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Abstract:

Background: Osteoarthritis is a common condition that exerts a substantial impact on patients’ quality of life. It is associated with chronic joint pain, stiffness, and functional limitations. The prevalence of osteoarthritis continues to increase due to its strong association with aging and obesity. Running is a popular form of physical activity that provides numerous well-established health benefits. Determining its relationship with osteoarthritis is therefore of great importance.

Aim: The aim of this study was to determine how long-term running, currently one of the most popular sports, influences the development of osteoarthritis of the lower-limb joints.

Material and Methods: A literature review of publications from recent years was conducted to identify and summarize the most relevant findings and reports on this topic.

Results: The findings were inconclusive. Recreational running, according to most sources, appears to be neutral or beneficial for joint health. Physicians should recommend this form of activity due to its substantial health advantages across numerous domains. However, high-level competitive, elite, and olympic running has been associated with an increased risk of developing osteoarthritis.
Conclusions: High-intensity running that may lead to injuries contributing to the development of osteoarthritis should be avoided, but recreational running should not be given up.
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Introduction:
Osteoarthritis (OA) is a highly prevalent condition, particularly among older adults, and has a profound impact on patients’ quality of life. It is associated with chronic joint pain, morning stiffness, reduced mobility, and difficulties in performing daily activities. Numerous factors contribute to the development of osteoarthritis, including advanced age, obesity, occupational load, previous injuries, hip or knee surgeries, family history, and female sex (11,4,14,17). The prevalence of osteoarthritis continues to rise due to population aging and increasing rates of obesity (10). The lifetime risk of symptomatic knee osteoarthritis is 44.7% in the general population, 56.8% among individuals with a history of knee injury, and 60.5% among those with obesity (5). The pathogenesis of osteoarthritis is not fully understood. Several cellular and molecular mechanisms are believed to contribute to degenerative changes in articular cartilage, structural alterations in subchondral bone, osteophyte formation, bone marrow lesions, cysts, sclerosis, synovitis, and meniscal damage (2). Osteoarthritis is classified into primary and secondary forms. Primary osteoarthritis develops due to overproduction of pro-inflammatory cytokines that disrupt the balance between synthesis and degradation of the articular cartilage matrix, whereas secondary osteoarthritis results from joint injury and its consequences (3). The hip and knee are the joints most commonly affected by osteoarthritis. Radiographic features of osteoarthritis include osteophytes and joint-space narrowing; however, not all radiographic cases present with symptoms. Approximately 30% of individuals over 45 years of age have radiographic knee osteoarthritis, of whom about half are symptomatic. The prevalence of symptomatic radiographic hip osteoarthritis is approximately 10%. Patients with hip and knee osteoarthritis have about 20% higher mortality than age-matched controls, partly due to lower lever of physical activity (12).
Long-distance running has become a widely practiced form of physical activity and is associated with numerous unquestionable health benefits, including improvements in cardiovascular health, weight control, mental well-being, and reduced risk of type 2 diabetes. However, its relationship with osteoarthritis remains controversial. Some studies suggest a protective effect, whereas others report an increased risk of osteoarthritis (7). The aim of this review was to assess current evidence regarding the relationship between long-term running and osteoarthritis of the lower-limb joints. We hypothesized that there would be no significant difference between individuals who run regularly and those who do not engage in running.



Research Materials and Methods:
A literature search was conducted in PubMed for publications from the past 10 years using the keywords “osteoarthritis,” “running,” “long-term running,” and “runners.” The most relevant information and findings were extracted and summarized.



Research Results:
The relationship between long-term running and the development of osteoarthritis in lower-limb joints proved to be inconclusive. Running provides several benefits, including gradual adaptation of joints to load, strengthening of surrounding muscles, reduction of intra-articular pro-inflammatory cytokines, and maintenance of normal body weight. However, prevention of injuries is essential. Recreational running is more strongly recommended than elite, high-performance, or Olympic-level running, which is frequently reported as a factor contributing to osteoarthritis development. Studies also indicate that running has only a transient and minimal effect on cartilage morphology and composition in healthy young adults.




Discussion:
The association between running and osteoarthritis is not straightforward, and the number of studies addressing the impact of running on lower-limb joint health continues to grow. Running may be beneficial if the mechanical load promotes gradual joint adaptation, or harmful if the load exceeds the joint’s tolerance.
Multiple factors influence joint resilience. Internal factors include the thickness and composition of articular cartilage and the strength of adjacent bones, muscles, and ligaments. External factors include nutrition and training techniques. Runners tend to have lower BMI than non-runners, which may reduce the risk of lower-limb osteoarthritis.
Some studies report a lower prevalence of knee pain among regular runners (4), possibly due to stronger musculature that reduces joint loading and, consequently, injury risk. Joints may also adapt to tolerate the high impact forces generated during running (8,15). Another potential explanation for lower pain levels in active individuals is neuromodulatory stimulation of muscles independent of muscle strength (16).
Several reports indicate that years of running, the number of completed marathons, weekly mileage, and average running pace are not significant risk factors for osteorthritis. Other studies suggest that running may exert protective effects by reducing intra-articular pro-inflammatory cytokines and facilitating the transport of cartilage oligomeric matrix protein from the joint to the serum (7,21).
Recreational running of approximately 25 miles per week, or 250 minutes weekly, does not increase the risk of structural progression of knee osteoarthritis and may even reduce it. Injury prevention remains crucial. Even in individuals already diagnosed with osteoarthritis, appropriately tailored physical activity is considered a first-line non-pharmacological treatment, reducing pain and improving function (22).
One study reported that running has beneficial effects on the hip and knee joints in runners with less than 15 years of running experience; however, in individuals exposed to longer periods of recreational running, safety for weight-bearing joints remains uncertain (1). Another study found minimal and transient effects of running on cartilage morphology and composition in young, healthy adults (4). After an immediate reduction in cartilage thickness and volume in the tibiofemoral and patellofemoral joints following running, cartilage appeared to recover within 24 hours. Recreational runners have a threefold lower prevalence of hip and knee osteoarthritis compared with sedentary non-runners (6).
MRI allows assessment of osteoarthritis-related changes in cartilage, menisci, synovium, subchondral bone, and other structures. In one study analyzing MRI before and after a marathon, no acute changes in hip joints were observed among first-time marathon runners without prior hip problems. Completing a single marathon was not associated with MRI-visible damage (8).
It is difficult to determine the precise impact of sports participation on osteoarthritis development because injuries are common among athletes and independently increase osteoarthritis risk. Joint trauma may cause damage to cartilage, ligaments, and menisci that may initially be asymptomatic for months or years but eventually lead to osteoarthritis. Another challenge is evaluating the effects of competitive sports in women because of limited available data. It is known that female sex is generally a risk factor for osteoarthritis (2). Many studies show that elite or Olympic-level sports participation is associated with osteoarthritis of the hip and knee (2,5,6,20).
Additional factors influencing joint load include running style, running surface, and footwear. Varus and valgus alignment also play a role: varus increases medial compartment loading and risk of medial compartment osteoarthritis, whereas valgus shifts load laterally, promoting lateral compartment osteoarthritis (12).
The anterior cruciate ligament and menisci are the structures most commonly injured in sports and their injury predisposes to osteoarthritis. Besides post-traumatic osteoarthritis from acute injuries, repetitive microtrauma from excessive mechanical load may directly damage cartilage and impair chondrocyte function. Runners generally show better musculoskeletal fitness and cardiovascular capacity, however long-term running may reduce cartilage volume in the tibia, patella, and both medial and lateral menisci due to repeated loading (19).
One study found improvements in subchondral bone lesions of the tibial and femoral condyles but deterioration of patellar cartilage after a marathon in novice runners (9). Another noted that the prevalence of tibiofemoral osteophytes was twice as high among runners compared with controls (18).
Understanding the impact of running on joint health and establishing appropriate recommendations requires recognizing the complexity of interacting etiological factors. The potential effects of running may be mitigated or amplified by other influences, and all variables should be considered (13).



Conclusions:
Physicians may consider informing runners about the potential increased risk of developing lower-limb osteoarthritis and providing education on disease mechanisms and management strategies. However, patients should not be discouraged from maintaining an active lifestyle due to its significant health benefits. Recreational running appears to be the most beneficial and safest form of running. Sedentary behavior should be avoided, as should high-intensity running that may lead to excessive joint loading and injuries. Participation in recommended types and amounts of physical activity for general health does not increase the risk of osteoarthritis.
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