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GLOBAL CONSIDERATIONS
Hip OA is rare in China and in immigrants from China to the
United States. However, OA in the knees is at least as common, if not more so, in Chinese than in whites from the
United States, and knee OA represents a major cause of disability in
China, especially in rural areas. Anatomic differences between Chinese
and white hips may account for much of the difference in hip OA
prevalence, with white hips having a higher prevalence of anatomic
predispositions to the development of OA. Persons from Africa, but
not African Americans, may also have a very low rate of hip OA.
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Figure 394-4 Risk factors for osteoarthritis (OA) either contribute
to the susceptibility of the joint (systemic factors or factors in the local
joint environment) or increase risk by the load they put on the joint.
Usually a combination of loading and susceptibility factors is required
to cause disease or its progression.
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levels of loading, perhaps even levels encountered during everyday
activities. On the other hand, in a young joint with competent protectors, a major acute injury or long-term overloading is necessary to
precipitate disease. Risk factors for OA can be understood in terms
of their effect either on joint vulnerability or on loading (Fig. 394-4).
SYSTEMIC RISK FACTORS
Age is the most potent risk factor for OA. Radiographic evidence of
OA is rare in individuals under age 40; however, in some joints, such as
the hands, OA occurs in >50% of persons over age 70. Aging increases
joint vulnerability through several mechanisms. Whereas dynamic
loading of joints stimulates cartilage matrix synthesis by chondrocytes
in young cartilage, aged cartilage is less responsive to these stimuli.
Partly because of this failure to synthesize matrix with loading, cartilage thins with age, and thinner cartilage experiences higher shear
stress at basal layers and is at greater risk of cartilage damage. Also,
joint protectors fail more often with age. Muscles that bridge the joint
become weaker with age and also respond less quickly to oncoming
impulses. Sensory nerve input slows with age, retarding the feedback
loop of mechanoreceptors to muscles and tendons related to their
tension and position. Ligaments stretch with age, making them less
able to absorb impulses. These factors work in concert to increase the
vulnerability of older joints to OA.
Older women are at high risk of OA in all joints, a risk that emerges
as women reach their sixth decade. Although hormone loss with
menopause may contribute to this risk, there is little understanding of
the unique vulnerability of older women versus men to OA.
HERITABILITY AND GENETICS
OA is a highly heritable disease, but its heritability is joint specific.
Fifty percent of the hand and hip OA in the community is attributable
to inheritance, i.e., to disease present in other members of the family.
However, the heritable proportion of knee OA is at most 30%, with
some studies suggesting no heritability at all. Whereas many people
with OA have disease in multiple joints, this “generalized OA” phenotype is rarely inherited and is more often a consequence of aging.
Emerging evidence has identified genetic mutations that confer
a high risk of OA, the best replicated is a polymorphism within the
growth differentiation factor 5 gene. This polymorphism diminishes
the quantity of GDF5; GDF5 has its main influence on joint shape, and
genes predisposing to OA are likely to increase risk of disease based on
their effects on joint development and shape.

HPIM19_Part15_p2103-p2250.indd 2228

RISK FACTORS IN THE JOINT ENVIRONMENT
Some risk factors increase vulnerability of the joint through local
effects on the joint environment. With changes in joint anatomy, for
example, load across the joint is no longer distributed evenly across the
joint surface, but rather shows an increase in focal stress. In the hip,
three uncommon developmental abnormalities occurring in utero or
in childhood, congenital dysplasia, Legg-Perthes disease, and slipped
capital femoral epiphysis, leave a child with distortions of hip joint
anatomy that often lead to OA later in life. Girls are predominantly
affected by acetabular dysplasia, a mild form of congenital dislocation,
whereas the other abnormalities more often affect boys. Depending
on the severity of the anatomic abnormalities, hip OA occurs either in
young adulthood (severe abnormalities) or middle age (mild abnormalities).
Major injuries to a joint also can produce anatomic abnormalities
that leave the joint susceptible to OA. For example, a fracture through
the joint surface often causes OA in joints in which the disease is otherwise rare such as the ankle and the wrist. Avascular necrosis can lead
to collapse of dead bone at the articular surface, producing anatomic
irregularities and subsequent OA.
Tears of ligamentous and fibrocartilaginous structures that protect
the joints, such as the anterior cruciate ligament and the meniscus
in the knee and the labrum in the hip, can lead to premature OA.
Meniscal tears increase with age and when chronic are often asymptomatic but lead to adjacent cartilage damage and accelerated OA.
Even injuries in which the affected person never received a diagnosis
may increase risk of OA. For example, in the Framingham Study subjects, men with a history of major knee injury, but no surgery, had a
3.5-fold increased risk for subsequent knee OA.
Another source of anatomic abnormality is malalignment across
the joint (Fig. 394-5). This factor has been best studied in the knee,
which is the fulcrum of the longest lever arm in the body. Varus (bowlegged) knees with OA are at exceedingly high risk of cartilage loss in
the medial or inner compartment of the knee, whereas valgus (knockkneed) malalignment predisposes to rapid cartilage loss in the lateral
compartment. Malalignment causes this effect by increasing stress on
a focal area of cartilage, which then breaks down. There is evidence
that malalignment in the knee not only causes cartilage loss but leads
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Figure 394-5 The two types of limb malalignment in the frontal
plane: varus, in which the stress is placed across the medial compartment of the knee joint, and valgus, which places excess stress across
the lateral compartment of the knee.
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