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Abstract

Osteoarthritis (OA) is a slowly progressive joint disease that primarily affects articular cartilage and

gradually causes pain, stiffness, and immobility. This problem negatively affects the quality of life of a

large part of the population and consumes a significant part of the state budget. It ranks 11th in the list
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of global health issues in relation to disability. Primary OA occurs due to factors such as age

progression, obesity, joint injuries, and anatomical features. Secondary OA frequently associates with

other pathologies such as Paget's disease and osteoporosis. Of all the risk factors for KOA (knee

osteoarthritis), obesity is the most critical since increasing body weight increases joint stress and

hastens cartilage degradation. Weight loss, physical activity, management of symptoms forms in

prevention and the management of KOA. Interventions of NSAIDs, glucocorticoids injections, and

physiotherapy may help. Total knee arthroplasty remains the most effective treatment for patients with

end-stage OA.

Keywords: osteoarthritis, knee osteoarthritis, obesity and osteoarthritis, risk factors of osteoarthritis,

knee joint degeneration

1. Osteoarthritis: Pathophysiology, Risk Factors, and Global Impact

Osteoarthritis (OA) is a continual disease that affects joints and tissues. Articular cartilage is the first

to be damaged in this condition. Less often bone tissue under the cartilage is undergoing remodeling,

other synovial structures around are ran-down and osteophytes can be formed [2,3].

To the main manifestations of OA belongs pain, stiffness, swelling and limited mobility in joints.

Apart from difficulties in motility, chronic pain can impair mental condition [3].

In 2017, OA affected 3754,2 out of 100 000 adult people [4], furthermore OA is in 11th place among

contributors to global disability according to years lived with disabilities (YLDs) [2].

Considering to causes, OA is divided into primary and secondary.

Primary OA is the most prevalent subset of the disease and is strongly related to the main causes i.e.

age, obesity, joint injures, female gender, muscle weakness, anatomical factors.

Traumatic knee injury and obesity are two main factors of knee OA. Additionally, it can be noticed

that the risk increases with age. The median age of onset of knee OA is 55 years. [17].



4

Secondary OA is associated with Paget disease, osteoporosis, osteochondritis, metabolic disorders,

Marfan syndrome, Ehlers-Danlos syndrome congenital joints disorders, avascular necrosis [7] and

atopic diseases (atopic dermatitis and asthma) [18].

2. Knee osteoarthritis and obesity relationship

Obesity is a problem regarding above 2 billion people all around the world. This group includes

persons with BMI above 25. It is worth mentioning that 10% of the 2 billion obese people have a BMI

over 30 which particularly increases the risk of obesity-related complications [1].

In the conducted research a correlation between obesity and knee osteoarthritis (KOA) can be seen. In

every age group above 25 years old prevalence od symptomatic KOA is higher in obese people than

non-obese. In both obese and non-obese people, the greatest increase in symptomatic knee OA occurs

between the ages of 55 and 65, but in group of people with increased BMI the growth is greater.

Lifetime risk of symptomatic knee OA in obese female is 28,85% and in obese male is 15,7%.

In non-obese female risk is 12,22% and in non-obese male is 9,6%.

As an example of this study the risk of symptomatic knee OA caused by obesity increases by 16,63%

in women and 6,1% in men. Female are more likely to develop symptomatic KOA through obesity

than male [17].

3. Impact of obesity on knee-forming components

Knees are one of weight-bearing joints [6]. In obese people with higher body weight, the knees are

exposed to much greater loads than in non-obese people. Obesity is considered as a initiating factor of

KOA because of excessive mechanical loading of the joint.

Overloading of the joint is underlying cause of the alterations in joint structure that impacts on

elements that builds knee joint [8].

Knee is the most often involved in osteoarthritis joint [5]. In this condition all components of knee

joint can be alimented i.e. joint cartilage with underlying subchondral bone, synovial stratum,

adjoining ligaments and muscles, Hoffa’s fat pad. When all mentioned elements are affected, we call it

whole joint disease [6].

Articular cartilage destruction is associated with an increased body mass index (BMI). [9] People with

increased BMI suffered from more severe cartilage damage [10] and individuals with a higher body

mass index had thicker cartilage on the patella and femoral groove, while those with a lower BMI had

thinner cartilage on the medial tibia [11].
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Bone-cartilage interface on which higher forces act is more susceptible to horizontal fissuring.

Horizontal fissures are described as irregular cartilage erosion with fibrogranulation tissue infiltration.

There is presence of cartilage/bone debris and the rupture of microcapillaries within the fissures at the

osteochondral interface. Formation of this abnormality is crucial in pathogenesis of OA in obese

people [12].

Subchondral bone under pressure increased by overweight more often creates osteoid [12]. In the

initial stage of knee OA bone remodeling is increased and is the cause of a subchondral bone plate

thickness reduction and reduced bone volume in trabecular bone. The number of microcracks can

increase, but this process is required for cartilage homeostasis and might regulate subchondral bone

remodeling [13].

Synovium in people with increased BMI differs than non-obese people. The difference is that in

people without overweight, synovial fluid contains less inflammatory factors such as IL-6, IL-8, TNF-

alpha (tumor necrosis factor) [14]. Inflammatory factors leads to synovitis, which is associated with

knee joint complainments [15].

Menisci as an important part of the knee joint that bears the weight of the body is exposed to

mechanical damage especially in people with higher body weight. Obesity significantly increases risk

of meniscal damage [16]. Tears, destruction and extructions are caused by the increased load resulting

from increased body weight.

4. Prevention and treatment of knee OA

Increased Body Mass Index (BMI) is a significant factor increasing the risk of knee OA and

occurrence of symptoms, therefore reduction of weight should be the first step in both prevention and

treatment.

Physical activity on addiction to reducing body weight, also affects on reduction symptoms of knee

OA like pain, knee function outcomes, improves quality of life (QoL). The major types of exercises

that shows great results are aerobic, isometric and resistance trainings. For best results, exercises

should be adapted to the severity of KOA and be performed 3-5 times a week for an hour. High-

intensity aquatic resistance training provides significant benefits in managing KOA. It not only

enhances fitness but also reduces body mass, a substantial risk factor for KOA development [19].

Strongly recommended for the management of KOA are also Tai chi, cane and tibiofemoral knee

braces [21].
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Reducing pain is important for continuing exercises for further benefits.

Oral NSAIDs are the primary treatment for osteoarthritis (OA) and are strongly recommended due to

their established short-term efficacy. They are the first-line choice for OA management, regardless of

the affected joint.

While this guideline does not compare specific NSAIDs, some may have more favorable side effect

profiles. Safe use requires careful patient selection, regular monitoring for gastrointestinal,

cardiovascular, and renal risks, and awareness of drug interactions. NSAID doses should be kept low

and treatment duration as brief as possible. Topical NSAIDs like a diclofenac, ibuprofen, ketoprofen

are strongly recommended for patients suffering from KOA. Topical capsaicin can be considered

individually [21].

Glucocorticoids in the form of injections into the knee joint are strongly recommended for patients

with KOA and demonstrates short-term efficacy [21].

Intra-articular injections of botulinum toxin and hyaluronic acid can be used to relieve acute pain. It is

worth considering their use despite side effects such as infection, bleeding, allergic reactions and rare

damage of the joint [20].

Physiotherapy shows little effectiveness in the treatment of rapid pain but plays a significant role in

long-term functional recovery [20].

Therapy with mesenchymal stromal cells (MSC) for KOA is under research. There are reports of a

reduction in pain compared to placebo using MSC, but the effectiveness of this therapy is still

unconfirmed [22].

Total knee arthroplasty in patients with end-stage KOA is the most effective procedure and often

performed. It helps fight pain effectively with less use of painkillers, which are associated with more

side effects [23].

Conclusions

Knee osteoarthritis is an increasingly observed form of degenerative arthritis, and obesity is among its

key risk factors that can be modified. Weight management and physical exercises should be promoted

in the prevention and management of symptoms in OA. Early incidence, with proper medication and

therapy, increases quality of life significantly. Definitive intervention is available in advanced cases,

for example, total knee arthroplasty. Addressing the obesity crisis will contribute to a global reduction

in the burden of OA and improve patients' health.
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