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KEY POINTS

� OA is a serious, disabling condition that disproportionately affects older women and indi-
viduals with obesity.

� The coprevalence of symptomatic OA in older individuals with other common chronic con-
ditions is high because of common risk factors, for example, aging and obesity.

� Untreated painful OA impacts sleep quality, causes fatigue, limits mobility and physical
activity, and contributes to depressed mood, all of which reduce individuals’ quality of
life and the effective management of comorbid conditions.

� Enhanced efforts to diagnose and treat symptomatic OA among older adults are needed.
INTRODUCTION

Osteoarthritis (OA) is a serious disease. The most common form of arthritis,1 OA typi-
cally affects the hips, knees, hands, feet, and spine, and multijoint involvement is com-
mon.2 OA affects 1 in 3 older adults and women more so than men.1,3 Risk factors for
OA include aging, obesity, prior joint injury, genetics, sex, and anatomic factors related
to joint shape and alignment.4,5 As longevity and obesity increase, so, too, has the
prevalence of OA.4,6,7

OA is both a disease, with pathologic changes in the joint tissues (articular cartilage,
subchondral bone, menisci, ligaments, etc.)8 and an illness (ie, symptomatic OA),
characterized by joint pain and functional limitations.9–12 There is imperfect concor-
dance between the disease and the illness; many people with structural changes on
imaging will not develop symptoms, whereas the illness may occur before
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radiographic changes are evident. It is the illness that drives affected individuals to
seek care. OA-related joint pain causes functional limitations, fatigue, depressed
mood, and loss of independence, and is the primary indication for joint replacement
surgery.9,10,12 Addressing the illness of OA is crucial to reduce the enormous individual
and societal burden of OA.13

Although effective evidence-based treatments exist for OA,14 competing health
care demands,15 due to comorbidities and widespread societal beliefs that OA is an
inevitable part of aging for which nothing can be done, often lead to underdiagnosis
and undertreatment of OA. A new narrative that reflects current evidence is needed.

INCIDENCE AND PREVALENCE OF SYMPTOMATIC OA

Estimates of the incidence and prevalence of OA vary depending on the definition (dis-
ease vs illness) and joints considered. Irrespective of the definition, the number of peo-
ple living with symptomatic OA is on the rise. From the Global Burden of Diseases,
Injuries, and Risk Factors Study, the age-standardized annual incidence rates for
symptomatic hip and knee OA rose 8.2% between 1990 and 2017.16 In 2019, it was
estimated that more than 500 million people or roughly 7% of the global population
were living with OA (knee, hip, hand, and other sites).17 Of these, nearly 70% had
knee OA, compared with 6% hip OA and 27% hand OA.17 From population-based
studies, the prevalence of OA in persons over 40 years of age is about 22%.18 From
prospective population-based studies, the rates of doctor-diagnosed hand, knee,
and hip OA increase with age, peaking in the 70s overall, but somewhat earlier for
hand OA, while prevalence continues to rise.19

The prevalence of multijoint OA is high. From the US Osteoarthritis Initiative and
multicenter OA (MOST) studies, 80% of individuals with bilateral knee pain had remote
site pain, including low back pain.20 In a cohort of individuals undergoing primary,
elective knee replacement for knee OA, 25.9% had concomitant low back pain;
23.95% had pain, aching, and stiffness in one or both hips; and 50.3% reported these
symptoms in both knees.21

RISK FACTORS FOR OA

As noted earlier, there are many risk factors for OA. Of these, aging is the most prom-
inent (Fig. 1).6,16,19 However, OA is not an inevitable consequence of aging. From the
US National Health Interview Survey (NHIS), the prevalence of diagnosed knee OA
among those aged 85 years and older ranged from w13% in men without obesity
to 32% in women with obesity.22

The relationship between aging and OA is complex. As joints age, their ability to
withstand insult lessens.23 Increased cellular stresses in OA joint tissues, mitochon-
drial dysfunction, and dysfunction in energy metabolism associated with aging may
contribute to cellular damage and disturbance of homeostatic physiologic cell
signaling. Age-related changes in the extracellular matrix of cartilage reduce their abil-
ity to sense and respond to joint loading, increasing the risk for joint injury. A proinflam-
matory, catabolic state that, in the context of increased susceptibility to cell death and
defective repair of the damaged matrix, leads to joint tissue destruction.23

Irrespective of age, OA disproportionately affectswomen (see Fig. 1) and those with
obesity.16,24 As for aging, the relationship between OA and sex/gender is complex.
Systematic sex/gender differences in exposure to OA risk factors likely contribute to
higher incidence and prevalence of OA in women than men. The incidence of OA rises
among women around the time of menopause. Thus, many studies have investigated
the potential impact of hormonal factors on risk for OA though findings remain
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Fig. 1. Global prevalence rate of OA per 100,000 population by age and sex, 2017. Dotted
and dashed lines indicate 95% upper and lower uncertainty intervals, respectively. Gener-
ated from data available from http://ghdx.healthdata.org/gbd-results-tool. (From Safiri S,
Kolahi A, Smith E, et al. Global, regional and national burden of osteoarthritis 1990-2017:
a systematic analysis of the Global Burden of Disease Study 2017 Ann Rheum Dis.
2020;79(6):819-28; with permission. (Figure 1 in original).)
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inconclusive.25 Systematic sex/gender differences in muscle strength, mechanical
joint load, bone mass/bone turnover, metabolic factors, and nutritional differences
may also contribute to higher incidence and prevalence of symptomatic OA in women
than men.26,27 Gender differences in financial resources, social support, and gender
biases in access to OA diagnosis and treatment may also contribute to these
differences.28,29

Obesity is the most important modifiable risk factor for the development and pro-
gression of OA, more so for knee OA than for OA in other joints. In a meta-analysis
of 14 prospective studies, Zheng and colleagues found that overweight and obesity
were associated with significantly higher knee OA risks (relative risk [RR] 2.45, 95%
confidence interval [CI] 1.88–3.20, and RR 4.55, 95% CI 2.90–7.13, respectively);
the risk of knee OA increased by 35% (95% CI 18%–53%) per 5 kg/m2 increase in
body mass index (BMI).30 The lifetime risk of symptomatic knee OA has been esti-
mated to be approximately 3 times higher among individuals with BMI � 30 kg/m2

and 5 times higher among individuals with BMI � 35 kg/m2 compared with individuals
with BMI less than 25 kg/m2 (Fig. 2).31 BMI is also strongly predictive of lifetime risk for
hip or knee joint replacement surgery.32,33

THE RELATIONSHIP BETWEEN SOCIAL DETERMINANTS OF HEALTH AND OA

Race/ethnicity, socioeconomic status, and geographic variations in the prevalence
and severity of knee and hip OA are well established. This variation likely reflects
person-level differences in risk for OA, for example, due to obesity, physical inactivity,
and joint injury, and health system variability in access and outcomes of care. For
example, OA prevalence is higher in high-income than lower-income countries
(Fig. 3).16,18 Compared with other countries, the United States had the highest age-
standardized prevalence of OA in 2017 (6128.1 per 100,000) and had experienced
the greatest increase in prevalence (23.2%) over the period 1990 to 2017.16 Within
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Fig. 2. Incidence of knee OA for each range of BMIa per 1000/persons-year. aBMI based on
WHO definitions: normal-weight (<25 kg/m2), overweight (25 to <30 kg/m2), obesity I (30 to
<35 kg/m2), and obesity II (35 kg/m2 and over). (From Reyes C, Leyland KM, Peat G, Cooper C,
Arden NK, Prieto-Alhambra D. Association Between Overweight and Obesity and Risk of
Clinically Diagnosed Knee, Hip, and Hand Osteoarthritis: A Population-Based Cohort Study.
Arthritis Rheumatol 2016;68:1869-75; with permission. (Figure 1 in original).)

Fig. 3. Age-standardized prevalence estimates of OA per 100,000 population in 2017, by
country. Generated from data available from http://ghdx.healthdata.org/gbd-results-tool.
(From Safiri S, Kolahi A, Smith E, et al. Global, regional and national burden of osteoarthritis
1990-2017: a systematic analysis of the Global Burden of Disease Study 2017. Ann Rheum Dis.
2020;79(6):819-28; with permission. (Figure 2 in original).)
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the United States, both lower socioeconomic status and African Americans have been
found to have higher incidence, prevalence, and severity of OA than US whites.34
IMPACT OF OA ON OTHER CONDITIONS AND MORTALITY

Older age and obesity are risk factors for OA andmany other chronic conditions. Thus,
most older people living with symptomatic OA have at least one other chronic condi-
tion,35 typically cardiometabolic conditions such as type 2 diabetes mellitus (T2DM)
and cardiovascular (CV) diseases.36 For example, in a meta-analysis of more than 1
million individuals, the risk of T2DM was 40% higher in individuals with versus without
OA and 30% of individuals with T2DM had OA.37

Symptomatic hip and knee OA have also been linked to higher risk for incident car-
diometabolic conditions, such as diabetes and heart disease,7,38 and both CV-related
and all-cause mortality.39 Across multiple cohorts, and after controlling for potential
confounders, a meta-analysis found that individuals with hip and knee OA were at
21% higher risk for CV-related death (hazard ratio [HR] 1.21, 95% CI 1.10–1.34) and
18% increased risk of all-cause death (HR 1.18, 95% CI 1.08–1.28) compared with
those without.40 These relationships appear to be due, at least in part to OA-related
walking disability and resultant physical inactivity.40–42
LIVING WITH OA

Pain is the top concern for people living with OA. The pain associated with joint
discomfort is highly variable and evolves over time. From qualitative studies, people
describe early-stage OA pain as worse with joint use and improving with rest.8,43 As
the disease progresses, the pain may become more constant, punctuated increas-
ingly with short episodes of a more intense, often unpredictable, and emotionally
draining pain, leading to avoidance of social and recreational activities.43 Consistent
with this, clinical studies suggest that early-stage OA pain is largely nociceptive in na-
ture, emanating from richly innervated joint tissues, including the subchondral bone
and periosteum.44 As OA progresses, neuroplastic changes in the peripheral and cen-
tral nervous systems may occur, resulting in pain sensitisation44,45 Pain in OA can be
best considered using a biopsychosocial model (Fig. 4).46

The downstream effects of OA-related joint pain are considerable. From a
community-based longitudinal study of more than 500 people with hip and knee
OA, OA pain is causally related to fatigue10,47 and functional limitations.48 Fatigue
and functional limitations, in turn, increase individuals’ risk for depressed or anxious
mood,9,12 which leads to worsening of OA pain and disability and increased risk for
loss of independence (Fig. 5).9,48,49

Fatigue and Sleep

From 35% to 41% of adults with OA report clinically significant fatigue, similar to that
seen among adults with rheumatoid arthritis.50,51 The high prevalence of fatigue in OA
may be due, at least in part, to OA pain-related sleep disturbances.52,53 OA pain is
associated with delayed sleep onset, bedtime anxiety, and altered sleep architecture,
resulting in sleep deprivation and disruption of slow-wave sleep.54 These effects are
exacerbated by a high prevalence of comorbid sleep disturbances, including restless
legs syndrome and obstructive sleep apnea.52,53 Thus, among older people with
symptomatic OA, there is a high prevalence of poor sleep. In a community cohort of
more than 600 individuals with symptomatic hip/knee OA (mean age 78 years), 70%
reported poor sleep (Pittsburgh Sleep Quality Index >5).10
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Fig. 4. The cause of pain in OA within a biopsychosocial model. (From Hunter DJ, Bierma-
Zeinstra S. Osteoarthritis. Lancet 2019;393:1745–59; with permission. (Figure 3 in original).
Reprinted with permission of Elsevier.)

Fig. 5. Longitudinal relationships between OA-related pain, sleep, fatigue, mood, and
disability, over time and adjusting for covariatesa. aA path analysis was performed to test in-
terrelationships among pain, depression, fatigue, and disability for more than 500
community-cohort participants with symptomatic hip or knee OA. Controlling for psychoso-
cial and demographic factors, it was found that female gender, older age, pain catastroph-
izing, poor coping behaviors, lower social support, worse general health status, and greater
number of other chronic conditions negatively influenced these relationships over time.
(Adapted from Hawker GA, Gignac MA, Badley E, et al. A longitudinal study to explain
the pain-depression link in older adults with osteoarthritis. Arthritis Care Res (Hoboken).
2011;63(10):1382-1390; with permission. (Figure 2 in original).)
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Mental Health

The prevalence of anxiety and depression is significantly higher in people with versus
without OA. A systematic review reported a pooled prevalence of symptoms of
depression of w20% and symptoms of anxiety of w21% among people with symp-
tomatic OA.55 Greater OA symptom severity increases the likelihood of developing
depressed or anxious mood. Among individuals with painful OA, the presence of
depressed or anxious mood is associated with greater health care use and worse
outcomes.9,56,57

Activity Limitations and Participation Restrictions

Hand OA is the most common disease affecting hand function in the elderly. Symp-
tomatic hand OA is associated with reduced grip and pinch strength,58 resulting in dif-
ficulty lifting, dressing, and eating.59 Lower extremity OA is associated with activity
limitations, contributing to physical inactivity, participation restrictions, and loss of in-
dependence.7,60,61 Inadequate treatment of OA pain also contributes, as people learn
to manage their symptoms by avoiding physical activities, like walking, that exacer-
bate their pain.38,62,63 In a Canadian cohort of w30,000 people aged 55 years or
older,60 the estimated probability of difficulty walking for an 80-year-old middle-
income woman rose from 11% (no OA, no health conditions) to 52% with hyperten-
sion, heart disease, and a prior hip fracture, compared with 65% with 2 hips or
knee affected by symptomatic OA (Fig. 6). If she had hypertension, heart disease, a
prior hip fracture, and OA, the probability of difficulty walking was 99%.
CONTEXTUAL FACTORS INFLUENCING THE DOWNSTREAM IMPACT OF PAINFUL OA

Individuals’ ability to cope with OA pain is influenced by their attitudes and tolerance of
the pain (pain catastrophizing), efforts expended on coping, and level of social sup-
port. Greater pain catastrophizing, poor coping, and lower social support have consis-
tently been found to negatively influence the impact of OA pain on sleep, fatigue,
disability, and mood, and thus on OA-related quality of life over time.9,10,12
Fig. 6. Estimated probability of difficulty walking for an 80-year-old middle-income woman
without obesity by the presence of comorbid conditions and hip/knee OA. (Adapted from
King LK, Kendzerska T, Waugh EJ, Hawker GA. Impact of Osteoarthritis on Difficulty
Walking: A Population-Based Study. Arthritis Care Res (Hoboken) 2018;70:71-9; with
permission.)
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Table 1
Economic costs of OA

Direct Costs Indirect Costs Intangible Costs

Costs of surgery
Hospital resources
Caregiver time
Pharmacologic and

nonpharmacologic
treatments

Costs of side effects
from treatments

Research

Loss of productivity
Absenteeism
Premature mortality
Disability payments/

benefits

Pain and suffering
Decreased quality of life
Potential depression/

anxiety

From Chen A, Gupte C, Akhtar K, Smith P, Cobb J. The Global Economic Cost of Osteoarthritis: How
the UK Compares. Arthritis. 2012;2012:698709; with permission. (Table 1 in original)
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ECONOMIC IMPACT OF OA

Musculoskeletal conditions, including OA, have a substantial contribution to health
care costs, accounting for an estimated 1.0% to 2.5% of the gross domestic product
in the United States, Canada, the United Kingdom, France, and Australia.64 Approxi-
mately 80% of the costs owing to musculoskeletal conditions are estimated to be
related to symptomatic OA, including direct costs to the health care system, indirect
costs to individuals living with OA, and the intangible costs of living with a chronic
disabling condition (Table 1).65 Greater health care use and associated costs are
strongly related to OA pain severity.66 The largest contributor to direct health care
costs for OA is joint replacement surgery.67 As the incidence and prevalence of symp-
tomatic OA rises, so too do the societal costs. The aggregate expenses paid for the
treatment of knee OA increased by $1 billion from 2009 to 2014.

SUMMARY

SymptomaticOA is associatedwith substantial, persistentmorbidity impacting day-to-
day functioning. The pain, fatigue, depressed or anxiousmood, and disability, including
loss of mobility, that characterizes symptomatic OA present major barriers to healthy
aging. The burden of symptomatic OA is increasing worldwide and disproportionately
among women, those with lower education levels, and the socially disadvantaged.
Although there is currently no cure for OA, many treatments exist to improve the OA-
related quality of life of older adults. It is time to recognize that OA is a serious disease.
It warrants far greater attention by health care providers and the health care system.

CLINICS CARE POINTS
� OA is a serious, disabling condition that disproportionately affects older women and
individuals with obesity

� The coprevalence of symptomatic OA in older individuals with other common chronic
conditions is high because of common risk factors, for example, aging and obesity

� Untreated painful OA impacts sleep quality, causes fatigue, limits mobility and physical
activity, and contributes to depressed mood, all of which reduce individuals’ quality of life
and the effective management of comorbid conditions

� The burden and impact of OA is rising

� Enhanced efforts to diagnose and treat symptomatic OA among older adults are needed
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