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Article Info Abstract
Osteoarthritis is a chronic degenerative joint disease that is one of the main
Article History: causes of pain, activity limitations, and disability in adults and the elderly.
’ Obesity is known to be an important risk factor that plays a role in the occurrence
Received June 5, 2026 and progression of osteoarthritis through biomechanical and inflammatory
Revised June 20, 2026 mechanisms. The increasing prevalence of obesity in various countries makes
Accepted: July 15, 2026 the relationship between obesity and osteoarthritis a health problem that
requires attention. The purpose of this study was to determine the relationship
Keywords: between obesity and the incidence of osteoarthritis based on the results of

published studies. This study used a literature review method by examining
scientific articles obtained from the PubMed, Google Scholar, ScienceDirect,
SpringerLink, ProQuest, and ResearchGate databases. The selected articles
were published between 2016-2026, available in Indonesian or English, and
discussed the relationship between obesity and osteoarthritis. Analysis was
conducted using a narrative approach and the PICOS framework on 10 articles
that met the inclusion criteria. The results showed that all articles analyzed
showed a relationship between obesity and osteoarthritis, especially knee
osteoarthritis. Individuals with obesity have a higher risk of developing
osteoarthritis than individuals of normal weight. The risk increases with
increasing body mass index (BMI). In addition to increasing the mechanical load
on joints, obesity also triggers chronic inflammation through the production of
adipokines and proinflammatory cytokines that accelerate cartilage damage.
Obesity is associated with increased pain, decreased physical function,
decreased quality of life, and an increased risk of sarcopenia in osteoarthritis
patients. Weight loss, physical exercise, and bariatric surgery have been shown
to significantly improve symptoms and joint function. Obesity is an important
risk factor associated with the occurrence and progression of osteoarthritis
through biomechanical and inflammatory mechanisms. Weight control through
a healthy lifestyle, regular physical activity, and weight loss interventions is an
important strategy in the prevention and management of osteoarthritis

Obesity, Osteoarthritis,
Joint Pain and Nutritional
Status

Introduction

Osteoarthritis (OA) is a degenerative joint disease characterized by articular cartilage damage,
subchondral bone changes, osteophyte formation, and decreased joint function which can cause
pain, stiffness, and disability (Coaccioli et al., 2022; Puntillo et al., 2024; Zhao et al., 2024).
OA is one of the musculoskeletal diseases most frequently found in the elderly population and
is the main cause of limited physical activity throughout the world. Risk factors for OA include
age, gender, genetics, joint injury, physical activity, and obesity (Wardhani et al., 2022;
Nugraha et al., 2015). Obesity is a condition of excessive accumulation of body fat due to an
imbalance between energy intake and energy expenditure. Based on Asia-Pacific
recommendations, obesity is defined as a body mass index (BMI) >25 kg/m?. Apart from using
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BMI, obesity can also be assessed through waist circumference to identify central obesity
which is closely related to the risk of metabolic and cardiovascular disease (Ossai, 2024;
Salsabila et al., 2024). In the last few decades, the prevalence of obesity has continued to
increase and has become a major public health problem (Williams et al., 2015; Bliiher, 2019;
Agha & Agha, 2017). Apart from increasing the risk of cardiovascular disease, type 2 diabetes
mellitus, and hypertension, obesity also plays an important role in the occurrence of
osteoarthritis. Various studies show that individuals with obesity have a higher risk of
developing osteoarthritis, especially in the knee, hip and ankle joints compared to individuals
with normal weight (Nugraha et al., 2015; Ossai, 2024; Salsabila et al., 2024; Reyes et al.,
2016).

The relationship between obesity and osteoarthritis is not only caused by increased mechanical
load on weight-bearing joints, but also involves complex inflammatory mechanisms (Thijssen
et al., 2015; Shumnalieva et al., 2023; Chen et al., 2017). Increased body weight causes excess
pressure on the articular cartilage and subchondral bone, thereby accelerating the degenerative
process of the joint. In addition, adipose tissue produces various inflammatory mediators such
as leptin, adiponectin, resistin, tumor necrosis factor-alpha (TNF-a), and interleukin-6 (IL-6)
which play a role in cartilage degradation and osteoarthritis progression (Wardhani et al., 2022;
Long et al., 2019).

Research by Reyes et al. showed that overweight and obesity increase the risk of osteoarthritis
in various joint locations, especially knee osteoarthritis. Individuals with grade II obesity have
up to a 4.7 times higher risk of developing knee osteoarthritis compared to individuals with a
normal BMI.?* Similar results were also reported by Nugraha et al., Sofyan and Rizal, and Syah
et al. which found a significant relationship between obesity and the incidence of knee
osteoarthritis in adult and elderly populations (Nugraha et al., 2015; Rizal, 2020; Syah et al.,
2021). Considering the high prevalence of obesity and its impact on the incidence and
progression of osteoarthritis, a comprehensive study of the relationship between these two
conditions is needed. Therefore, this study aims to examine various scientific evidence
regarding the influence of obesity on the incidence of osteoarthritis through a literature review
method.

Method
Research Sources and Methods

This literature review aims to determine the relationship between obesity and the incidence of
osteoarthritis. The literature search was conducted through several electronic databases,
namely PubMed, Google Scholar, ScienceDirect, SpringerLink, ProQuest, and ResearchGate.
The literature used was limited to publications from 2016 to 2026, and articles available in both
Indonesian and English. The literature search was conducted using keywords. The article
selection process was carried out systematically through identification based on titles and
keywords, abstract review, full-text review, and final selection according to predetermined
inclusion and exclusion criteria. Data analysis was conducted using a narrative approach with
the PICOS (Population, Intervention, Comparative, Outcome, Study Design) method to
identify, evaluate, and synthesize relevant research findings regarding the effect of obesity on
the incidence of osteoarthritis.
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Keywords
Obesity, osteoarthritis, body mass index, joint pain, nutritional status.
Research Article Selection

Search results were limited to research articles published between 2016 and 2026 and available
in both Indonesian and English.

Inclusion Criteria

The exclusion criteria for this study were as follows: (1) Articles/journals discussing the effect
of obesity on the incidence of osteoarthritis. (2) Studies published in the last 10 years (2016—
2026). (3) Articles in Indonesian or English.

Exclusion Criteria

The exclusion criteria for this study were as follows: (1) Articles not available in full version,
(2) Articles irrelevant to the topic focus.

Data Extraction and Management

The obtained articles were selected in stages. First, title screening was performed to eliminate
articles that did not meet the inclusion criteria. Second, abstract review was conducted to
determine their relevance to the research topic and eliminate articles that did not meet the
inclusion criteria. Third, a comprehensive review was conducted to ensure the suitability of the
articles for analysis. Data extracted from each article covered the following aspects: (1)
Population; (2) Intervention; (3) Comparative; (4) Outcome; (5) Study Design. This study uses
a literature review method, with literature sources obtained from PubMed, Google Scholar,
ScienceDirect, SpringerLink, ProQuest, and ResearchGate. The selected articles were articles
published in 2016-2026 and articles that are accessible, and discuss the relationship between
obesity and the incidence of osteoarthritis.

Literature search
Basic data: PubMed, Google Scholar, ScienceDirect, SpringerLink,
ProQuest, ResearchGate

l

| Searchresults |

|

Journals and articles were retrieved and filtered based on title, abstract, and
keywords: "obesity," "osteoarthritis," "obesity," "joint pain," and "nutritional
status" (n=151).

./\

Search results that will not be
processedagain
(n=142)

Filtered by the last 10 years
(excluding books)
(n=49)

\./

References used are relevant to this research (n= 10)

Figure 1. Identification of Literature Review
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Result and Discussion

As shown in the flowchart (Figure 1), approximately 191 articles were initially identified using
specific keywords. After several stages of screening based on inclusion and exclusion criteria,
the articles eligible for review and summary are presented in Table 1.

Table 1. Journal Studies of the Relationship Between Obesity and the Incidence of

Osteoarthritis
No Title Population Intf:rve Con.lpar Outcome Stu.d y
ntion ative Design
Exposur
e isin
the form
of body
weight
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Associati on 0steoarthr1t1§ of
on WHO the knee, hip,
between | 1,764,061 BMI Rggfl f;asrﬁ)'w
Overwei residents of categori that overweicht
ghtand | Catalonia, Spain es: d obesi tg
Obesity | aged >40 years | normal | anc obesity
and Risk without a (<25 1ncrfe ?)Sz ﬂie ﬂs’k
of diagnosis of kg/m?), o ¢ ?t a
Clinicall | osteoarthritis at | overwei Grou esJ Zlcrilalsll eljl’lee
y the start of the | ght (25— . thp Op A G Y de T1 Population-
Diagnose | study and with 29.9 Wi 1 'b rgt © Based Cohort
1 d Knee, BMI data. kg/m?), n](;rlil/[lf _ obest yth Study
Hip, and | Individuals with | grade I (<25 ri;rliccr:fﬁ:e 5 A (Retrospectiv
Hand patellofemoral | obesity ke/m?) by UD o 4.7 e Cohort)
Osteoart | pain (PFP) and (30— ). tim}e]s fom e'lre d
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Populati osteoarthritis kg/m?), BMI erou
on-Based | (PFOA) from and There isga dcl)) ée-
Cohort 52 studies grade II
Study (adolescents obesity rlesp Onsif.
(Reyes et and adults) (>35 relationship
al., kg/m?). . bet\fveen
2016) Higher increasing BMI
Body and 1ncr.eased
Mass OA risk.
Index
(BMI)
(overwe
ight/obe
se)
Is Body | Patients treated | Obesity Health Higher BMI was | Systematic
2 Mass at the Surgery, based ly found in adults | Review dan
Index Neurology, and | on Body controls with PFP and Meta-
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No Title Population Intf:rve Con.lpar Outcome Stu.d y
ntion ative Design
Associat Internal Mass | or lower | PFOA compared | Regression
ed with Medicine Index BMI to healthy Analysis
Patellofe Clinics of (BMI) controls. No
moral Teungku significant
Pain and | Peukan General association was
Patellofe Hospital, found in
moral Southwest adolescents with
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Meta-
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(Hart et
al.,
2016)
The
Rela'tlons There was a
hip ..
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Obesity association
and the 67 elderly between obesity
. . . and the
Incidenc | people in the Obesity | . . .
.. incidence/severit )
e of Batu Aji group Observationa
. ) y of knee .
Knee Community Obesity | compare osteoarthritis | analysis
3 | Osteoart | Health Center | (BMI> | d with _ with a cross-
. } (p=0.000). :
hritis at (Puskesmas) obesity) non- o sectional
. g . 88.6% of obese
Teungku | working area in obesity . approach
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Peukan Batam City in group
severe OA
General 2020
Hospital compared to
’ 42.3% in the
Southwe non-obese
st Aceh o
(Rizal, group.
2020)
The 1,105 adult Weight Obese elderly
Rela'tlons patients with loss peop.le A MOTE | o o
hip knee program likely to .
. Non- . | analysis
between osteoarthritis | through experience knee .

4 s . ] obese o with a cross-
Obesity and obesity nutrition elder] osteoarthritis sectional
and the (average BMI | educatio Y (76.7%) than approach
Incidenc 33.6-36.4 n, non-obese PP

e of kg/m?) behavior elderly people
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No Title Population Intf:rve Con.lpar Outcome Stu.d y
ntion ative Design
Knee al (37.5%). There
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No Title Population Intf:rve Con.lpar Outcome Stu.d y
ntion ative Design
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No Title Population Intf:rve Con.lpar Outcome Stu.d y
ntion ative Design
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No Title Population Intf:rve Con.lpar Outcome Stu.d y
ntion ative Design
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physical
activity)
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the form
of body
weight
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Discussion

Based on a literature review of 10 selected articles, obesity was found to be a significant risk
factor associated with osteoarthritis, particularly knee osteoarthritis. All studies indicate that
obese individuals have a higher risk of developing osteoarthritis than individuals of normal
weight, and this risk increases with increasing body mass index (BMI). These findings suggest
that obesity plays a role in the development and progression of osteoarthritis by increasing the
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load on the supporting joints, particularly the knee and hip joints (Nugraha et al., 2015; Reyes
et al., 2016; Rizal, 2020; Syah et al., 2021). In addition to increasing the mechanical load on
joints, obesity also causes chronic low-grade inflammation through the production of
adipokines and proinflammatory cytokines such as leptin, TNF-a, and IL-6, which contribute
to joint cartilage damage. This condition can accelerate joint degeneration, increase pain,
reduce physical function, and worsen the quality of life of people with osteoarthritis
(Wojcieszek et al., 2022; Geng et al., 2023). Several studies have also shown that weight loss
through dietary adjustments and physical activity can improve symptoms, joint function, and
quality of life in osteoarthritis patients, making weight control an important strategy in the
prevention and management of osteoarthritis (Chu et al., 2018; Long et al., 2019; Jurado-Castro
et al., 2022).

Obesity Increases the Risk of Knee Osteoarthritis

Obesity plays a significant role as a risk factor for knee osteoarthritis. Individuals who are
overweight or obese are known to be more likely to develop osteoarthritis than those with a
normal BMI. This risk increases with increasing BMI, indicating a dose-response relationship
between obesity and the incidence of osteoarthritis. A study by Reyes et al. reported that
individuals with stage II obesity had up to a 4.7-fold higher risk of developing knee
osteoarthritis compared to those with a normal weight group (Reyes et al., 2016). These results
align with studies conducted by Nugraha et al., Sofyan and Rizal, and Syah et al., which found
a significant association between obesity and the incidence of knee osteoarthritis in various
population groups, including the elderly and hospital patients. These findings indicate that
weight gain is a contributing factor to the development of knee osteoarthritis (Nugraha et al.,
2015; Rizal, 2020; Syah et al., 2021).

Obesity Increases Mechanical Load on the Knee Joint

The relationship between obesity and knee osteoarthritis is primarily explained by increased
mechanical load on the joint (Sampath et al., 2023; Adouni et al., 2024; Duclos, 2016). As the
body's primary support joint, the knee experiences a significant portion of stress during daily
activities. In obese individuals, excess weight causes increased stress on various joint
structures, including cartilage, menisci, ligaments, and subchondral bone, accelerating joint
damage (Rizal, 2020). Biomechanically, each additional 1 kg of body weight can increase the
load on the knee joint by 3—4 times during walking. This sustained, long-term pressure can
cause progressive cartilage damage, reduce joint elasticity, and trigger the degenerative
changes characteristic of osteoarthritis. Furthermore, increased mechanical stress also
contributes to osteophyte formation, joint space narrowing, and changes in the subchondral
bone, further accelerating disease progression (Syah et al., 2021).

Obesity Causes Chronic Inflammation That Accelerates Joint Destruction

In addition to increased mechanical loading on joints, the link between obesity and
osteoarthritis also involves inflammatory mechanisms. Obesity is now considered a chronic
low-grade inflammatory condition because adipose tissue acts as an active endocrine organ that
produces various pro-inflammatory mediators (Long et al., 2019). According to Long et al.
(2022), increased body fat mass is associated with an increased risk of osteoarthritis in various
joints. Adipose tissue produces adipokines, such as leptin, adiponectin, resistin, TNF-a, and
IL-6, which contribute to systemic inflammation and cartilage matrix damage. As a result, joint
degeneration can progress more rapidly in obese individuals compared to those of normal
weight. This mechanism also explains why osteoarthritis can occur in joints that do not directly
bear weight, such as the joints of the hands.
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Obesity Is Associated with Increased Knee Pain

Pain is the most common clinical symptom experienced by people with osteoarthritis. A
systematic review conducted by Hart et al. (2017) showed that individuals with a higher body
mass index (BMI) tend to experience more severe patellofemoral pain and patellofemoral
osteoarthritis than individuals of normal weight. The higher levels of pain in obese individuals
are thought to be caused by a combination of biomechanical and inflammatory factors (Paley
& Johnson, 2016; Francisco et al., 2018). Increased joint load causes greater intra-articular
pressure and irritation of surrounding tissues, while inflammatory mediators produced by
adipose tissue can increase the sensitivity of pain receptors. This condition leads to more severe
and prolonged pain, which can ultimately reduce mobility, limit daily activities, and increase
the patient's dependence on others for assistance.

Obesity Reduces Physical Function and Quality of Life

In addition to increasing pain, obesity also contributes to decreased physical function in
osteoarthritis patients. Persistent pain and progressive joint damage can limit the patient's
ability to perform various activities, such as walking, standing for long periods, climbing stairs,
and performing other daily activities. This condition leads to decreased mobility and functional
ability, impacting the patient's quality of life. Jurado-Castro et al. (2022) reported that
overweight and obese patients with knee osteoarthritis have lower walking ability than
individuals of normal weight. This decline in physical function can impact productivity,
independence, and quality of life. If not optimally managed, activity limitations can lead to
reduced energy expenditure, worsen obesity, and create a mutually reinforcing cycle between
obesity and osteoarthritis.

Body Composition Plays a Role in the Development of Osteoarthritis

The results of research by Long et al. (2022) indicate that the incidence of osteoarthritis is not
only related to overall body weight but is also influenced by body composition. Increased fat
mass and body fat percentage are known to be associated with a higher risk of osteoarthritis in
the knee, hip, and hand joints. Conversely, a higher percentage of muscle mass has a protective
effect against the development of osteoarthritis. These findings indicate that the risk of
osteoarthritis may vary in individuals of the same body weight, depending on the proportion of
fat mass and muscle mass. Adequate muscle mass plays a role in supporting and stabilizing
joints, thereby reducing excessive pressure on joint structures and helping maintain optimal
joint function.

Obesity Associated with Sarcopenia in Osteoarthritis Patients

Research by Chen et al. (2025) reported that the prevalence of sarcopenia in patients with knee
osteoarthritis reached 25.07%, while the prevalence of sarcopenic obesity was 12.06%.
Sarcopenic obesity is characterized by increased body fat mass accompanied by decreased
muscle mass and strength, making it a common problem in patients with knee osteoarthritis.
The combination of obesity and sarcopenia can worsen physical function decline compared to
obesity alone. Reduced muscle mass and strength, particularly the quadriceps, leads to
decreased knee joint stability, increasing the risk of impaired mobility, falls, and limitations in
daily activities. Consequently, this condition can have a greater impact on the quality of life of
patients with knee osteoarthritis.

Weight Loss Can Reduce Osteoarthritis Symptoms

Chu et al. (2018) showed that a 5-10% weight loss significantly improved pain, physical
function, and quality of life in obese patients with knee osteoarthritis. These benefits occurred
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due to reduced mechanical load on the joints and decreased inflammatory activity triggered by
adipose tissue. The greater the weight loss achieved, the greater the improvement in symptoms
experienced by patients. Therefore, weight control through dietary modification and increased
physical activity is an important component in the prevention and management of knee
osteoarthritis in obese individuals.

Physical Exercise and Bariatric Surgery Provide Significant Clinical Improvements

Jurado-Castro et al. (2022) reported that various forms of physical exercise, such as aerobic
exercise, resistance training, aquatic exercise, and walking programs, are effective in reducing
pain and improving physical function in overweight and obese osteoarthritis patients. In
addition to helping control weight, physical exercise also plays a role in increasing the strength
of the knee-supporting muscles and improving joint stability, thereby reducing functional
limitations in patients. In individuals with severe obesity, bariatric surgery can be a treatment
option with significant clinical benefits. A systematic review showed that this procedure can
reduce the risk of osteoarthritis diagnosis by up to 79% and improve pain, joint stiffness, and
physical function. These findings confirm that weight loss is a major factor in improving the
clinical condition and quality of life of patients with knee osteoarthritis.

Conclusion

Based on the literature review of the various studies reviewed, it can be concluded that the
characteristics of the study respondents varied by age, gender, and nutritional status, with the
majority of respondents being in the elderly group at higher risk of developing osteoarthritis.
Osteoarthritis is still quite common in the study population, especially in the older age group.
Furthermore, the distribution of obesity indicates that some respondents had obese nutritional
status, which is an important risk factor for osteoarthritis, particularly knee osteoarthritis.
Reviews of various studies consistently show a significant association between obesity and
osteoarthritis, with obese individuals having a higher risk of developing osteoarthritis than
individuals of normal weight. This risk increases with increasing body mass index and is
influenced by mechanisms such as increased mechanical load on joints and inflammatory
processes that accelerate cartilage damage and joint degeneration. Based on these findings, the
public is advised to pay more attention to weight management through a healthy diet and
regular physical activity to reduce the risk of osteoarthritis, particularly in the knee joint.
Healthcare professionals are expected to increase education, health promotion, and early
detection efforts in high-risk groups, such as the elderly and obese individuals. Furthermore,
healthcare facilities need to support the implementation of sustainable prevention and control
programs for degenerative diseases. Further research is also needed to strengthen the scientific
evidence regarding the relationship between obesity and osteoarthritis and explore other factors
that may influence the incidence and progression of the disease.
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