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ABSTRACT
Introduction: Osteoarthritis (OA) is a prevalent degenerative joint disease, primarily
affecting the elderly, with substantial impacts on mobility and quality of life. This review
explores the role of physical activity in the development and progression of OA, analyzing
both protective and adverse effects.
Materials and Methods: A comprehensive literature review was conducted, analyzing
studies from databases such as Google Scholar and PubMed on the effects of physical activity
on OA. Analysis included longitudinal, cross-sectional, and interventional studies examining
associations between physical activity levels, types of exercise, and OA onset and progression.
Results: Moderate, low-impact physical activity, including walking, swimming, and cycling,
tends to have a protective effect on joint health by promoting muscle strength and cartilage
resilience. However, high-impact or excessive repetitive activities, such as intense running or
heavy weightlifting, are associated with a higher risk of OA, particularly in weight-bearing
joints like the knees and hips. Moreover, individual factors, such as age, BMI, and previous
joint injuries, significantly mediate the impact of physical activity on OA risk
Conclusions: Physical activity is a double-edged sword for OA; while moderate exercise may
protect joint integrity, excessive high-impact activities may exacerbate OA risk, especially in
predisposed individuals. Tailored exercise recommendations based on individual risk profiles
could optimize benefits while minimizing OA development. Further research is needed to
clarify dose-response relationships and to develop guidelines that balance the benefits of
physical activity with OA prevention.
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INTRODUCTION
Osteoarthritis (OA) is one of the most common chronic joint disorders worldwide,
characterized by the progressive degeneration of articular cartilage, subchondral bone
remodeling, and inflammation of the synovial membrane. Affecting millions globally, OA
presents a substantial burden on quality of life and healthcare systems due to pain, joint
stiffness, and decreased mobility, particularly among older adults [1,2]. The knee, hip, and
hand joints are most affected, although OA can develop in almost any joint in the body. Given
the prevalence and impact of OA, understanding its risk factors and potential prevention
strategies is critical.
Physical activity, generally celebrated for its broad health benefits, has a complex relationship
with OA. Regular physical activity promotes cardiovascular health, improves muscle strength,
enhances flexibility, and contributes to overall well-being [3]. However, the role of physical
activity in the onset and progression of OA remains a matter of ongoing research and debate.
Evidence suggests that while moderate, low-impact physical activities, such as walking and
swimming, may support joint health, high-impact or excessive repetitive activities, such as
running or heavy lifting, may increase OA risk in weight-bearing joints [4].
This complexity arises partly because the effects of physical activity on joints are influenced
by various factors, including the intensity, frequency, and type of exercise, as well as
individual characteristics like age, body mass index (BMI), and history of joint injury [5]. For
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example, high-impact activities may induce mechanical stress on the joints, accelerating
cartilage degradation in predisposed individuals [6].
Conversely, regular, moderate physical activity has been shown to enhance cartilage
resilience and reduce inflammation, potentially offering a protective effect against OA
development [7].
Therefore, this review aims to synthesize current knowledge on the role of physical activity in
the development and progression of OA. By examining recent studies on physical activity’s
positive and negative impacts on joint health, this review seeks to clarify how exercise might
be optimized to minimize OA risk. Understanding these relationships can inform
recommendations on physical activity that support joint health while avoiding adverse
outcomes, ultimately contributing to effective OA prevention and management strategies.

MATERIALS AND METHODS:
A comprehensive literature search was conducted across multiple databases, including
PubMed, Scopus and Google Scholar, for studies published between 2000 and 2023.
Keywords such as "osteoarthritis," "physical activity," "exercise," "joint health," and "risk
factors" were used to identify relevant studies. Analysis included longitudinal, cross-sectional,
and interventional studies examining associations between physical activity levels, types of
exercise, and OA onset and progression. Additional articles were sourced through reference
lists of selected studies to capture any potentially relevant studies missed by the initial search.

RESULTS:
Findings on the relationship between physical activity and osteoarthritis (OA) development
varied based on the type, intensity, and duration of physical activity as well as individual
factors such as age, BMI, and prior joint injuries. The key results are summarized below.

Moderate Physical Activity:
Numerous studies indicate that moderate physical activity can be beneficial for joint health
and may lower the risk of developing OA, particularly in populations without advanced
disease or pre-existing joint injuries [8]. For example, a cohort study by White et al.
demonstrated that older adults engaging in regular moderate physical activity, such as walking
and cycling, had a reduced risk of knee OA compared to those with a sedentary lifestyle. This
study emphasized that moderate exercise could help maintain cartilage integrity and reduce
stiffness, which are both important for OA prevention [9].
Other studies corroborate that moderate, low-impact exercise is generally safe and potentially
protective against OA. In a large-scale prospective study, Dunlop et al. found that moderate-
intensity physical activity helped reduce OA-related disability in older adults, enhancing
functional independence and joint mobility [10]. This suggests that incorporating regular,
moderate activity into daily routines could be beneficial for joint health.
Furthermore, a systematic review by Fransen et al. highlighted that moderate aerobic
activities like swimming and light resistance exercises do not exacerbate knee OA and are
associated with improved pain management and enhanced physical function in patients with
mild to moderate OA [11]. These findings support the notion that moderate physical activity,
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when well-regulated, does not pose significant OA risks and can, in fact, serve as a key factor
in OA prevention strategies.

Lastly, a randomized controlled trial conducted by Messier et al. on adults with knee OA
showed that moderate exercise, particularly when combined with weight management,
improved joint function and reduced pain over a long-term follow-up, further highlighting the
protective effects of regular, moderate activity on joint health [12].

High-Impact Activities:
A substantial body of evidence indicates that high-impact physical activities, such as running,
jumping, competitive sports, and weightlifting, are associated with an increased risk of
developing osteoarthritis (OA), particularly in weight-bearing joints like the knees and hips.
This increased risk is primarily due to repetitive stress and mechanical loading on the joints,
which can accelerate cartilage wear and degeneration.
Several studies highlight that high-impact sports, especially those involving intense or
prolonged joint loading, are significant risk factors for OA. For instance, a cohort study by
Hootman et al. examined former college athletes and found that individuals participating in
high-impact sports had a higher incidence of knee OA compared to those who had a less
physically demanding lifestyle [13]. This study provided early evidence that repeated joint
loading and impact stress could contribute to joint degradation and OA development.
Similarly, a different study conducted a longitudinal analysis on long-distance runners and
found that the cumulative effect of high mileage over years significantly increased knee OA
risk, particularly among runners with other risk factors, such as a history of joint injuries or
high BMI [14]. These findings are consistent with other research indicating that while
moderate exercise may be safe, high-mileage running and similar high-impact activities
elevate OA risk due to the repetitive stress applied to cartilage and surrounding joint tissues.
Research focusing on professional athletes has further demonstrated that high-impact sports
participation is closely associated with elevated OA prevalence. For example, Vannini et al.
reviewed OA prevalence in former elite soccer players and found that rates of knee and hip
OA were substantially higher than in the general population. The study attributed these rates
to the high frequency of pivoting, sprinting, and tackling required in soccer, which impose
heavy demands on joint stability and resilience [15].
There is also substantial evidence linking repetitive weightlifting to OA development,
particularly in the hips and knees. Kong et al. conducted a systematic review and found that
powerlifters and competitive weightlifters had higher-than-average rates of OA, particularly
in their lower extremities, attributed to the heavy loading required in these sports. The
repetitive stress and extreme forces placed on the joints during weightlifting likely accelerate
cartilage breakdown, particularly if not counterbalanced by sufficient recovery and
conditioning [16].
The effect of high-impact activities on OA risk is further amplified in individuals with certain
risk factors, such as high BMI and previous joint injuries. Blagojevic et al. reported that
individuals with higher BMI who participated in high-impact sports were at a particularly
elevated risk for knee OA, given the added load that BMI places on weight-bearing joints.
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Similarly, Kessler et al. found that individuals with a history of anterior cruciate ligament
(ACL) injuries experienced significantly higher rates of knee OA when participating in high-
impact sports after recovery, suggesting that joint injuries compromise the joint’s ability to
withstand repetitive loading safely [5,17]

Another perspective was provided by a study on military personnel, who are often exposed to
repetitive high-impact training and exercise. Cameron et al. examined rates of OA among
military service members and found a significantly higher prevalence of knee and hip OA
compared to the general population. This study highlighted that military training, which often
involves running with heavy loads, jumping, and carrying weights, substantially increases the
risk of OA due to the mechanical stress imposed on the joints [18].
While high-impact activities are beneficial for cardiovascular and muscular health, their
potential to increase OA risk necessitates a balanced approach, particularly for individuals
with predispositions to joint issues. The cumulative evidence suggests that those involved in
high-impact sports or professions that require heavy loading on joints should consider
preventive measures such as strength training, joint-stabilizing exercises, and adequate
recovery time to mitigate OA risks.

Individual Factors in OA Risk:
Several studies demonstrated that individual factors like age, BMI, and prior joint injuries
significantly modify the risk of OA associated with physical activity. Blagojevic et al. and
Coggon et al. highlighted that individual with high BMI experienced a notably higher risk of
knee OA when engaged in high-impact activities, likely due to the increased mechanical
stress on weight-bearing joints [5, 19]. Age also emerged as a critical factor, with older adults
experiencing greater vulnerability to OA when performing high-impact activities. Zhang and
Jordan reported that individuals aged 60 and above were more susceptible to knee OA from
intense physical activity, likely due to age-related cartilage degeneration and reduced joint
resilience [20].
In addition, studies indicate that prior joint injuries, particularly ligament or meniscal tears,
are associated with increased OA risk when engaging in strenuous physical activity. For
instance, Kessler et al. found that individuals with a history of anterior cruciate ligament
(ACL) injuries had higher rates of OA in later years if they participated in high-impact sports
post-recovery [17]. These findings underscore the need to consider injury history when
recommending physical activity levels.

Summary:
In summary, moderate physical activity is beneficial and may reduce OA risk, while high-
impact or excessive physical activity elevates OA risk, especially in those with high BMI,
advanced age, or a history of joint injury. These findings indicate the importance of
personalizing physical activity recommendations based on individual risk factors to balance
joint health benefits with OA prevention.

DISCUSSION
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The relationship between physical activity and the development of osteoarthritis (OA) is
complex and highly dependent on factors such as activity type, intensity, individual
biomechanics, and pre-existing risk factors. This review aimed to summarize current evidence
on how physical activity influences OA risk, with a focus on contrasting effects of moderate
versus high-impact exercise.

Moderate, low-impact physical activities, such as walking, swimming, and cycling, appear to
offer protective benefits against OA, as they help maintain joint health without imposing
excessive mechanical load on cartilage. Research by White et al. found that moderate
physical activity in older adults helped preserve cartilage integrity and reduce knee stiffness,
which can mitigate OA risk in the absence of excessive load or trauma. Regular low-impact
exercise may also enhance muscle strength around the joints, improve joint alignment, and
contribute to healthy joint function over time [9].
Other studies have shown that moderate physical activity may benefit individuals with early-
stage OA by reducing pain and improving function. A systematic review by Fransen et al.
indicated that structured exercise, even at moderate intensity, can reduce pain and disability in
OA patients without exacerbating the disease [11]. Such findings support the recommendation
for moderate activity as part of both OA prevention and management strategies, highlighting
its role in maintaining joint health and potentially delaying disease onset.
In contrast, high-impact activities such as running, high-intensity sports, and weightlifting are
generally associated with a higher OA risk, particularly in weight-bearing joints like the knees
and hips. Studies consistently report that repetitive joint loading during high-impact activities
accelerates cartilage degeneration. Hootman et al. demonstrated that former college athletes
who engaged in high-impact sports were at a significantly higher risk of developing knee OA,
likely due to chronic mechanical stress on their joints [13].
Furthermore, Burfield et al. emphasized that long-distance running and similar repetitive
high-impact activities can increase knee OA risk, especially in individuals with other risk
factors like high BMI or previous joint injuries. Their findings suggest that cumulative
exposure to joint stress - rather than isolated events - contributes to cartilage wear and,
ultimately, OA development [14]. This effect is further supported by studies on professional
athletes in sports like soccer and basketball, where OA prevalence is elevated due to the
repetitive strain on joints from running, pivoting, and jumping [15].
The risk of OA associated with physical activity is influenced by individual factors such as
BMI, age, and prior injuries, which can exacerbate the impact of high-intensity exercise.
Blagojevic et al. found that people with higher BMI are particularly susceptible to OA when
engaged in high-impact activities, as their joints are subject to greater mechanical loads. This
finding highlights the importance of considering body weight when recommending activity
levels, as weight management may mitigate OA risk even in high-impact sports [5].
Likewise, previous joint injuries, particularly ligament and meniscal injuries, have been
identified as key risk factors that increase OA susceptibility during high-impact activities.
Kessler et al. observed that individuals with a history of ACL injuries experienced
significantly higher rates of OA when participating in intense sports post-recovery. This
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suggests that injury history compromises joint stability and can predispose individuals to
cartilage degeneration with continued joint loading [17].

CONCLUSIONS
The findings in this review indicate that personalized exercise recommendations based on an
individual’s risk profile may be essential for reducing OA risk. Moderate, low-impact
exercises appear broadly beneficial for joint health and are generally safe for most individuals,
including those with mild OA.
For high-impact activities, however, caution is advised - particularly for individuals with
predisposing factors like high BMI or joint injuries. Integrating strength training and
flexibility exercises may help improve joint resilience, while adequate recovery time can
further mitigate the mechanical stress associated with high-impact sports.
In summary, while moderate physical activity is generally beneficial and may reduce OA risk,
high-impact or excessive activity levels are linked to higher OA risk, especially in susceptible
individuals. Clinicians should consider advising patients with higher OA risk to focus on
activities that promote joint function without excessive loading. Personalized
recommendations that account for individual risk factors and emphasize low-impact exercises
can help optimize joint health and reduce OA incidence.
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