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Managing Osteoarthritis in Older
Adults: Insights, Strategies, and
Empowerment

Abstract

Osteoarthritis (OA), commonly known as degenerative joint disease, stands as the most widespread
form of arthritis, impacting millions of individuals globally. While osteoarthritis can manifest at any
stage of life, it predominantly affects older adults. As we age, the cumulative wear and tear on our
joints becomes more significant, contributing to the breakdown of cartilage and leading to the
onset of osteoarthritis. This condition typically affects the joints that bear the most weight, such
as the knees, hips, and spine, but it can also impact smaller joints, including those in the hands
and fingers. In this in-depth guide, we will explore the various facets of osteoarthritis in older
adults. From understanding the underlying causes of this degenerative condition to identifying its
hallmark symptoms, we will provide a comprehensive overview of the challenges that older adults
may face. Additionally, we will examine the processes involved in diagnosing osteoarthritis, along
with the range of treatment options available, from medications and physical therapy to surgical
interventions. Beyond medical treatments, we will also highlight important lifestyle changes and
interventions that can help manage the symptoms of osteoarthritis, improve joint function, and
ultimately enhance quality of life. Through this exploration, we aim to offer valuable insights into
how older adults can better navigate the challenges of osteoarthritis, managing its impact and
thriving despite the condition.
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Introduction hands and fingers.

Osteoarthritis is a chronic condition
characterized by the degeneration of cartilage
in the joints, leading to pain, stiffness, and

decreased mobility. Unlike other forms

Symptoms of osteoarthritis

The symptoms of osteoarthritis can vary from
person to person and may include:

of arthritis, such as rheumatoid arthritis,
which involves an autoimmune response,
osteoarthritis is primarily a result of mechanical
stress on the joints over time [1].

Methodology

As we age, the cartilage that cushions the
ends of our bones gradually wears down,
causing the bones to rub against each other.
This friction leads to inflammation, pain, and
the formation of bone spurs. Osteoarthritis
commonly affects weight-bearing joints such
as the knees, hips, and spine, as well as the

Joint pain: Persistent pain in the affected
joint, which may worsen with activity and
improve with rest.

Stiffness: Difficulty moving the affected joint,
especially after periods of inactivity or upon
waking in the morning.

Swelling: Inflammation and swelling around
the affected joint, particularly after extended
use or overexertion.

Decreased range of motion: Difficulty
bending, flexing, or fully extending the
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affected joint due to stiffness and pain.

Grating or popping sensations: Sensations of grinding,
popping, or crackling within the affected joint during
movement.

Joint instability: Feeling of joint instability or weakness,
particularly during weight-bearing activities [2-4].

Diagnosis of osteoarthritis

Diagnosing  osteoarthritis ~ typically  involves a
combination of medical history, physical examination,
and imaging tests. During the physical examination,
your healthcare provider will assess your range of
motion, joint tenderness, and any signs of swelling
or deformity. They may also order imaging tests such
as X-rays, magnetic resonance imaging (MRI), or
computed tomography (CT) scans to visualize the extent
of joint damage and rule out other potential causes of

your symptoms.

Treatment options for osteoarthritis

While there is currently no cure for osteoarthritis, there
are several treatment options available to help manage
symptoms and improve quality of life:

Medications: Over-the-counter pain relievers such as
acetaminophen and nonsteroidal anti-inflammatory
drugs (NSAIDs) can help reduce pain and inflammation
associated with osteoarthritis. In some cases, your
healthcare provider may prescribe stronger pain
medications or corticosteroid injections to provide relief

[5, 6].

Physical therapy: A tailored exercise program designed
by a physical therapist can help improve joint flexibility,
strengthen surrounding muscles, and alleviate pain
associated with osteoarthritis.

Assistive devices: Using assistive devices such as braces,
splints, or orthotic inserts can help support and stabilize
affected joints, reducing pain and improving mobility.

Weight management: Maintaining a healthy weight is
crucial for managing osteoarthritis, as excess weight puts
added stress on weight-bearing joints. A balanced diet
and regular exercise can help you achieve and maintain
a healthy weight and reduce strain on your joints.

Lifestyle modifications: Making lifestyle changes
such as avoiding activities that exacerbate joint pain,
practicing good posture, and using proper body
mechanics can help minimize discomfort and prevent
further joint damage.

Surgery: In severe cases of osteoarthritis where

conservative treatments are ineffective, surgical

interventions such as joint replacement surgery or

arthroscopic surgery may be recommended to repair or
replace damaged joint tissues and improve mobility [7-

9].

Living well with osteoarthritis

While osteoarthritis can be challenging to manage, there
are steps you can take to optimize your health and well-
being:

Stay active: Engage in regular low-impact exercises
such as walking, swimming, or cycling to maintain joint
flexibility, strengthen muscles, and reduce pain.

Manage stress: Practice stress-reducing techniques such
as deep breathing, meditation, or yoga to help alleviate
tension and promote relaxation.

Prioritize self-care: Make self-care a priority by getting
adequate rest, eating a balanced diet, and practicing
good sleep hygiene to support overall health and well-
being.

Seek support: Joining a support group or connecting
with others who have osteoarthritis can provide valuable
emotional support, encouragement, and practical
tips for coping with the challenges of living with the
condition. Osteoarthritis is a common yet manageable
condition that affects millions of older adults worldwide.
By understanding the causes, symptoms, diagnosis,
treatment options, and lifestyle interventions for
osteoarthritis, you can take proactive steps to manage
your symptoms, improve your quality of life, and
continue to thrive as you age. Remember to consult with
your healthcare provider for personalized guidance and
recommendations tailored to your individual needs and
preferences [10].

Results

Osteoarthritis (OA) is a prevalent degenerative joint
disease that affects millions of people worldwide,
particularly among the elderly population. Recent
research has shed light on various aspects of OA,
providing valuable insights into its causes, progression,
and potential treatments.

One key area of research focuses on the role of genetics
in OA development. Studies have identified several
genetic factors that may predispose individuals to
OA, including variations in genes involved in cartilage
metabolism, joint inflammation, and bone remodeling.
Understanding the genetic basis of OA may lead to
personalized treatments tailored to an individual's
genetic profile.

In addition to genetics, lifestyle factors such as obesity
and physical inactivity have been implicated in the
development and progression of OA. Excess weight
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puts added stress on weight-bearing joints, leading to
accelerated joint degeneration and increased risk of OA.
Conversely, regular exercise and weight management
have been shown to reduce the risk of OA and improve
symptoms in affected individuals.

Advancements in imaging techniques have also
enhanced our understanding of OA progression.
Magnetic resonance imaging (MRI) and computed
tomography (CT) scans allow for detailed visualization
of joint structures, cartilage integrity, and bone
morphology, facilitating early detection and monitoring
of OA progression. These imaging modalities enable
healthcare providers to tailor treatment strategies to
individual patients based on the severity and location of

joint damage.

Emerging treatments for OA aim to address the
underlying mechanisms of joint degeneration and
inflammation. Therapeutic interventions such as intra-
articular injections of hyaluronic acid, platelet-rich
plasma, and mesenchymal stem cells show promise in
promoting cartilage repair and reducing pain in OA
patients. Additionally, novel pharmacological agents
targeting specific pathways involved in OA pathogenesis
are currently under investigation in clinical trials.

Recent research on osteoarthritis has provided valuable
insights into its genetic, environmental, and molecular
mechanisms. By understanding the complex interplay
of factors contributing to OA development and
progression, researchers are working towards more
effective treatments to improve outcomes and quality of
life for individuals affected by this debilitating condition.

Discussion

The surrounding (OA)
encompasses a multidimensional approach, addressing
various factors that contribute to its development,
progression, management, and impact on individuals
and society. Firstly, the discussion often revolves
around the risk factors associated with OA, including
age, genetics, obesity, joint injuries, and occupational
factors. Understanding these risk factors helps identify
individuals at higher risk and implement preventive
measures to reduce the burden of OA. Moreover, the
discussion delves into the pathophysiology of OA,
highlighting the complex interplay between mechanical
stress, inflammation, cartilage degradation, and bone
remodeling. By elucidating the underlying mechanisms,
researchers and healthcare providers can develop targeted
interventions to slow disease progression and alleviate
symptoms. The impact of OA on quality oflife is a crucial
aspect of the discussion, as it significantly affects mobility,

discussion osteoarthritis

function, and psychological well-being. Chronic pain,
disability, and reduced productivity associated with OA
impose a substantial burden on individuals, caregivers,
and healthcare systems. Additionally, the discussion
extends to the management of OA, encompassing
pharmacological and non-pharmacological interventions
such as exercise, weight management, physical therapy,
medications, and surgical options. Emphasizing a
holistic approach to management, tailored to individual
needs and preferences, is essential for optimizing
outcomes and improving quality of life for OA patients.
Finally, discussions on OA often advocate for further
research into novel treatment modalities, early detection
strategies, and interventions to address the unmet
needs of OA patients. Collaborative efforts among
researchers, healthcare providers, policymakers, and
patient advocacy groups are crucial for advancing our
understanding of OA and implementing evidence-based
strategies to mitigate its impact on society.

Conclusion

Osteoarthritis  (OA) presents a significant health
challenge, particularly among older adults, with its
prevalence expected to rise in tandem with aging
populations worldwide. While OA is characterized
and pain,
valuable

inflammation,
provided
into its multifactorial etiology, including genetic,
environmental, and biomechanical factors. Efforts to
mitigate the impact of OA encompass a comprehensive

by joint degeneration,

recent research has insights

approach that includes preventive strategies, early
detection, personalized management, and ongoing
By addressing
modifiable risk factors such as obesity and promoting
healthy lifestyles that emphasize regular exercise and

research into novel treatments.

joint protection, individuals can reduce their risk of
OA and improve overall joint health. Furthermore,
advancements in imaging technology and molecular
research have deepened our understanding of OA
pathogenesis, paving the way for targeted interventions
aimed at slowing disease progression and alleviating
symptoms. Embracing a multidisciplinary approach to
OA management, which integrates pharmacological
and non-pharmacological interventions tailored to
individual needs, is essential for optimizing outcomes
and enhancing quality of life for OA patients. As
we continue to unravel the complexities of OA,
collaboration among researchers, healthcare providers,
policymakers, and patient advocates will be paramount
in developing innovative strategies to address this
prevalent and debilitating condition effectively.

259

Int. J. Clin. Rheumatol. (2024) 19(9)



Editorial

Mita Sen

References

1.

Chen SB, HuH, Gao YS ez al. Prevalence of clinical anxiety,
clinical depression and associated risk factors in Chinese
young and middle-aged patients with osteonecrosis of the

femoral head. PLoS ONE. 10,e0120234(2015).
Shimizu J, Okazaki S, Nagoya S er al. Susceptibility

of males, but not females to developing femoral head
osteonecrosis in response to alcohol consumption. PLoS

ONE. 11, 0165490(2016).

Cui L, Zhuang Q, Lin J et /. Multicentric epidemiologic
study on six thousand three hundred and ninety five cases
of femoral head osteonecrosis in China. Int Orthop. 40,
267-276(2016)

Ghaleb RM, Omar GM, Ibrahim MA. Avascular necrosis
of bone in systemic lupus erythematosus. Egypz Rheumatol.

33(1), 27-33(2011).
Gheita TA, Azkalany GS, Kenawy SA er al. Bone

scintigraphy in axial seronegative spondyloarthritis

9.

10.

patients: role in detection of subclinical peripheral arthritis
and disease activity. Int J/ Rheum Dis. 18 (5), 553-559
(2015).

Ouédraogo DD, Nacoulma EWC, Kafando E er al
Rheumatologic diseases and haemoglobinopathies in
Ouagadougou. Bull Soc Pathol Exot. 103, 80-83(2010).

Oniankitan O, Kakpovi K, Fianyo E er al. Risk factors
of hip osteoarthritis in Lomé, Togo. Med Trop. 69, 59-
60(2009).

NO, Enweani UN, Maduka CO.
Musculoskeletal complications of sickle cell disease in

Enugu, Nigeria. Niger | Med. 20, 456-461(2011).

Onyemaechi

Arlet J, Ficat P Non-traumatic avascular femur head
necrosis. New methods of examination and new concepts.

Chir Narzadow Ruchu Ortop Pol. 42, 269-76(1977).
Ikeuchi K, Hasegawa Y, Seki T. Epidemiology of

nontraumatic osteonecrosis of the femoral head in Japan.

Mod Rheumatol. 25, 278-328(2015).

260

Int. J. Clin. Rheumatol. (2024) 19(9)


https://www.google.com/search?q=2.+Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce0120234(2015).&rlz=1C1GCEU_enIN819IN819&oq=2.%09Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce01202FILENAME
https://www.google.com/search?q=2.+Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce0120234(2015).&rlz=1C1GCEU_enIN819IN819&oq=2.%09Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce01202FILENAME
https://www.google.com/search?q=2.+Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce0120234(2015).&rlz=1C1GCEU_enIN819IN819&oq=2.%09Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce01202FILENAME
https://www.google.com/search?q=2.+Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce0120234(2015).&rlz=1C1GCEU_enIN819IN819&oq=2.%09Chen+SB%2C+Hu+H%2C+Gao+YS+et+al.Prevalence+of+clinical+anxiety%2C+clinical+depression+and+associated+risk+factors+in+Chinese+young+and+middle-aged+patients+with+osteonecrosis+of+the+femoral+head.+PLoS+ONE.+10%2Ce01202FILENAME
https://www.google.com/search?q=3.+Shimizu+J%2C+Okazaki+S%2C+Nagoya+S+et+al.+Susceptibility+of+males%2C+but+not+females+to+developing+femoral+head+osteonecrosis+in+response+to+alcohol+consumption.+PLoS+ONE.+11%2C+0165490(2016).&rlz=1C1GCEU_enIN819IN819&oq=3.%09Shimizu+J%2C+Okazaki+S%2C+Nagoya+S+et+al.+Susceptibility+of+males%2C+but+not+females+to+developing+femoral+head+osteonecrosis+in+response+to+alcohol+consumption.+PLoS+ONE.+11%2C+0165490(2016).&aqs=chrome..69i57j69i60.239j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Shimizu+J%2C+Okazaki+S%2C+Nagoya+S+et+al.+Susceptibility+of+males%2C+but+not+females+to+developing+femoral+head+osteonecrosis+in+response+to+alcohol+consumption.+PLoS+ONE.+11%2C+0165490(2016).&rlz=1C1GCEU_enIN819IN819&oq=3.%09Shimizu+J%2C+Okazaki+S%2C+Nagoya+S+et+al.+Susceptibility+of+males%2C+but+not+females+to+developing+femoral+head+osteonecrosis+in+response+to+alcohol+consumption.+PLoS+ONE.+11%2C+0165490(2016).&aqs=chrome..69i57j69i60.239j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Shimizu+J%2C+Okazaki+S%2C+Nagoya+S+et+al.+Susceptibility+of+males%2C+but+not+females+to+developing+femoral+head+osteonecrosis+in+response+to+alcohol+consumption.+PLoS+ONE.+11%2C+0165490(2016).&rlz=1C1GCEU_enIN819IN819&oq=3.%09Shimizu+J%2C+Okazaki+S%2C+Nagoya+S+et+al.+Susceptibility+of+males%2C+but+not+females+to+developing+femoral+head+osteonecrosis+in+response+to+alcohol+consumption.+PLoS+ONE.+11%2C+0165490(2016).&aqs=chrome..69i57j69i60.239j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Cui+L%2C+Zhuang+Q%2C+Lin+J+et+al.+Multicentric+epidemiologic+study+on+six+thousand+three+hundred+and+ninety+five+cases+of+femoral+head+osteonecrosis+in+China.+Int+Orthop.+40%2C+267-276(2016)&rlz=1C1GCEU_enIN819IN819&oq=4.%09Cui+L%2C+Zhuang+Q%2C+Lin+J+et+al.+Multicentric+epidemiologic+study+on+six+thousand+three+hundred+and+ninety+five+cases+of+femoral+head+osteonecrosis+in+China.+Int+Orthop.+40%2C+267-276(2016)&aqs=chrome..69i57j69i60.575j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Cui+L%2C+Zhuang+Q%2C+Lin+J+et+al.+Multicentric+epidemiologic+study+on+six+thousand+three+hundred+and+ninety+five+cases+of+femoral+head+osteonecrosis+in+China.+Int+Orthop.+40%2C+267-276(2016)&rlz=1C1GCEU_enIN819IN819&oq=4.%09Cui+L%2C+Zhuang+Q%2C+Lin+J+et+al.+Multicentric+epidemiologic+study+on+six+thousand+three+hundred+and+ninety+five+cases+of+femoral+head+osteonecrosis+in+China.+Int+Orthop.+40%2C+267-276(2016)&aqs=chrome..69i57j69i60.575j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Cui+L%2C+Zhuang+Q%2C+Lin+J+et+al.+Multicentric+epidemiologic+study+on+six+thousand+three+hundred+and+ninety+five+cases+of+femoral+head+osteonecrosis+in+China.+Int+Orthop.+40%2C+267-276(2016)&rlz=1C1GCEU_enIN819IN819&oq=4.%09Cui+L%2C+Zhuang+Q%2C+Lin+J+et+al.+Multicentric+epidemiologic+study+on+six+thousand+three+hundred+and+ninety+five+cases+of+femoral+head+osteonecrosis+in+China.+Int+Orthop.+40%2C+267-276(2016)&aqs=chrome..69i57j69i60.575j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=5.+Ghaleb+RM%2C+Omar+GM%2C+Ibrahim+MA.+Avascular+necrosis+of+bone+in+systemic+lupus+erythematosus.+Egypt+Rheumatol.+33(1)%2C+27-33(2011).&rlz=1C1GCEU_enIN819IN819&oq=5.%09Ghaleb+RM%2C+Omar+GM%2C+Ibrahim+MA.+Avascular+necrosis+of+bone+in+systemic+lupus+erythematosus.+Egypt+Rheumatol.+33(1)%2C+27-33(2011).&aqs=chrome..69i57j69i60l2.495j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=5.+Ghaleb+RM%2C+Omar+GM%2C+Ibrahim+MA.+Avascular+necrosis+of+bone+in+systemic+lupus+erythematosus.+Egypt+Rheumatol.+33(1)%2C+27-33(2011).&rlz=1C1GCEU_enIN819IN819&oq=5.%09Ghaleb+RM%2C+Omar+GM%2C+Ibrahim+MA.+Avascular+necrosis+of+bone+in+systemic+lupus+erythematosus.+Egypt+Rheumatol.+33(1)%2C+27-33(2011).&aqs=chrome..69i57j69i60l2.495j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=6.+Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18+(5)%2C+553-559+(2015).&rlz=1C1GCEU_enIN819IN819&oq=6.%09Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18FILENAME
https://www.google.com/search?q=6.+Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18+(5)%2C+553-559+(2015).&rlz=1C1GCEU_enIN819IN819&oq=6.%09Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18FILENAME
https://www.google.com/search?q=6.+Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18+(5)%2C+553-559+(2015).&rlz=1C1GCEU_enIN819IN819&oq=6.%09Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18FILENAME
https://www.google.com/search?q=6.+Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18+(5)%2C+553-559+(2015).&rlz=1C1GCEU_enIN819IN819&oq=6.%09Gheita+TA%2C+Azkalany+GS%2C+Kenawy+SA+et+al.+Bone+scintigraphy+in+axial+seronegative+spondyloarthritis+patients%3A+role+in+detection+of+subclinical+peripheral+arthritis+and+disease+activity.+Int+J+Rheum+Dis.+18FILENAME
https://www.google.com/search?q=7.+Ou%C3%A9draogo+DD%2C+Nacoulma+EWC%2C+Kafando+E+et+al.+Rheumatologic+diseases+and+haemoglobinopathies+in+Ouagadougou.+Bull+Soc+Pathol+Exot.+103%2C+80-83(2010).&rlz=1C1GCEU_enIN819IN819&oq=7.%09Ou%C3%A9draogo+DD%2C+Nacoulma+EWC%2C+Kafando+E+et+al.+Rheumatologic+diseases+and+haemoglobinopathies+in+Ouagadougou.+Bull+Soc+Pathol+Exot.+103%2C+80-83(2010).&aqs=chrome..69i57j69i60.555j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=7.+Ou%C3%A9draogo+DD%2C+Nacoulma+EWC%2C+Kafando+E+et+al.+Rheumatologic+diseases+and+haemoglobinopathies+in+Ouagadougou.+Bull+Soc+Pathol+Exot.+103%2C+80-83(2010).&rlz=1C1GCEU_enIN819IN819&oq=7.%09Ou%C3%A9draogo+DD%2C+Nacoulma+EWC%2C+Kafando+E+et+al.+Rheumatologic+diseases+and+haemoglobinopathies+in+Ouagadougou.+Bull+Soc+Pathol+Exot.+103%2C+80-83(2010).&aqs=chrome..69i57j69i60.555j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=8.+Oniankitan+O%2C+Kakpovi+K%2C+Fianyo+E+et+al.Risk+factors+of+hip+osteoarthritis+in+Lom%C3%A9%2C+Togo.+Med+Trop.+69%2C+59-60(2009).&rlz=1C1GCEU_enIN819IN819&oq=8.%09Oniankitan+O%2C+Kakpovi+K%2C+Fianyo+E+et+al.Risk+factors+of+hip+osteoarthritis+in+Lom%C3%A9%2C+Togo.+Med+Trop.+69%2C+59-60(2009).&aqs=chrome..69i57j69i60.495j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=8.+Oniankitan+O%2C+Kakpovi+K%2C+Fianyo+E+et+al.Risk+factors+of+hip+osteoarthritis+in+Lom%C3%A9%2C+Togo.+Med+Trop.+69%2C+59-60(2009).&rlz=1C1GCEU_enIN819IN819&oq=8.%09Oniankitan+O%2C+Kakpovi+K%2C+Fianyo+E+et+al.Risk+factors+of+hip+osteoarthritis+in+Lom%C3%A9%2C+Togo.+Med+Trop.+69%2C+59-60(2009).&aqs=chrome..69i57j69i60.495j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=9.+Onyemaechi+NO%2C+Enweani+UN%2C+Maduka+CO.+Musculoskeletal+complications+of+sickle+cell+disease+in+Enugu%2C+Nigeria.+Niger+J+Med.+20%2C+456-461(2011).&rlz=1C1GCEU_enIN819IN819&oq=9.%09Onyemaechi+NO%2C+Enweani+UN%2C+Maduka+CO.+Musculoskeletal+complications+of+sickle+cell+disease+in+Enugu%2C+Nigeria.+Niger+J+Med.+20%2C+456-461(2011).&aqs=chrome..69i57j69i60.228j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=9.+Onyemaechi+NO%2C+Enweani+UN%2C+Maduka+CO.+Musculoskeletal+complications+of+sickle+cell+disease+in+Enugu%2C+Nigeria.+Niger+J+Med.+20%2C+456-461(2011).&rlz=1C1GCEU_enIN819IN819&oq=9.%09Onyemaechi+NO%2C+Enweani+UN%2C+Maduka+CO.+Musculoskeletal+complications+of+sickle+cell+disease+in+Enugu%2C+Nigeria.+Niger+J+Med.+20%2C+456-461(2011).&aqs=chrome..69i57j69i60.228j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=10.+Arlet+J%2C+Ficat+P.+Non-traumatic+avascular+femur+head+necrosis.+New+methods+of+examination+and+new+concepts.+Chir+Narzadow+Ruchu+Ortop+Pol.+42%2C+269-76(1977&rlz=1C1GCEU_enIN819IN819&oq=10.%09Arlet+J%2C+Ficat+P.+Non-traumatic+avascular+femur+head+necrosis.+New+methods+of+examination+and+new+concepts.+Chir+Narzadow+Ruchu+Ortop+Pol.+42%2C+269-76(1977&aqs=chrome..69i57j69i60.555j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=10.+Arlet+J%2C+Ficat+P.+Non-traumatic+avascular+femur+head+necrosis.+New+methods+of+examination+and+new+concepts.+Chir+Narzadow+Ruchu+Ortop+Pol.+42%2C+269-76(1977&rlz=1C1GCEU_enIN819IN819&oq=10.%09Arlet+J%2C+Ficat+P.+Non-traumatic+avascular+femur+head+necrosis.+New+methods+of+examination+and+new+concepts.+Chir+Narzadow+Ruchu+Ortop+Pol.+42%2C+269-76(1977&aqs=chrome..69i57j69i60.555j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=11.+Ikeuchi+K%2C+Hasegawa+Y%2C+Seki+T.+Epidemiology+of+nontraumatic+osteonecrosis+of+the+femoral+head+in+Japan.+Mod+Rheumatol.+25%2C+278-328(2015).&rlz=1C1GCEU_enIN819IN819&oq=11.%09Ikeuchi+K%2C+Hasegawa+Y%2C+Seki+T.+Epidemiology+of+nontraumatic+osteonecrosis+of+the+femoral+head+in+Japan.+Mod+Rheumatol.+25%2C+278-328(2015).&aqs=chrome..69i57j69i60.463j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=11.+Ikeuchi+K%2C+Hasegawa+Y%2C+Seki+T.+Epidemiology+of+nontraumatic+osteonecrosis+of+the+femoral+head+in+Japan.+Mod+Rheumatol.+25%2C+278-328(2015).&rlz=1C1GCEU_enIN819IN819&oq=11.%09Ikeuchi+K%2C+Hasegawa+Y%2C+Seki+T.+Epidemiology+of+nontraumatic+osteonecrosis+of+the+femoral+head+in+Japan.+Mod+Rheumatol.+25%2C+278-328(2015).&aqs=chrome..69i57j69i60.463j0j9&sourceid=chrome&ie=UTF-8

