs may reduce 

pain intensity, improve quality of life, and alleviate psychological symptoms such as anxiety 

and depression [16,26,27]. 

Particularly beneficial forms of activity include: 

• Aerobic exercise (e.g., walking, cycling), which supports cardiovascular health and 

reduces systemic inflammation 

• Mind–body interventions (e.g., yoga), which have demonstrated effectiveness in 

reducing chronic pelvic pain and improving emotional well-being 

• Relaxation-based techniques (e.g., progressive muscle relaxation), which may decrease 

muscle tension and stress-related symptom exacerbation 

Exercise prescriptions should be individualized, taking into account disease severity, pain levels, 

and patient preferences. Moderate-intensity, regular activity (e.g., ≥150 minutes per week) 

appears to be the most effective and sustainable approach, while excessive or high-intensity 

exercise should be avoided due to the potential risk of symptom exacerbation [17,25,27]. 

 

7.3 Integration into multimodal and personalized care 

The management of endometriosis requires a comprehensive, multidisciplinary approach that 

integrates pharmacological, surgical, and lifestyle-based strategies. Incorporating vitamin D 

optimization and physical activity into standard care may enhance therapeutic outcomes 

through complementary and potentially synergistic mechanisms [4,23,25]. 

From a clinical standpoint, combined interventions may: 

• Enhance pain management through modulation of inflammatory pathways and 

increased endogenous analgesic activity (e.g., β-endorphins) [17,28] 

• Support bone health, particularly in patients treated with GnRH agonists, who are at 

increased risk of reduced bone mineral density [25,35] 



19 

• Improve psychological outcomes, including reductions in anxiety, depression, and 

perceived disease burden [25,27] 

• Promote functional capacity and overall physical performance, which may be impaired 

in patients with chronic pelvic pain [23] 

7.4 Patient education and empowerment 

An important clinical implication is the role of patient education in improving adherence and 

long-term outcomes. Informing patients about the potential benefits of lifestyle interventions 

may enhance engagement in treatment and promote active participation in disease management. 

Encouraging sustainable lifestyle modifications, including regular physical activity and 

appropriate vitamin D supplementation, may improve patients’ sense of control over the disease 

and contribute to long-term improvements in quality of life [25,35]. 

 

7.5 Limitations and considerations for clinical practice 

Despite promising evidence, clinicians should be aware of the limitations of the current 

literature. The heterogeneity of study designs, variability in supplementation protocols, and 

differences in exercise interventions limit the ability to establish universal clinical guidelines. 

Therefore, lifestyle interventions should be considered as supportive strategies within a 

personalized treatment framework rather than standalone therapies. Further high-quality 

randomized controlled trials are required to define optimal protocols and confirm long-term 

clinical benefits. 

 

8. Conclusions 

The present literature review indicates that both vitamin D and physical activity represent 

promising non-pharmacological strategies supporting the management of endometriosis. 

Despite heterogeneity in study design and outcome measures, the available evidence suggests 

clinically relevant benefits in modulating inflammation, reducing pain, and improving overall 

patient well-being [2,17,25]. 

 

8.1 Role of Vitamin D 

Vitamin D functions as a potent immunomodulatory agent with anti-inflammatory, anti-

proliferative, and anti-angiogenic properties that are highly relevant to the pathophysiology of 

endometriosis [3,4,14]. Mechanistic studies demonstrate that calcitriol may inhibit pro-
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inflammatory cytokine production, suppress lesion growth, and modulate immune responses 

involved in disease progression [4,14,28]. 

However, clinical evidence remains inconsistent. While some randomized controlled trials 

report reductions in pain and inflammatory markers following supplementation, others fail to 

demonstrate significant benefits compared to placebo [2,29,31]. Notably, the effectiveness of 

vitamin D supplementation appears to depend on baseline vitamin D status, with the greatest 

potential benefits observed in patients with deficiency, which is common in women with 

endometriosis and may correlate with disease severity [1,13]. 

 

8.2 Role of Physical Activity 

Regular physical activity has demonstrated beneficial effects across multiple dimensions of 

endometriosis, particularly in reducing pain and improving quality of life [16,17,26]. 

Interventions such as aerobic exercise, yoga, and relaxation-based techniques are associated 

with improvements in both physical and psychological outcomes. 

These effects are mediated through anti-inflammatory pathways, including myokine release, as 

well as neuroendocrine mechanisms involving increased β-endorphin production, which 

contribute to elevated pain thresholds and improved mood [17,27]. Nevertheless, variability in 

exercise protocols and limited sample sizes restrict the ability to establish standardized clinical 

recommendations [16,17]. 

 

8.3 Clinical implications and future directions 

A holistic, multimodal approach integrating conventional pharmacological treatment with 

vitamin D optimization and individualized physical activity may offer meaningful benefits in 

endometriosis management [4,23,25]. 

Such strategies may: 

• improve symptom control and reduce chronic pain  

• support bone mineral density (BMD), particularly in patients treated with GnRH 

agonists  

• enhance psychological well-being and functional capacity  

• contribute to improved reproductive health outcomes [3,9,25]  

However, further high-quality, large-scale randomized controlled trials are required to: 

• standardize vitamin D supplementation protocols (dose, duration, target levels)  
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• define optimal types, intensity, and frequency of physical activity  

• evaluate the combined effects of these interventions in endometriosis populations  

Future studies should incorporate validated outcome measures, such as the Visual Analog Scale 

(VAS) for pain assessment and standardized quality-of-life instruments (e.g., EHP-30), to 

improve comparability and clinical applicability of findings. 

 

8.4 Final statement 

In conclusion, despite existing gaps in the evidence, lifestyle modification through optimization 

of vitamin D status and regular physical activity represents a safe, accessible, and potentially 

effective component of comprehensive endometriosis care. When implemented within a 

personalized and multidisciplinary framework, these interventions may support reproductive 

health, alleviate chronic symptoms, and significantly improve patient’s quality of life [4,25,35]. 

 

Disclosure 

Supplementary Materials: Not applicable. 

 

Author’s contribution 

Conceptualization: Aleksandra Głowacka, Aleksandra Kurek, Dominika Domińczak 

Methodology: Aleksandra Głowacka, Aleksandra Kurek, Dominika Domińczak 

Investigation: Sofiia Ivanchuk, Anhelina Kaminskaya 

Data curation: Sofiia Ivanchuk, Anhelina Kaminskaya 

Formal analysis: Patryk Górecki, Hubert Feretycki, Tetiana Savchak 

Resources: Aleksandra Głowacka, Aladdin Salama 

Visualization: Patryk Górecki, Hubert Feretycki, Tetiana Savchak 

Writing – original draft: Aleksandra Głowacka, Aleksandra Kurek, Dominika Domińczak 

Writing – review and editing: Aladdin Salama, Shafea Abdulla 

Supervision: Aleksandra Głowacka, Aladdin Salama, Shafea Abdulla 

 

All authors have read and agreed with the published version of the manuscript. 

 

Funding Statement: The study did not receive special funding. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 



22 

Data Availability Statement: No new data were created or analyzed in this study. Data sharing 

is not applicable to this article. 

Conflict of Interest Statement: The authors declare no conflict of interest. 

Acknowledgements: Not applicable. 

 

AI Declaration: Declaration of the use of generative AI and AI-assisted technologies in the 

writing process. In preparing this work, the authors used ChatGPT for the purpose of assisting 

with grammar and readability. After using this tool, the author(s) have reviewed and edited the 

content as needed and accept full responsibility for the substantive content of the publication. 

 

References 

1. Pan D, Li P, Dai X, Xie S. 25-hydroxyvitamin D and Endometriosis: A bidirectional 

Mendelian randomization study. Reprod Sci. 2025 Mar;32(3):693-701. doi: 

10.1007/s43032-024-01517-8. Epub 2024 Mar 21. PMID: 38512698. 

https://doi.org/10.1007/s43032-024-01517-8 

2. Kalaitzopoulos DR, Samartzis N, Daniilidis A, Leeners B, Makieva S, Nirgianakis K, 

Dedes I, Metzler JM, Imesch P, Lempesis IG. Effects of vitamin D supplementation in 

endometriosis: a systematic review. Reprod Biol Endocrinol. 2022 Dec 28;20(1):176. doi: 

10.1186/s12958-022-01051-9. PMID: 36578019; PMCID: PMC9795583. 

https://doi.org/10.1186/s12958-022-01051-9 

3. van Tienhoven XA, Ruiz de Chávez Gascón J, Cano-Herrera G, Sarkis Nehme JA, 

Souroujon Torun AA, Bautista Gonzalez MF, Esparza Salazar F, Sierra Brozon A, Rivera 

Rosas EG, Carbajal Ocampo D, Cabrera Carranco R. Vitamin D in Reproductive Health 

Disorders: A Narrative Review Focusing on Infertility, Endometriosis, and Polycystic 

Ovarian Syndrome. Int J Mol Sci. 2025 Mar 3;26(5):2256. doi: 10.3390/ijms26052256. 

PMID: 40076878; PMCID: PMC11899835. https://doi.org/10.3390/ijms26052256 

4. Farhangnia P, Noormohammadi M, Delbandi AA. Vitamin D and reproductive disorders: 

a comprehensive review with a focus on endometriosis. Reprod Health. 2024 May 

2;21(1):61. doi: 10.1186/s12978-024-01797-y. PMID: 38698459; PMCID: 

PMC11064344. https://doi.org/10.1186/s12978-024-01797-y 

5. Kalaitzopoulos DR, Lempesis IG, Athanasaki F, Schizas D, Samartzis EP, Kolibianakis 

EM, Goulis DG. Association between vitamin D and endometriosis: a systematic review. 

Hormones (Athens). 2020 Jun;19(2):109-121. doi: 10.1007/s42000-019-00166-w. Epub 

2019 Dec 21. PMID: 31863346. https://doi.org/10.1007/s42000-019-00166-w 

https://doi.org/10.1007/s43032-024-01517-8
https://doi.org/10.1186/s12958-022-01051-9
https://doi.org/10.3390/ijms26052256
https://doi.org/10.1186/s12978-024-01797-y
https://doi.org/10.1007/s42000-019-00166-w


23 

6. Jafari M, Khodaverdi S, Sadri M, Moradi Z, Mohammadi T, Heidari S, Akhavan Sales Z, 

Delbandi AA. Association Between Vitamin D Receptor (VDR) and Vitamin D Binding 

Protein (VDBP) Genes Polymorphisms to Endometriosis Susceptibility in Iranian 

Women. Reprod Sci. 2021 Dec;28(12):3491-3497. doi: 10.1007/s43032-021-00598-z. 

Epub 2021 May 4. PMID: 33948927. https://doi.org/10.1007/s43032-021-00598-z 

7. Yarmolinskaya, M., Denisova, A., Tkachenko, N., Ivashenko, T., Bespalova, O., 

Tolibova, G., & Tral, T. (2021). Vitamin D significance in pathogenesis of 

endometriosis. Gynecological Endocrinology, 37(sup1), 40–43. 

https://doi.org/10.1080/09513590.2021.2006516 

8. Ursache A, Lozneanu L, Bujor IE, Mandici CE, Boiculese LV, Bausic AIG, Grigore M, 

Socolov D, Matasariu DR. Vitamin D-The Iceberg in Endometriosis-Review and Meta-

Analysis. J Pers Med. 2024 Jan 20;14(1):119. doi: 10.3390/jpm14010119. PMID: 

38276241; PMCID: PMC10821152 https://doi.org/10.3390/jpm14010119 

9. Shrateh, Oadi N. MDa,*; Siam, Haneen A. MDa; Ashhab, Yasmeen S. MDa; Sweity, 

Raneen R. MDa; Naasan, Mashhour MDb. The impact of vitamin D treatment on 

pregnancy rate among endometriosis patients: a systematic review and meta-analysis. 

Annals of Medicine & Surgery 86(7):p 4098-4111, July 2024. | DOI: 

10.1097/MS9.0000000000002174 https://doi.org/10.1097/ms9.0000000000002174 

10. Grundmann M, von Versen-Höynck F. Vitamin D - roles in women's reproductive health? 

Reprod Biol Endocrinol. 2011 Nov 2;9:146. doi: 10.1186/1477-7827-9-146. PMID: 

22047005; PMCID: PMC3239848. https://doi.org/10.1186/1477-7827-9-146 

11. van Tienhoven XA, Ruiz de Chávez Gascón J, Cano-Herrera G, Sarkis Nehme JA, 

Souroujon Torun AA, Bautista Gonzalez MF, Esparza Salazar F, Sierra Brozon A, Rivera 

Rosas EG, Carbajal Ocampo D, Cabrera Carranco R. Vitamin D in Reproductive Health 

Disorders: A Narrative Review Focusing on Infertility, Endometriosis, and Polycystic 

Ovarian Syndrome. Int J Mol Sci. 2025 Mar 3;26(5):2256. doi: 10.3390/ijms26052256. 

PMID: 40076878; PMCID: PMC11899835. https://doi.org/10.3390/ijms26052256 

12. Chen Y, Zhi X. Roles of Vitamin D in Reproductive Systems and Assisted Reproductive 

Technology. Endocrinology. 2020 Apr 1;161(4):bqaa023. doi: 10.1210/endocr/bqaa023. 

PMID: 32067036. https://doi.org/10.1210/endocr/bqaa023 

13. Xie B, Liao M, Huang Y, Hang F, Ma N, Hu Q, Wang J, Jin Y, Qin A. Association 

between vitamin D and endometriosis among American women: National Health and 

Nutrition Examination Survey. PLoS One. 2024 Jan 12;19(1):e0296190. doi: 

https://doi.org/10.1007/s43032-021-00598-z
https://doi.org/10.1080/09513590.2021.2006516
https://doi.org/10.3390/jpm14010119
https://doi.org/10.1097/ms9.0000000000002174
https://doi.org/10.1186/1477-7827-9-146
https://doi.org/10.3390/ijms26052256
https://doi.org/10.1210/endocr/bqaa023


24 

10.1371/journal.pone.0296190. PMID: 38215179; PMCID: PMC10786361. 

https://doi.org/10.1371/journal.pone.0296190 

14. Jennings BS, Hewison M. Vitamin D and Endometriosis: Is There a Mechanistic Link? 

Cell Biochem Funct. 2025 Jan;43(1):e70037. doi: 10.1002/cbf.70037. PMID: 39739404; 

PMCID: PMC11686426. https://doi.org/10.1002/cbf.70037 

15. Kalaitzopoulos DR, Samartzis N, Daniilidis A, Leeners B, Makieva S, Nirgianakis K, 

Dedes I, Metzler JM, Imesch P, Lempesis IG. Effects of vitamin D supplementation in 

endometriosis: a systematic review. Reprod Biol Endocrinol. 2022 Dec 28;20(1):176. doi: 

10.1186/s12958-022-01051-9. PMID: 36578019; PMCID: PMC9795583. 

https://doi.org/10.1186/s12958-022-01051-9 

16. Tennfjord MK, Gabrielsen R, Tellum T. Effect of physical activity and exercise on 

endometriosis-associated symptoms: a systematic review. BMC Womens Health. 2021 

Oct 9;21(1):355. doi: 10.1186/s12905-021-01500-4. PMID: 34627209; PMCID: 

PMC8502311. https://doi.org/10.1186/s12905-021-01500-4 

17. Xie M, Qing X, Huang H, Zhang L, Tu Q, Guo H, Zhang J. The effectiveness and safety 

of physical activity and exercise on women with endometriosis: A systematic review and 

meta-analysis. PLoS One. 2025 Feb 13;20(2):e0317820. doi: 

10.1371/journal.pone.0317820. PMID: 39946383; PMCID: PMC11824993. 

https://doi.org/10.1371/journal.pone.0317820 

18. Kluczynski MA, Lamonte MJ, Mares JA, Wactawski-Wende J, Smith AW, Engelman 

CD, Andrews CA, Snetselaar LG, Sarto GE, Millen AE. Duration of physical activity and 

serum 25-hydroxyvitamin D status of postmenopausal women. Ann Epidemiol. 2011 

Jun;21(6):440-9. doi: 10.1016/j.annepidem.2010.11.011. Epub 2011 Mar 17. PMID: 

21414803; PMCID: PMC3090482. https://doi.org/10.1016/j.annepidem.2010.11.011 

19. Foroozandeh Zaravar Vitamin D3 supplementation enhances the effect of aerobic water-

based training on physical fitness indices in obese and overweight menopausal women: 

A randomized controlled trial https://doi.org/10.1177/17455057251361255 

20. Riley Carro S, Kolb RD, Volpe SL. Vitamin D and Exercise Performance in Female 

Adolescent Athletes. Curr Sports Med Rep. 2025 Jul 1;24(7):201-208. doi: 

10.1249/JSR.0000000000001269. PMID: 40627561. 

https://doi.org/10.1249/jsr.0000000000001269 

21. Ip TS, Fu SC, Ong MT, Yung PS. Vitamin D deficiency in athletes: Laboratory, clinical 

and field integration. Asia Pac J Sports Med Arthrosc Rehabil Technol. 2022 Jul 2;29:22-

https://doi.org/10.1371/journal.pone.0296190
https://doi.org/10.1002/cbf.70037
https://doi.org/10.1186/s12958-022-01051-9
https://doi.org/10.1186/s12905-021-01500-4
https://doi.org/10.1371/journal.pone.0317820
https://doi.org/10.1016/j.annepidem.2010.11.011
https://doi.org/10.1177/17455057251361255
https://doi.org/10.1249/jsr.0000000000001269


25 

29. doi: 10.1016/j.asmart.2022.06.001. PMID: 35847194; PMCID: PMC9256943. 

https://doi.org/10.1016/j.asmart.2022.06.001 

22. Yoon S, Kwon O, Kim J. Vitamin D in athletes: focus on physical performance and 

musculoskeletal injuries. Phys Act Nutr. 2021 Jun;25(2):20-25. doi: 

10.20463/pan.2021.0011. Epub 2021 Jun 30. PMID: 34315203; PMCID: PMC8342187. 

https://doi.org/10.20463/pan.2021.0011 

23. Wiciński M, Adamkiewicz D, Adamkiewicz M, Śniegocki M, Podhorecka M, Szychta P, 

Malinowski B. Impact of Vitamin D on Physical Efficiency and Exercise Performance-A 

Review. Nutrients. 2019 Nov 19;11(11):2826. doi: 10.3390/nu11112826. PMID: 

31752277; PMCID: PMC6893541. https://doi.org/10.3390/nu11112826 

24. Tennfjord MK, Gabrielsen R, Tellum T. Effect of physical activity and exercise on 

endometriosis-associated symptoms: a systematic review. BMC Womens Health. 2021 

Oct 9;21(1):355. doi: 10.1186/s12905-021-01500-4. PMID: 34627209; PMCID: 

PMC8502311. https://doi.org/10.1186/s12905-021-01500-4 

25. Tourny C, Zouita A, El Kababi S, Feuillet L, Saeidi A, Laher I, Weiss K, Knechtle B, 

Zouhal H. Endometriosis and physical activity: A narrative review. Int J Gynaecol Obstet. 

2023 Dec;163(3):747-756. doi: 10.1002/ijgo.14898. Epub 2023 Jun 22. PMID: 37345574. 

https://doi.org/10.1002/ijgo.14898 

26. Abril-Coello R, Correyero-León M, Ceballos-Laita L, Jiménez-Barrio S. Benefits of 

physical therapy in improving quality of life and pain associated with endometriosis: A 

systematic review and meta-analysis. Int J Gynaecol Obstet. 2023 Jul;162(1):233-243. 

doi: 10.1002/ijgo.14645. Epub 2023 Jan 17. PMID: 36571475. 

https://doi.org/10.1002/ijgo.14645 

27. McKnight K, Omotosho O, Jassim S, Cotter A. Exercise and endometriosis-is there a 

promising future? A narrative review. Ir J Med Sci. 2024 Oct;193(5):2375-2387. doi: 

10.1007/s11845-024-03733-2. Epub 2024 Jun 25. PMID: 38916808. 

https://doi.org/10.1007/s11845-024-03733-2 

28. Helde-Frankling M, Björkhem-Bergman L. Vitamin D in Pain Management. Int J Mol 

Sci. 2017 Oct 18;18(10):2170. doi: 10.3390/ijms18102170. PMID: 29057787; PMCID: 

PMC5666851. https://doi.org/10.3390/ijms18102170 

29. Zhou IW, Zhang AL, Tsang MS, Xue CC. Vitamin D for primary dysmenorrhea and 

endometriosis-related pain - A systematic review of registered RCTs. PLoS One. 2025 

Apr 21;20(4):e0321393. doi: 10.1371/journal.pone.0321393. PMID: 40257970; PMCID: 

PMC12011270. https://doi.org/10.1371/journal.pone.0321393 

https://doi.org/10.1016/j.asmart.2022.06.001
https://doi.org/10.20463/pan.2021.0011
https://doi.org/10.3390/nu11112826
https://doi.org/10.1186/s12905-021-01500-4
https://doi.org/10.1002/ijgo.14898
https://doi.org/10.1002/ijgo.14645
https://doi.org/10.1007/s11845-024-03733-2
https://doi.org/10.3390/ijms18102170
https://doi.org/10.1371/journal.pone.0321393


26 

30. Yarmolinskaya M, Denisova A, Tkachenko N, Ivashenko T, Bespalova O, Tolibova G, 

Tral T. Vitamin D significance in pathogenesis of endometriosis. Gynecol Endocrinol. 

2021;37(sup1):40-43. doi: 10.1080/09513590.2021.2006516. PMID: 34937505. 

https://doi.org/10.1080/09513590.2021.2006516 

31. Tsokkou S, Matsas A, Konstantinidis I, Karopoulou E, Papamitsou T, Stamoula E. 

Therapeutic Effects of Vitamins in Endometriosis Patients: A Systematic Review of 

Randomized Controlled Trials. Int J Mol Sci. 2026 Feb 2;27(3):1476. doi: 

10.3390/ijms27031476. PMID: 41683896; PMCID: PMC12898241. 

https://doi.org/10.3390/ijms27031476 

32. Dragomir RE, Toader OD, Gheoca Mutu DE, Stănculescu RV. The Key Role of Vitamin 

D in Female Reproductive Health: A Narrative Review. Cureus. 2024 Jul 

28;16(7):e65560. doi: 10.7759/cureus.65560. PMID: 39071069; PMCID: PMC11283644. 

https://doi.org/10.7759/cureus.65560 

33. BĄK, Emilia, MICHAŁKA, Daria, PAPACHRISTOFOROU, Natalie, GAŁUSZKA, 

Zuzanna, MAKAR, Monika, BARTUŚ, Tomasz, GÓRA, Żaneta, GŁOWACKA, Justyna, 

KOCJAN, Aleksandra and CHMIEL, Radosław. The Role of Physical Activity in 

Reducing Endometriosis Pain. Quality in Sport. Online. 19 January 2025. Vol. 37, 

p. 56929. [Accessed 30 March 2026]. DOI 10.12775/QS.2025.37.56929. 

https://doi.org/10.12775/QS.2025.37.56929 

34.  KAMIŃSKA, Monika Anna, CZACH, Magdalena, DĄBROWSKA, Anna, GONCIARZ, 

Marta Justyna, ZALIWSKA, Dominika, PADUSZYŃSKA, Natalia, STROJNY, 

Agnieszka Aleksandra, ADAMIEC, Dominika Karolina, KRASZKIEWICZ, Adrianna 

and DO, Monika Kienanh. Endometriosis: Classification, Risk factors, Diagnosis and 

management - Review of Literature. Quality in Sport. Online. 17 September 2024. 

Vol. 22, p. 54531. [Accessed 30 March 2026]. DOI 10.12775/QS.2024.22.54531. 

https://doi.org/10.12775/QS.2024.22.54531 

35. SZLENDAK, Paula, WINIARZ, Aleksandra, TUREK, Michał, TOŚ, Katarzyna, 

DROBEK, Dominik, WOJTALA, Kacper, GROSMAN, Sylwia, WOKURKA, Wojciech, 

WĘGRZYNIAK, Agata and WĄSALA, Katarzyna. Influence of lifestyle on the course 

of endometriosis. Journal of Education, Health and Sport. Online. 8 August 2023. 

Vol. 40, no. 1, pp. 139-152. [Accessed 30 March 2026]. 

DOI 10.12775/JEHS.2023.40.01.012. https://doi.org/10.12775/JEHS.2023.40.01.012 

 

 

https://doi.org/10.1080/09513590.2021.2006516
https://doi.org/10.3390/ijms27031476
https://doi.org/10.7759/cureus.65560
https://doi.org/10.12775/QS.2025.37.56929
https://doi.org/10.12775/QS.2024.22.54531
https://doi.org/10.12775/JEHS.2023.40.01.012

