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sought care because they have more severe manifesta-
tions of OA.

Methods
We searched PubMed for studies published in En glish 
from 1966 to May 11, 2011, that described the personal 
and societal impact of OA based on data collected in the 
United States.

First we searched PubMed for articles related to 
arthritis and OA using standard epidemiologic and 
health care–burden indicators: prevalence, incidence, 
mortality, morbidity, lifetime risk, risk factors, ambula-
tory care, and hospitalization. We searched both arthritis 
and OA for two reasons: the terms are sometimes used 
interchangeably, and a public health approach mea-
sures all types of arthritis combined. Also, we identifi ed 
agencies and organizations whose focus is population-
health epidemiology (the Na tional Center for Health 
Statistics), health service use (the Agency for Healthcare 
Research and Quality [AHRQ]), or delivery of care to 
people with OA (the American College of Rheumatology 
and the Ameri can Academy of Orthopaedic Surgeons) 
and searched their Web sites for reports using the terms 
listed above.

Then we reviewed materials such as journal articles 
to identify those that met the search criteria.

Defi ning OA in epidemiologic studies. Studies on 
the population-based burden of OA in the United States 
have used at least three defi nitions for identifying OA: 
radiographic, symptomatic, and clinical.
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A
rthritis is the most common cause of disability 
among U.S. adults.1 Data from 2007 to 2009 
show that one in fi ve, or 50 million, U.S. adults 
reported doctor-diagnosed arthritis in that 

period; one in nine, or 21 million, had arthritis-
attributable activity limitations.2 In 2003 the costs 
attributable to arthritis and other rheumatic con ditions 
were $128 billion ($81 billion in medical expenditures 
and $47 billion in earnings losses), which represented 
nearly 1% of that year’s U.S. gross domestic product.3 
The number of U.S. adults with arthritis is projected to 
rise to 67 million by 2030.4

Osteoarthritis (OA), the most common type of ar-
thritis,5 accounts for much of this burden. Our objec-
tive was to review the epidemiologic and health ser-
vices literature in order to describe the personal and 
societal burden of OA among U.S. adults in the general 
population. In other words, we studied the OA burden 
from a population-health perspective. We excluded re-
sults from clinic-based studies because these studies 
may represent only people who have health insurance 
and access to health care, as well as those who have 
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the knee, for example). All of the population-based stud-
ies we identifi ed for this review examined the burden of 
localized OA. The descriptive epidemiology of OA (that 
is, the characterization of people with OA by, for exam-
ple, age or race, across time and place) in the United 
States and worldwide is described in greater detail else-
where.12,13

OA prevalence (all cases). The National Arthritis 
Data Workgroup (NADW) used the best available data 
to estimate that in 2005, 27 million U.S. adults ages 
18 years and older had one or more type of clinical OA.13 
Most of what is known about the prevalence of symp-
tomatic OA is from the Framingham OA Study (a study 
of knee and hand OA among adults in a suburb of 
Boston) and the Johnston County Osteoarthritis (JoCo 
OA) Project (a study of knee and hip OA among blacks 
and whites ages 45 years and older in Johnston County, 
North Carolina).12,13 We did not identify any population-
based data on OA of the spine.

Hand. In the Framingham OA cohort, 6.8% of those 
ages 26 years and older had symptomatic hand OA (age-
standardized rates: men, 3.8%, and women, 9.2%).13,14 
Using these data, the NADW estimated that 13 million 
U.S. adults ages 26 years and older had symptomatic 
hand OA in 2005.

Knee. Using prevalence estimates from the 
Framingham OA Study, the NADW estimated that in 
2005, 9.3 million (4.9%) U.S. adults ages 26 years and 
older had symptomatic knee OA.13 Prevalence rises with 
age and may be higher in women than in men and in 
blacks than in whites.15

Hip. The prevalence of symptomatic hip OA among 
people ages 45 years and older was 6.7% in the 
Framingham OA Study and 9.7% in the JoCo OA 
Project.12,13 In both, prevalence was highest among older 
adults (for example, ages 45 to 54 years, 5.9%; ages 75 
years and older, 17%).16 In the JoCo OA Project, preva-
lence was highest among women and blacks.

OA symptoms such as pain result from changes in 
the affected joint, including thickening of the joint cap-
sule and the formation of osteophytes.17 In the JoCo OA 
Project, 43.3% reported having pain, aching, or stiffness 
in a knee joint on most days.15 Reports of pain increased 
with age (45 to 54 years, 34.2%; 75 years and older, 
56.6%) and was higher in blacks than in whites (47.1% 
and 42.4%, re spectively) and in women than in men 
(47.6% and 37.4%, respectively).

OA incidence (new cases). Because there are lim-
ited follow-up studies for OA, there are few estimates of 
the incidence (new cases of OA) in the U.S. population. 
A 1995 study showed that among people ages 20 to 89 
years at the Fallon Clinic, a treatment facility connected 
with a community health plan in Massachusetts, one in 
1,000 people was diagnosed with symptomatic hand OA 
each year.18 Annual incidence among older women and 
men (10-year age groups, 60 years and older) was four 
to fi ve per 1,000 women and two to three per 1,000 men. 
Each year, approximately two in 1,000 people developed 
symptomatic knee OA; incidence (one per 1,000 people) 
was similar among middle-aged (40 to 49 years) women 
and men, but slightly higher (10 and nine per 1,000, re-
spectively) in older adults (70 to 79 years). Less than 1% 
of the study sample developed symptomatic hip OA 

Radiographic OA is based on information from X-rays 
and can be defi ned with either individual fea tures or, more 
commonly, the Kellgren–Lawrence scale of 0 to 4, where 
radiographic OA is classifi ed as mild (grade 2: joint space 
narrowing and osteophytes seen on X-ray), moderate 
(grade 3: many osteophytes, joint space narrowing, sclero-
sis, and possible bone contour deformity), or severe 
(grade 4: large osteophytes, marked joint space narrow-
ing, severe sclerosis, and defi nite bone contour deformity). 
Typically, OA is defi ned as a Kellgren–Lawrence grade of 2 
or higher. Radiographic OA is used often to study the dis-
ease process but less often to characterize OA burden.

Symptomatic OA is defi ned as the combination of 
radiographic evidence of OA and symptoms (pain, stiff-
ness) in the radiographically affected joint. Overall, the 
concordance between pain and radiographic evidence is 
only modest to moderate—that is, many people have 
radiographic evidence of OA but no symptoms and vice 
versa.6,7 Because the symptoms of OA are what lead to 
its treatment and its costs, symptomatic OA is the most 
appropriate way of describing the clinical and public 
health burden.6 For this reason, we excluded studies 
that were based only on radiographic OA.

Clinical OA is based exclusively on clinical infor-
mation (patient history and physical examination). The 
American College of Rheumatology’s criteria for clinical 
OA perform well in identifying hand OA, but additional 
radiographic and laboratory fi ndings are needed for 
identifying hip and knee OA.8–10 Clin ical diagnoses are 
used infrequently in studies of OA burden.

Using self-reports to identify people with specifi c 
types of arthritis is unreliable when studying burden. 
The Centers for Disease Control and Prevention (CDC) 
recommends that epidemiologic studies of OA rely on 
information confi rmed by a health care provider.11 This 
is because many people who recog nize that they have 
arthritis generally are incorrect when identifying what 
type they have.

Results
OA may occur as a generalized condition (affecting 
three or more joint groups) or a localized one (af fecting 

Oleg Trebunski (center), a professional dance coach and in-
structor, leads a low-impact aerobics Dance for Fun and Fitness 
class at the Hospital for Special Surgery in New York City. Photo 
courtesy of the Hospital for Special Surgery.
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The impact of comorbidities among people with OA 
is evident in many studies. For example, people with 
symptomatic OA were at least three times more likely to 
have diffi culty walking and transferring (in and out of 
the bath, for instance) compared with those without 
OA, and the likelihood of diffi culties increased among 
those with concurrent risk factors such as obesity.31 
Other studies demonstrated that people with OA who 
have comorbidities have higher medical costs than 
those without comorbidities. In a Mayo Clinic popula-
tion study of data from the 1980s, people with OA in-
curred signifi cantly higher medical expenses than those 
without OA or without rheumatoid arthritis for treat-
ment of conditions related to all body systems. Another 
cost-of-illness study found that costs attributable to OA 
were halved when statistical models were adjusted for 
comorbidities.32

Activity and functional limitations. OA symptoms 
can lead to physical limitations.6 Activity limitations 
are common among people with any doctor-diagnosed 
arthritis (42.4% reported it in the 2007–2009 National 
Health Interview Survey).2 Because OA makes up the 
majority of arthritis cases, we hypothesize that there is 
likely a comparable prevalence of such limitations 
among people with OA. The three most frequently found 
functional limitations among people with arthritis are 
bending or stooping, standing, and walking.33

Health care use. In 2006 and again in 2007 there 
were roughly 12.3 million ambulatory care visits and 
85,000 ED visits associated with an OA diagnosis.34 
According to AHRQ data, in 2009 OA was the primary 
diagnosis for an estimated 921,000 hospitalizations, 
with a mean cost per stay of $45,443; this is more than 
double the number of hospital stays associated with OA 
in 1997—418,000.35 In 2009 OA was the fourth most fre-
quent primary diagnosis as sociated with a hospital dis-
charge (after pneumonia, congestive heart failure, and 
coronary atherosclero sis),36 whereas it was 16th in 
1997.36

Most of the hospitalizations associated with OA are 
for knee and hip replacement procedures, and OA is the 
indication for most of these (95% of Medicare-funded 
knee and hip replacements).37-38 According to our calcu-
lations using AHRQ data, in 2009 there were 620,192 
and 284,708 U.S. hospital discharges associated with 
total knee and hip joint replacements, respectively, with 
corresponding hospi tal expenditures of $28.5 billion 
and $13.7 billion.39 

The number of hospitalizations associated with OA is 
projected to rise with the rapid increase in the rates of 
knee and hip replacement among U.S. adults.40,41 From 
2000 to 2006 the rate of total knee replacement in-
creased by 58%, from 5.5 to 8.7 pro cedures performed 
per 1,000 Medicare benefi ciaries.42 Historically, adults 
older than 65 years of age were the most likely to un-
dergo joint replacement, but re cent studies show more 
rapidly rising rates among middle-aged adults (45 to 64 
years of age).43

In 2007 10% of people receiving home health care 
had a diagnosis of OA.44

Economic impact. There are no recent credible pop-
ulation-level estimates of medical expenditures (direct 

annually. It emerged at younger ages in men com pared 
with women (ages 30 to 39 years, eight and zero per 
100,000, respectively), but by ages 70 to 79 years, the 
annual incidence was higher among women than men 
(six and four per 1,000, respec tively). All of these inci-
dence rates have been age and sex standardized.

OA lifetime risk. In the JoCo OA Project, the lifetime 
risk (by age 85) of symptomatic knee OA was nearly one 
in two, with the risk rising to almost two in three among 
those who were obese.19 A subsequent analysis found 
that lifetime risk of symptomatic hip OA in this cohort 
was one in four and that risk of knee or hip OA was the 
same for men and women and for blacks and whites; 
body mass index was un related to lifetime risk of symp-
tomatic hip OA.20

OA progression has not been examined in commu-
nity-based studies. Radiographic studies indicate that 
there is slow but constant worsening of radiographic 
hand, knee, and hip OA with aging.12,17 Radiographic 
disease may be relevant to progression to severe symp-
tomatic OA as those with severe radiographic disease 
may also have severe symptoms.21

OA risk factors. Most studies on risk factors have 
examined incident radiographic OA, and reviews have 
been published elsewhere.12,14,22 The three strongest 
modifi able risk factors for symptomatic knee OA are 
obesity, injury, and occupations involving excessive me-
chanical stress.

Strong epidemiologic evidence links obesity to an in-
creased risk of symptomatic knee OA and knee replace-
ment.6,23,24 Women in the Framingham OA study who 
lost 11 lbs. reduced their risk of symptomatic knee OA 
by half.25 For hip OA, U.S. and international studies 
have demonstrated mixed results, with obesity gener-
ally associated with symptomatic OA and joint replace-
ment.26 For example, in the Nurses’ Health Study (an 
ongoing study of 238,00 female nurses that started in 
197624) women who were obese, especially at age 18, 
had an increased risk of undergoing a hip replacement 
in later life.24

Joint injuries, especially of the knee, resulting from 
sports, work, or other trauma increase OA risk.6,27 
Occupations involving excessive mechanical stress have 
been implicated, including those re quiring hard labor, 
heavy lifting, knee bending, and repetitive motion. Such 
jobs include those in con struction and agriculture for 
men and cleaning and retail sales for women, among 
others.

Chronic comorbidities. The few U.S. studies ex-
amining comorbidities among people with OA in dicate 
that their risk of developing peptic ulcer and renal dis-
ease are at least twice that of people without OA or rheu-
matoid arthritis; this is likely attributable to their 
greater use of nonsteroidal antiinfl ammatory drugs.28 
Metabolic syndrome, diabetes, and multiple cardiovas-
cular risk factors (hypertension,29,30 abdominal obe-
sity,29 hyperglycemia, elevated triglycerides,29,30 a low 
level of high-density lipoprotein cholesterol, and a 
waist-to-hip ratio of 0.81 cm or higher) were more prev-
alent among people with OA in two stud ies, one of 
which found the clustering of cardiovascular risk factors 
to be independent of obesity.29,30
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ers, and low expectations for the procedure’s out-
comes.42,51 Discussions that are culturally sensitive and 
tailored to the patient’s education level and that address 
benefi ts (such as improved physical function) and limi-
tations (such as surgical risks) may help to eliminate 
this disparity.42,51 Clinic-based studies indicate that 
there may be greater unmet need for joint replacement 
among women compared with men; to date, there is no 
U.S. population-based evidence of this disparity.

Discussion
In 2005 an estimated 27 million U.S. adults—more than 
10% of the U.S. adult population—had clinical OA af-
fecting quality of life through pain and functional limi-
tations, lost earnings, concomitant chronic conditions, 
and chronic disease risk factors. Such issues can have a 
substantial impact, including the almost 1 million years 
of life lost to disability in 199648 and the rising number 
of hospitalizations, primarily for costly joint replace-
ments. In 2009 in the United States, 904,900 knee and 
hip replacements were performed at a cost of $42.3 bil-
lion, according to our calculations.39 At the current rate 
of increase in the number of joint replacements, we 
project that by 2013, at least 1 million total knee and hip 
replacements will be performed in the United States 
each year.

Obesity is a strong risk factor for knee OA and knee 
and hip replacement.12,14,22–24 It is unknown whether the 
rapid rise in joint replacements in recent years, espe-
cially among middle-aged adults, is linked to the in-
creased prevalence of obesity across all age groups.52,53 
Prevalence estimates from the JoCo OA Project study 
may shed some light: the high prevalence of OA among 
that study’s participants compared with those in other 
studies (such as the Framingham cohort) has been at-
tributed partially to the increased prevalence of obesity 
among the study’s participants.15,16 When the JoCo OA 
Project study began in 1990, the prevalence of obesity 
among its participants was higher than among peo ple 
nationwide, but it is now the same.19 The higher preva-
lence of obesity in the JoCo OA Project may predict the 
burden of OA in the United States in coming years. 
Whether the obesity epidemic will increasingly affect 
younger adults is an important consideration for OA cli-
nicians and researchers.

Whereas biomedical studies of radiographic OA are 
important for understanding the pathophysiol- ogy of 
OA, symptomatic OA is a more important focus in a 
public health approach. This approach is consistent 
with the interests of nurses and other health care pro-
viders, as it is the symptoms of OA that lead to its effects 
on quality of life and health care use. This review dem-
onstrates the consider able burden of OA but also illumi-
nates the gaps in knowledge on the impact of symptom-
atic OA. However, differing case defi nitions, geographic 
areas, and sociodemographic groups make it challeng-
ing to compare results across the studies we examined.

Despite its profound impact, arthritis is under-
recognized by health care providers and those with the 
condition.49 As the largest occupational group in health 
care delivery, nurses can be a force in changing how OA 
is perceived and managed on health care’s front lines. 

costs) attributable to OA. In 2003 medical expenditures 
attributable to arthritis and other rheu matic conditions 
totaled $81 billion, of which OA is likely to account for 
a large proportion.3 Accord ing to our calculations using 
AHRQ data, in 2009 hospital expenditures associated 
with knee and hip replacements were $42.3 billion39; OA 
is likely to be the underlying reason for most of these 
procedures.

Nevertheless, population-level studies indicate that 
people with OA are more likely to incur medi cal costs 
because of joint replacements and comorbidities.32,45 In 
1987 people with OA in the Olmsted County Health Care 
Utilization and Expenditures Database (maintained by 
the Mayo Clinic) had higher costs associated with medi-
cal care of all body systems than those without OA or 
rheumatoid arthritis did.45 Lee and colleagues estimated 
that in 1996 the direct costs of inpatient, outpatient, and 
pharmaceutical treatment for people with OA in a large 
managed care organization, when properly adjusted for 
all other comorbidities, was 1.5 times higher than for 
those without OA.32

One in three U.S. adults ages 18 to 64 years reported 
in 2002 that arthritis limited her or his ability to work, 
as well as the type and amount of work46; it is likely, be-
cause of OA’s high prevalence among people with rheu-
matic conditions, that this is also true of people with 
OA. There are no current esti mates of the indirect costs, 
such as earnings losses, of OA. In 2003 earnings losses 
for people ages 18 to 64 years with rheumatic condi-
tions were $3,613 per person, for a total of $47 billion.3

Mortality rates. Moderate increases in mortality 
rates have been observed among U.S. adults with knee 
OA.47 The largest of these studies found that women 
with radiographic OA of the knee were 50% more likely 
to die than women of the same age without it; men had 
a 20% greater likelihood.47 Premature death has been 
attributed to medication-related gastrointestinal and 
obesity-related cardiovascular diseases.

Disability. A U.S. “burden of disease” study esti-
mated that in 1996 OA accounted for 6.3% (940,612) of 
all years of life lost to disability, ranking it third behind 
depression and alcohol use and abuse.48

Barriers to access to care. There is little information 
on barriers to care for those with OA. Indirect evidence 
suggests that a substantial number of people with chronic 
joint symptoms self-treat and do not ask their health care 
providers about their symptoms; much of this probably 
occurs among people with mild or early arthritis.49 
Getting such people to see a provider is an objective of 
Healthy People 2020, the federal effort to improve the 
health of the nation (see http://1.usa.gov/tJlyur).

Potential barriers to joint replacement procedures 
exist, but the specifi cs are not clear-cut. Although the 
burden of serious OA is comparable in blacks and 
whites, multiple U.S. studies indicate that whites un-
dergo joint replacement at a higher rate than blacks.42,50,51 
In 2006 the rate of total knee replacements among U.S. 
adults ages 65 years and older was 39% lower in blacks 
than in whites (5.6 and 9.2 per 1,000 people, respec-
tively).42 Several studies have shown that these racial 
differences persist even when access to care is similar. 
Reasons may include, among blacks, a distrust of the 
health care system, communication gaps with provid-
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Routinely asking all adults about the presence of joint 
symptoms can identify people who are silently strug-
gling with arthritis. These inquiries may also be a criti-
cal step in managing other chronic conditions such as 
heart disease and diabetes. For example, physical inac-
tivity is higher among people with diabetes,49 heart dis-
ease,49 and obesity54 who also have arthritis, suggesting 
that arthritis symptoms such as pain are barriers to 
physical activity.

By identifying arthritis during history taking, provid-
ers have an opportunity to discuss how physical activity, 
including exercise, decreases pain, improves function, 
and boosts mood.55 Self-directed low-impact activities 
such as walking and swimming are effective. 
Community-based physical-activity classes, including 
the Arthritis Foundation Exercise Program that features 
Walk With Ease, provide guidance on how to exercise 
safely and reduce the chance of injury (see www.
arthritis.org/programs.php). People with arthri tis often 
worry that exercise will exacerbate joint symptoms, but 
although there can be an initial in crease, it is short-lived 
and benefi ts are evident within days to weeks of starting 
an exercise program.49

Another evidence-based self-management strategy 
that can complement usual clinical care is the psycho-
educational classes developed by nurse Kate Lorig.55,56 
Self-management education classes for people with ar-
thritis include the Arthritis Foundation’s Self-Help 
Program57 and the Chronic Disease Self-Management 
Program (known as Living Well with Chronic Conditions 
in many states).58 They help patients with the emotional 
aspects of living with arthritis and guide them in choos-
ing appropriate exercise and effectively communicating 
with family members and health care professionals. 
Benefi ts include increased self-effi cacy and energy and 
decreased fatigue, anxiety, and depression.59 In a na-
tional survey of people with arthritis, the CDC learned 
that respondents were 19 times more likely to attend a 
self-management education class if it was recom-
mended by a health care provider.60 Nurses can be highly 
infl uential in increasing the chance that patients will at-
tend these programs.

The CDC currently partially funds the efforts of 12 
states to embed self-management education and physi-
cal activity classes in self-sustaining systems, such as 
health care systems, county extension services, and 
local branches of the Y (see http://1.usa.gov/vj4ihe). 
Because improvements in physical and psychological 
health can result from self-management strategies, the 
CDC Arthritis Program has made it a key objective to 
expand their availability. Nurses can play a critical role 
in increasing the availability of and referring patients to 
these interventions, thus improving the health of their 
patients and the public overall.
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