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Preventing and Managing OA

Arthritis is the most common cause of dis
ability among U.S. adults.1 Data from 2007 
to 2009 show that one in five, or 50 million, 

U.S. adults reported doctordiagnosed 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 
arthritis,5 accounts for much of this burden. Our 
objective was to review the epidemiologic and 
health services 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 populationhealth 
perspective. We excluded results from clinicbased 
studies because these studies may represent only 
people who have health insurance and access to 
health care, as well as those who have sought care 
because they have more severe manifestations 
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. 
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First we searched PubMed for articles related 
to arthritis and OA using standard epidemiologic 
and health care–burden indicators: prevalence, inci-
dence, mortality, morbidity, lifetime risk, risk factors,
ambulatory care, and hospitalization. We searched 
both arthritis and OA for two reasons: the terms are 
sometimes used interchangeably, and a public health 
approach measures all types of arthritis combined. 
Also, we identified agencies and organizations whose 
focus is populationhealth 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. 

Defining OA in epidemiologic studies. Studies 
on the populationbased burden of OA in the United 
States have used at least three definitions for identi
fying OA: radiographic, symptomatic, and clinical. 

Radiographic OA is based on information from 
Xrays and can be defined with either individual fea
tures or, more commonly, the Kellgren–Lawrence 
scale of 0 to 4, where radiographic OA is classified as 
mild (grade 2: joint space narrowing and osteophytes 
seen on Xray), moderate (grade 3: many osteophytes, 
joint space narrowing, sclerosis, and possible bone 
contour deformity), or severe (grade 4: large osteo
phytes, marked joint space narrowing, severe sclerosis, 
and definite bone contour deformity). Typically, OA 
is defined as a Kellgren–Lawrence grade of 2 or higher. 
Radiographic OA is used often to study the disease 
process but less often to characterize OA burden.

Symptomatic OA is defined as the combination of 
radiographic evidence of OA and symptoms (pain, 
stiffness) in the radiographically affected joint. Over
all, 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 findings 
are needed for identifying hip and knee OA.810 Clin
ical diagnoses are used infrequently in studies of 
OA burden. 

Using selfreports to identify people with specific 
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 confirmed 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 the knee, for example). All of the population
based studies we identified for this review examined 
the burden of localized OA. The descriptive epide
miology of OA (that is, the characterization of peo
ple with OA by, for example, age or race, across time 
and place) in the United States and worldwide is de
scribed in greater detail elsewhere.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 clin
ical OA.13 Most of what is known about the preva
lence of symptomatic 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 Os
teoarthritis (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 populationbased 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 (agestandardized 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 Fra
mingham 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 
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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 high
est among older adults (for example, ages 45 to 54 
years, 5.9%; ages 75 years and older, 17%).16 In the 
JoCo OA Project, prevalence was highest among 
women and blacks. 

OA symptoms such as pain result from changes 
in the affected joint, including thickening of the joint 
capsule 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 followup studies for OA, there are few estimates 
of the incidence (new cases of OA) in the U.S. popu
lation. A 1995 study showed that among people ages 
20 to 89 years at the Fallon Clinic, a treatment facil
ity connected with a community health plan in Mas
sachusetts, one in 1,000 people was diagnosed with 
symptomatic hand OA each year.18 Annual incidence 
among older women and men (10year age groups, 
60 years and older) was four to five per 1,000 women 
and two to three per 1,000 men. Each year, approx
imately two in 1,000 people developed symptomatic 
knee OA; incidence (one per 1,000 people) was simi
lar among middleaged (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 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 incidence rates have been age 
and sex standardized. 

OA lifetime risk. In the JoCo OA Project, the life
time 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 symptomatic hip OA.20

OA progression has not been examined in 
communitybased 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 symptomatic OA as those with severe ra
diographic 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 
modifiable risk factors for symptomatic knee OA are 
obesity, injury, and occupations involving excessive 
mechanical stress. 

Strong epidemiologic evidence links obesity to an 
increased risk of symptomatic knee OA and knee re
placement.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 
generally associated with symptomatic OA and joint 
replacement.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 mechani
cal 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 disease are at least twice that of people without 
OA or rheumatoid arthritis; this is likely attributable 
to their greater use of nonsteroidal antiinflammatory 
drugs.28 Metabolic syndrome, diabetes, and multiple 
cardiovascular risk factors (hypertension,29, 30 abdomi
nal obesity,29 hyperglycemia, elevated triglycerides,29, 30

a low level of highdensity lipoprotein cholesterol, 
and a waisttohip ratio of 0.81 cm or higher) were 
more prevalent among people with OA in two stud
ies, one of which found the clustering of cardiovas
cular risk factors to be independent of obesity.29, 30

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 difficulty walking and transferring (in 
and out of the bath, for instance) compared with 
those without OA, and the likelihood of difficulties 
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 

Preventing and Managing OA



Content from the American Journal of Nursing. Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

S16 AJN ▼ March 2012 ▼ Vol. 112, No. 3 ajnonline.com

the rates of knee and hip replacement among U.S. 
adults.40, 41 From 2000 to 2006 the rate of total knee 
replacement increased by 58%, from 5.5 to 8.7 pro
cedures performed per 1,000 Medicare beneficiaries.42

Historically, adults older than 65 years of age were 
the most likely to undergo joint replacement, but re
cent studies show more rapidly rising rates among 
middleaged 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 
populationlevel estimates of medical expenditures 
(direct 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, populationlevel studies indicate 
that people with OA are more likely to incur medi
cal costs because of joint replacements and comor
bidities.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 medical care of all body sys
tems than those without OA or rheumatoid arthri
tis did.45 Lee and colleagues estimated that in 1996 
the direct costs of inpatient, outpatient, and phar
maceutical 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 re
ported in 2002 that arthritis limited her or his ability 
to work, as well as the type and amount of work46; 
it is likely, because of OA’s high prevalence among 
people with rheumatic 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 conditions 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 with
out it; men had a 20% greater likelihood.47 Prema
ture death has been attributed to medicationrelated 
gastrointestinal and obesityrelated cardiovascular 
diseases.

Disability. A U.S. “burden of disease” study 
estimated that in 1996 OA accounted for 6.3% 

a Mayo Clinic population study of data from the 
1980s, people with OA incurred significantly higher 
medical expenses than those without OA or with
out rheumatoid arthritis for treatment of conditions 
related to all body systems. Another costofillness 
study found that costs attributable to OA were halved 
when statistical models were adjusted for comor
bidities.32

Activity and functional limitations. OA symp
toms can lead to physical limitations.6 Activity 
limitations are common among people with any 
doctordiagnosed 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 compa
rable prevalence of such limitations among people 
with OA. The three most frequently found func
tional 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 pri
mary diagnosis for an estimated 921,000 hospitaliza
tions, with a mean cost per stay of $45,443; this is 
more than double the number of hospital stays asso
ciated with OA in 1997—418,000.35 In 2009 OA 
was the fourth most frequent primary diagnosis as
sociated with a hospital discharge (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 
Medicarefunded knee and hip replacements).37, 38

According to our calculations 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 
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(940,612) of all years of life lost to disability, rank
ing it third behind depression and alcohol use and 
abuse.48

Barriers to access to care. There is little informa
tion on barriers to care for those with OA. Indirect 
evidence suggests that a substantial number of peo
ple with chronic joint symptoms selftreat 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 na
tion (see http://1.usa.gov/tJlyur).

Potential barriers to joint replacement procedures 
exist, but the specifics are not clearcut. Although 
the burden of serious OA is comparable in blacks 
and whites, multiple U.S. studies indicate that whites 
undergo joint replacement at a higher rate than 
blacks.42, 50, 51 In 2006 the rate of total knee replace
ments 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, respectively).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 providers, and low ex
pectations for the procedure’s outcomes.42, 51 Discus
sions that are culturally sensitive and tailored to the 
patient’s education level and that address benefits 
(such as improved physical function) and limita
tions (such as surgical risks) may help to eliminate 
this disparity.42, 51 Clinicbased studies indicate that 
there may be greater unmet need for joint replace
ment among women compared with men; to date, 
there is no U.S. populationbased 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 affecting quality of life through pain and func
tional limitations, lost earnings, concomitant chronic 
conditions, and chronic disease risk factors. Such is
sues can have a substantial impact, including the al
most 1 million years of life lost to disability in 199648

and the rising number of hospitalizations, primarily 
for costly joint replacements. In 2009 in the United 
States, 904,900 knee and hip replacements were per
formed at a cost of $42.3 billion, 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, 2224 It is unknown 

whether the rapid rise in joint replacements in re
cent years, especially among middleaged adults, is 
linked to the increased 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 partici
pants compared with those in other studies (such 
as the Framingham cohort) has been attributed par
tially to the increased prevalence of obesity among 
the study’s participants.15, 16 When the JoCo OA Pro
ject 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 
prevalence 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 clinicians 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 providers, as it is the symptoms of OA 
that lead to its effects on quality of life and health 
care use. This review demonstrates the consider
able burden of OA but also illuminates the gaps 
in knowledge on the impact of symptomatic OA. 
However, differing case definitions, geographic ar
eas, and sociodemographic groups make it chal
lenging 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 chang
ing how OA is perceived and managed on health 
care’s front lines. Routinely asking all adults about 
the presence of joint symptoms can identify peo
ple who are silently struggling with arthritis. These 
inquiries may also be a critical step in managing 
other chronic conditions such as heart disease and 

In 2009 in the United States, 
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diabetes. For example, physical inactivity is higher 
among people with diabetes,49 heart disease,49 and 
obesity54 who also have arthritis, suggesting that 
arthritis symptoms such as pain are barriers to phys
ical activity. 

By identifying arthritis during history taking, pro
viders have an opportunity to discuss how physical 
activity, including exercise, decreases pain, improves 
function, and boosts mood.55 Selfdirected lowimpact 
activities such as walking and swimming are effective. 
Communitybased physicalactivity classes, includ
ing 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 shortlived and benefits are evident within 
days to weeks of starting an exercise program.49

Another evidencebased selfmanagement strat
egy that can complement usual clinical care is the 
psychoeducational classes developed by nurse Kate 
Lorig.55, 56 Selfmanagement education classes for 
people with arthritis include the Arthritis Founda
tion’s SelfHelp Program57 and the Chronic Disease 
SelfManagement 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 choosing appro
priate exercise and effectively communicating with 
family members and health care professionals. Ben
efits include increased selfefficacy and energy and 
decreased fatigue, anxiety, and depression.59 In a 
national survey of people with arthritis, the CDC 
learned that respondents were 19 times more likely 
to attend a selfmanagement education class if it was 
recommended by a health care provider.60 Nurses 
can be highly influential in increasing the chance 
that patients will attend these programs.

The CDC currently partially funds the efforts of 
12 states to embed selfmanagement education and 
physical activity classes in selfsustaining 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 psychologi
cal health can result from selfmanagement strate
gies, 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 pub
lic overall. ▼

Louise Murphy is an epidemiologist at the Centers for Dis-
ease Control and Prevention (CDC), Atlanta, where Charles 

G. Helmick is a medical epidemiologist. Contact author: Louise 
Murphy, lmurphy1@cdc.gov. The findings and conclusions in 
this report are those of the authors and do not necessarily rep-
resent the official position of the CDC. The authors have dis-
closed no potential conflicts of interest, financial or otherwise.

REFERENCES
1. Centers for Disease Control and Prevention (CDC). Preva

lence and most common causes of disability among adults—
United States, 2005. MMWR Morb Mortal Wkly Rep 2009; 
58(16):4216.

2. Centers for Disease Control and Prevention (CDC). Preva
lence of doctordiagnosed arthritis and arthritisattributable 
activity limitation—United States, 20072009. MMWR Morb 
Mortal Wkly Rep 2010;59(39):12615.

3. Yelin E, et al. Medical care expenditures and earnings losses 
among persons with arthritis and other rheumatic conditions 
in 2003, and comparisons with 1997. Arthritis Rheum 2007; 
56(5):1397407.

4. Hootman JM, Helmick CG. Projections of US prevalence of 
arthritis and associated activity limitations. Arthritis Rheum 
2006;54(1):2269.

5. Kremers HM, Gabriel SE. Epidemiology of the rheumatic 
diseases. In: Harris ED, et al., editors. Kelley’s textbook 
of rheumatology. 7th ed. Philadelphia: Elsevier Saunders; 
2005.

6. Felson DT, Nevitt MC. Epidemiologic studies for osteoar
thritis: new versus conventional study design approaches. 
Rheum Dis Clin North Am 2004;30(4):78397, vii.

7. Hannan MT, et al. Analysis of the discordance between ra
diographic changes and knee pain in osteoarthritis of the 
knee. J Rheumatol 2000;27(6):15137.

8. Altman R, et al. The American College of Rheumatology 
criteria for the classification and reporting of osteoarthritis 
of the hip. Arthritis Rheum 1991;34(5):50514.

9. Altman R, et al. The American College of Rheumatology 
criteria for the classification and reporting of osteoarthritis 
of the hand. Arthritis Rheum 1990;33(11):160110.

10. Altman R, et al. Development of criteria for the classifica
tion and reporting of osteoarthritis. Classification of osteo
arthritis of the knee. Diagnostic and Therapeutic Criteria 
Committee of the American Rheumatism Association. Ar-
thritis Rheum 1986;29(8):103949.

11. Centers for Disease Control and Prevention (CDC). Arthritis. 
Case definition: overview. 2009. http://www.cdc.gov/arthritis/
data_statistics/case_definition.htm. 

12. Silman AJ, Hochberg MC, editors. Epidemiology of the 
rheumatic diseases. 2nd ed. New York: Oxford University 
Press; 2001.

13. Lawrence RC, et al. Estimates of the prevalence of arthritis 
and other rheumatic conditions in the United States. Part II. 
Arthritis Rheum 2008;58(1):2635.

14. Zhang Y, Jordan JM. Epidemiology of osteoarthritis. Rheum 
Dis Clin North Am 2008;34(3):51529.

15. Jordan JM, et al. Prevalence of knee symptoms and radio
graphic and symptomatic knee osteoarthritis in African 
Americans and Caucasians: the Johnston County Osteoar
thritis Project. J Rheumatol 2007;34(1):17280.

16. Jordan JM, et al. Prevalence of hip symptoms and radio
graphic and symptomatic hip osteoarthritis in African Amer
icans and Caucasians: the Johnston County Osteoarthritis 
Project. J Rheumatol 2009;36(4):80915. 

17. Di Cesare PE, et al. Pathogenesis of osteoarthritis. In: Fire
stein GS, et al., editors. Kelley’s textbook of rheumatology. 
8th ed. Philadelphia: Saunders Elsevier; 2008.

18. Oliveria SA, et al. Incidence of symptomatic hand, hip, and 
knee osteoarthritis among patients in a health maintenance 
organization. Arthritis Rheum 1995;38(8):113441. 

19. Murphy L, et al. Lifetime risk of symptomatic knee osteoar
thritis. Arthritis Rheum 2008;59(9):120713.

State of the Science



Content from the American Journal of Nursing. Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

ajn@wolterskluwer.com AJN ▼ March 2012 ▼ Vol. 112, No. 3 S19

20. Murphy LB, et al. One in four people may develop symptom
atic hip osteoarthritis in his or her lifetime. Osteoarthritis 
Cartilage 2010;18(11):13729.

21. Neogi T, et al. Association between radiographic features of 
knee osteoarthritis and pain: results from two cohort stud
ies. BMJ 2009;339:b2844. 

22. Felson DT, et al. Osteoarthritis: new insights. Part 1: the 
disease and its risk factors. Ann Intern Med 2000;133(8): 
63546. 

23. Wendelboe AM, et al. Relationships between body mass in
dices and surgical replacements of knee and hip joints. Am 
J Prev Med 2003;25(4):2905. 

24. Karlson EW, et al. Total hip replacement due to osteoarthri
tis: the importance of age, obesity, and other modifiable risk 
factors. Am J Med 2003;114(2):938.

25. Felson DT, et al. Weight loss reduces the risk for symptom
atic knee osteoarthritis in women. The Framingham Study. 
Ann Intern Med 1992;116(7):5359.

26. Gelber AC. Obesity and hip osteoarthritis: the weight of the 
evidence is increasing. Am J Med 2003;114(2):1589.

27. Felson DT, Zhang Y. An update on the epidemiology of knee 
and hip osteoarthritis with a view to prevention. Arthritis 
Rheum 1998;41(8):134355.

28. Gabriel SE, et al. Comorbidity in arthritis. J Rheumatol 
1999;26(11):24759.

29. Puenpatom RA, Victor TW. Increased prevalence of meta
bolic syndrome in individuals with osteoarthritis: an analysis 
of NHANES III data. Postgrad Med 2009;121(6):920.

30. Sowers M, et al. Knee osteoarthritis in obese women with 
cardiometabolic clustering. Arthritis Rheum 2009;61(10): 
132836.

31. Ettinger WH, et al. Longterm physical functioning in persons 
with knee osteoarthritis from NHANES. I: Effects of comorbid 
medical conditions. J Clin Epidemiol 1994;47(7):80915.

32. Lee DW, et al. Implications of controlling for comorbid con
ditions in costofillness estimates: a case study of osteoarthri
tis from a managed care system perspective. Value Health 
2001;4(4):32934.

33. Centers for Disease Control and Prevention (CDC). Na-
tional health interview survey (NHIS) arthritis surveillance. 
Specific functional limitations among people with arthritis. 
2010. http://www.cdc.gov/arthritis/data_statistics/national_
nhis.htm#functional.

34. Schappert SM, Rechtsteiner EA. Ambulatory medical care 
utilization estimates for 2007. Vital Health Stat 13 2011; 
(169):138.

35. Agency for Healthcare Research and Quality. HCUPnet. Na-
tional and regional estimates on hospital use for all patients 
from the HCUP nationwide inpatient sample (NIS). Na-
tional statistics—principal diagnosis only. ICD-9-CM 715 
(combined). 1997 and 2009. 2011. http://hcupnet.ahrq.gov.

36. Wier LM, et al. HCUP facts and figures: statistics on hospital-
based care in the United States, 2008. Rockville, MD: Agency 
for Healthcare Research and Quality; 2010. http://www.
hcupus.ahrq.gov/reports/factsandfigures/2008/pdfs/FF_ 
report_2008.pdf.

37. Katz JN, et al. Association between hospital and surgeon 
procedure volume and the outcomes of total knee replace
ment. J Bone Joint Surg Am 2004;86A(9):190916.

38. Katz JN, et al. Association between hospital and surgeon 
procedure volume and outcomes of total hip replacement 
in the United States medicare population. J Bone Joint Surg 
Am 2001;83A(11):16229.

39. Agency for Healthcare Research and Quality. HCUPnet. 
National and regional estimates on hospital use for all pa-
tients from the HCUP nationwide inpatient sample (NIS). 
National statistics—principle procedure only. ICD-9-CM 
81.54 and 81.51. 2011. http://hcupnet.ahrq.gov.

40. Kurtz S, et al. Prevalence of primary and revision total hip and 
knee arthroplasty in the United States from 1990 through 
2002. J Bone Joint Surg Am 2005;87(7):148797.

41. Kurtz S, et al. Projections of primary and revision hip and 
knee arthroplasty in the United States from 2005 to 2030. J 
Bone Joint Surg Am 2007;89(4):7805.

42. Centers for Disease Control and Prevention (CDC). Racial dis
parities in total knee replacement among Medicare enrollees—
United States, 20002006. MMWR Morb Mortal Wkly Rep 
2009;58(6):1338.

43. Murphy L, et al. To what degree is the rise in US total knee 
replacement rates attributable to aging of the population? 
[conference abstract]. Arthritis Rheum 2011; 63(Suppl 10): 
882.

44. Caffrey C, et al. Home health care and discharged hospice 
care patients: United States, 2000 and 2007. Natl Health 
Stat Report 2011(38):127.

45. Gabriel SE, et al. Direct medical costs unique to people with 
arthritis. J Rheumatol 1997;24(4):71925.

46. Theis KA, et al. Prevalence and correlates of arthritis 
attributable work limitation in the US population among 
persons ages 1864: 2002 National Health Interview Sur
vey Data. Arthritis Rheum 2007;57(3):35563.

47. Hochberg MC. Mortality in osteoarthritis. Clin Exp Rheu-
matol 2008;26(5 Suppl 51):S120S124.

48. Michaud CM, et al. The burden of disease and injury in the 
United States 1996. Popul Health Metr 2006;4:11.

49. Bolen J, et al. Should people who have joint symptoms, but 
no diagnosis of arthritis from a doctor, be included in sur
veillance efforts? Arthritis Care Res (Hoboken) 2011;63(1): 
1504.

50. Dunlop DD, et al. Age and racial/ethnic disparities in 
arthritisrelated hip and knee surgeries. Med Care 2008; 
46(2):2008.

51. Emejuaiwe N, et al. Disparities in joint replacement utiliza
tion: a quality of care issue. Clin Exp Rheumatol 2007;25(6 
Suppl 47):449.

52. Flegal KM, et al. Prevalence and trends in obesity among US 
adults, 19992008. JAMA 2010;303(3):23541.

53. Ogden CL, et al. Prevalence and trends in overweight among 
US children and adolescents, 19992000. JAMA 2002;288 
(14):172832.

54. Centers for Disease Control and Prevention (CDC). Arthritis 
as a potential barrier to physical activity among adults with 
obesity—United States, 2007 and 2009. MMWR Morb Mor-
tal Wkly Rep 2011;60(19):6148.

55. Brady TJ, et al. Public health interventions for arthritis: ex
panding the toolbox of evidencebased interventions. J Wom-
ens Health (Larchmt) 2009;18(12):190517.

56. Stanford Patient Education Research Center. Kate Lorig, R.N. 
Dr.P.H. biography. Stanford School of Medicine. 2007. http://
patienteducation.stanford.edu/lorig.html.

57. Arthritis Foundation. Arthritis Foundation self-help program. 
2011. http://www.arthritis.org/selfhelpprogram.php. 

58. Stanford Patient Education Research Center. Chronic dis-
ease self-management program. Stanford School of Medicine. 
n.d. http://patienteducation.stanford.edu/programs/cdsmp.
html.

59. Brady TJ, et al. Sorting through the evidence for the arthri-
tis self-management program and the chronic disease self-
management program: executive summary of ASMP/CDSMP 
meta-analysis. Atlanta: Centers for Disease Control and 
Prevention; 2011 May. http://www.cdc.gov/arthritis/docs/
ASMPexecutivesummary.pdf.

60. Murphy L, et al. A health care provider’s recommendation is the 
most influential factor in taking an arthritis selfmanagement 
course (SMC): a national perspective from the arthritis con
ditions health effects survey (ACHES) [abstract]. Arthritis 
Rheum 2007;56(9 suppl):S307S308.

Preventing and Managing OA




