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OA	  

•  Pathology	  involves	  the	  whole	  
joint	  
•  Loss	  of	  hyaline	  ar4cular	  
car4lage	  

•  Development	  of	  bony	  
outgrowths,	  osteophytes	  

•  Inflamma4on	  of	  the	  joint	  
capsule,	  synovium	  

•  Lax	  ligaments	  and	  muscular	  
weakness	  

OA	  defini4ons	  

•  Radiographic	  
•  Evidence	  of	  structural	  disease	  on	  x-‐ray	  

•  Symptoma4c	  
•  X-‐ray	  findings	  AND	  knee	  pain	  

•  Clinical	  OA	  
•  Presence	  of	  pain	  and	  physical	  exam	  findings	  
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Prevalence	  in	  the	  United	  States	  

•  27M US adults have clinical OA1 

  

1Lawrence	  et	  al	  2008	  	  	  	  

Clinical	  OA	  Prevalence	  worldwide1,2,3	  
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1Fransen	  et	  al	  2011	  	  
2	  Zhang	  2013	  
3NeviX	  et	  al	  2002	  	  
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Risk	  Factors:	  Age	  

•  CDC:	  OA	  in	  at	  least	  one	  joint	  in	  US	  
>	  25	  years	  =	  13.9%	  	  
>	  65	  years	  =	  33.6%	  	  
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Prevalence	  of	  OA	  

studies includes both X-ray findings (9) and the presence of
joint pain on most days (10), as either finding alone leads to
overestimates.

The course of the disease varies but is often progressive:
the radiographic changes of osteoarthritis progress inex-
orably. Symptoms can be relieved and function improved,
especially by joint replacement, but progression cannot be
prevented yet.

Incidence and prevalence
Few data are available on the incidence of osteoarthritis
because of the problems of defining it and how to determine
its onset. Estimates from Australia indicate that the inci-
dence of osteoarthritis is higher among women than men
among all age groups (2.95 per 1000 population vs 1.71 per
1000) (11). For women, the highest incidence is among
those aged 65–74 years, reaching approximately 13.5 per
1000 population per year; for men, the highest incidence
occurs among those aged ≥75 years (approximately 9 per
1000 population per year).

The prevalence of osteoarthritis increases indefinitely
with age, because the condition is not reversible. Men are
affected more often than women among those aged <45
years, whereas women are affected more frequently among
those aged >55 years (12). 

Worldwide estimates are that 9.6% of men and 18.0%
of women aged ≥60 years have symptomatic osteoarthritis
(13). Radiographic studies of US and European populations
aged ≥45 years show higher rates for osteoarthritis of the
knee: 14.1% for men and 22.8% for women (14). Surveys
focus on the tibiofemoral joint; osteoarthritis of the
patellofemoral joint has a major impact but is less studied.
Symptomatic radiographically proven osteoarthritis of the

used in a number of population-based surveys to assess the
prevalence of musculoskeletal conditions; it affects up to
20% of adults.

Musculoskeletal conditions cause more functional limi-
tations in the adult population in most welfare states than
any other group of disorders. They are a major cause of years
lived with disability in all continents and economies. In the
Ontario Health Survey, for example, musculoskeletal condi-
tions caused 40% of all chronic conditions, 54% of all long-
term disability, and 24% of all restricted activity days (7). In
surveys carried out in Canada, the USA, and Western
Europe, the prevalence of physical disabilities caused by a
musculoskeletal condition repeatedly has been estimated at
4–5% of the adult population (8). The prevalence is higher
among women and increases markedly with age.
Musculoskeletal conditions are the main cause of disability
among older age groups. Moreover, the pain and physical
disability brought about by musculoskeletal conditions
affect social functioning and mental health, further dimin-
ishing the patient’s quality of life. 

Osteoarthritis
Description and definitions
Osteoarthritis is characterized by focal areas of loss of artic-
ular cartilage within synovial joints, which are associated
with hypertrophy of bone (osteophytes and subchondral
bone sclerosis) and thickening of the capsule. Clinically, the
condition is characterized by joint pain, tenderness, limita-
tion of movement, crepitus, occasional effusion, and variable
degrees of local inflammation. It can occur in any joint but
is most common in the hip; knee; and the joints of the hand,
foot, and spine. The preferred definition for epidemiological

647

Burden of major musculoskeletal conditions

Bulletin of the World Health Organization 2003, 81 (9)

Woolf	  and	  Pfleger	  2003	  

Arthri4s	  prevalence	  will	  grow	  

The Sample Adult Core contains detailed health infor-
mation on 1 adult who was randomly selected from each
sampled household. In 2003, !31,000 adult respondents in the
Sample Adult Core were asked questions on arthritis preva-
lence and impact. For the current study, self-reported doctor-
diagnosed arthritis was defined as an answer of “yes” to the
question, “Have you ever been told by a doctor or other health
professional that you have some form of arthritis, rheumatoid
arthritis, gout, lupus or fibromylagia?” This case definition has
been developed, cognitively tested, and validated, and is
currently recommended for use in public health surveillance of
arthritis (7). Arthritis-attributable activity limitation was de-
fined as an answer of “yes,” by a patient with doctor-diagnosed
arthritis, to the question “Are you now limited in any way in
any of your usual activities because of arthritis or joint
symptoms?”

Age- and sex-specific prevalence rates for doctor-
diagnosed arthritis and arthritis-attributable activity limitation
were calculated for all adults and weighted to the US popula-
tion, using the adult sample weight provided by the National
Center for Health Statistics for use with the NHIS and
SUDAAN statistical software (Table 1). Projected population
estimates (middle series) for 2005–2030, in 5-year intervals,
were obtained from the US Census Bureau (8), and applied to
the age- and sex-specific prevalence rates calculated from the
2003 NHIS. Prevalence was summed across ages and sexes, to
produce the final projected number of adults with doctor-
diagnosed arthritis and with arthritis-attributable activity lim-
itation for each year.

RESULTS

In 2003, an estimated 45.8 million adults (21.6%)
reported having doctor-diagnosed arthritis (Table 1).
This number is projected to increase from 47.8 million in
2005 to nearly 67 million (25%) by 2030 (Table 2).

Women will account for 61% (40.9 million) of the
arthritis cases in 2030 (Figure 1A). Adults over age 65
years will account for 37.2% of arthritis cases in 2005,
growing to "51% of cases by 2030 (Figure 1B). By
2030, nearly one-third of adults ages 45–64 years, who
are integral contributors to the work force, will have
arthritis.

Approximately 16.9 million US adults (7.9%)
reported arthritis-attributable activity limitation in 2003

Figure 1. A, Projected prevalence of doctor-diagnosed arthritis in the
US, 2005–2030, by sex. B, Projected prevalence of doctor-diagnosed
arthritis in the US, 2005–2030, by age.

Table 1. Age- and sex-specific weighted prevalence estimates of
self-reported, doctor-diagnosed arthritis and arthritis-attributable ac-
tivity limitation among US adults, from the 2003 National Health
Interview Survey

Sex,
age, years

Doctor-diagnosed
arthritis

Arthritis-attributable
activity limitation

No. in
thousands % rate

No. in
thousands % rate

Men
18–44 3,336 6.10 1,055 1.93
45–64 8,503 25.77 2,865 8.66
65# 5,852 40.72 2,104 14.51
Total 17,692 17.34 6,024 5.91

Women
18–44 5,297 9.50 1,762 3.16
45–64 12,035 34.37 4,554 12.95
65# 10,769 54.85 4,555 23.06
Total 28,102 25.45 10,871 9.86

Total population 45,793 21.56 16,895 7.96

Table 2. Estimated US adult population and projected prevalence of
doctor-diagnosed arthritis and arthritis-attributable activity limitations
among adults ages 18 years and older, US, 2005–2030*

Year

Estimated US
population,

in thousands

Projected prevalence
of doctor-diagnosed

arthritis, in thousands

Projected prevalence
of arthritis-attributable

activity limitations,
in thousands

2005 216,096 47,838 17,610
2010 227,762 51,879 19,117
2015 238,154 55,725 20,601
2020 247,775 59,409 22,052
2025 257,469 63,209 23,565
2030 267,856 66,969 25,043

* Weighted percentages for age- and sex-specific rates of doctor-
diagnosed arthritis and arthritis-attributable activity limitation were
calculated from the % rate data shown in Table 1.
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Arthri4s	  prevalence	  will	  grow	  

The Sample Adult Core contains detailed health infor-
mation on 1 adult who was randomly selected from each
sampled household. In 2003, !31,000 adult respondents in the
Sample Adult Core were asked questions on arthritis preva-
lence and impact. For the current study, self-reported doctor-
diagnosed arthritis was defined as an answer of “yes” to the
question, “Have you ever been told by a doctor or other health
professional that you have some form of arthritis, rheumatoid
arthritis, gout, lupus or fibromylagia?” This case definition has
been developed, cognitively tested, and validated, and is
currently recommended for use in public health surveillance of
arthritis (7). Arthritis-attributable activity limitation was de-
fined as an answer of “yes,” by a patient with doctor-diagnosed
arthritis, to the question “Are you now limited in any way in
any of your usual activities because of arthritis or joint
symptoms?”

Age- and sex-specific prevalence rates for doctor-
diagnosed arthritis and arthritis-attributable activity limitation
were calculated for all adults and weighted to the US popula-
tion, using the adult sample weight provided by the National
Center for Health Statistics for use with the NHIS and
SUDAAN statistical software (Table 1). Projected population
estimates (middle series) for 2005–2030, in 5-year intervals,
were obtained from the US Census Bureau (8), and applied to
the age- and sex-specific prevalence rates calculated from the
2003 NHIS. Prevalence was summed across ages and sexes, to
produce the final projected number of adults with doctor-
diagnosed arthritis and with arthritis-attributable activity lim-
itation for each year.

RESULTS

In 2003, an estimated 45.8 million adults (21.6%)
reported having doctor-diagnosed arthritis (Table 1).
This number is projected to increase from 47.8 million in
2005 to nearly 67 million (25%) by 2030 (Table 2).

Women will account for 61% (40.9 million) of the
arthritis cases in 2030 (Figure 1A). Adults over age 65
years will account for 37.2% of arthritis cases in 2005,
growing to "51% of cases by 2030 (Figure 1B). By
2030, nearly one-third of adults ages 45–64 years, who
are integral contributors to the work force, will have
arthritis.

Approximately 16.9 million US adults (7.9%)
reported arthritis-attributable activity limitation in 2003

Figure 1. A, Projected prevalence of doctor-diagnosed arthritis in the
US, 2005–2030, by sex. B, Projected prevalence of doctor-diagnosed
arthritis in the US, 2005–2030, by age.

Table 1. Age- and sex-specific weighted prevalence estimates of
self-reported, doctor-diagnosed arthritis and arthritis-attributable ac-
tivity limitation among US adults, from the 2003 National Health
Interview Survey

Sex,
age, years

Doctor-diagnosed
arthritis

Arthritis-attributable
activity limitation

No. in
thousands % rate

No. in
thousands % rate

Men
18–44 3,336 6.10 1,055 1.93
45–64 8,503 25.77 2,865 8.66
65# 5,852 40.72 2,104 14.51
Total 17,692 17.34 6,024 5.91

Women
18–44 5,297 9.50 1,762 3.16
45–64 12,035 34.37 4,554 12.95
65# 10,769 54.85 4,555 23.06
Total 28,102 25.45 10,871 9.86

Total population 45,793 21.56 16,895 7.96

Table 2. Estimated US adult population and projected prevalence of
doctor-diagnosed arthritis and arthritis-attributable activity limitations
among adults ages 18 years and older, US, 2005–2030*

Year

Estimated US
population,

in thousands

Projected prevalence
of doctor-diagnosed

arthritis, in thousands

Projected prevalence
of arthritis-attributable

activity limitations,
in thousands

2005 216,096 47,838 17,610
2010 227,762 51,879 19,117
2015 238,154 55,725 20,601
2020 247,775 59,409 22,052
2025 257,469 63,209 23,565
2030 267,856 66,969 25,043

* Weighted percentages for age- and sex-specific rates of doctor-
diagnosed arthritis and arthritis-attributable activity limitation were
calculated from the % rate data shown in Table 1.
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Obesity	  doubles	  risk	  of	  Knee	  OA	  
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Figure 3. Estimated Cumulative Incidence of Diagnosed Symptomatic Knee OA from Age 25 in the US Population, 

Stratified by Sex and Obesity Status 
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Pain	  

•  Arthri4s-‐related	  condi4ons	  	  
•  Second	  most	  common	  reason	  for	  medical	  visits	  in	  2005	  
•  Hypertension	  was	  1st,	  which	  is	  asymptoma4c1	  

1Cherry	  et	  al	  2007	  

Func4onal	  Limita4on	  

•  OA	  is	  leading	  cause	  of	  func4onal	  limita4on/disability	  in	  
older	  adults	  in	  the	  US1	  

•  OA	  is	  the	  9th	  most	  common	  disease	  contribu4ng	  to	  
Years	  Lived	  with	  Disability	  in	  the	  US2	  

•  11th	  most	  common	  disease	  worldwide3	  

1Guccione	  et	  al	  1994	  2US	  Burden	  of	  Disease	  Collaborators	  2013	  3Vos	  et	  al	  2012	  

Total	  Joint	  Replacement	  

•  Address	  pain	  and	  func4onal	  limita4on	  in	  Hip	  and	  knee	  
OA	  

•  Most	  commonly	  performed	  MSK	  surgery	  in	  US	  

•  20041	  
•  Hip	  replacement	  =	  ~225K	  

•  37%	  increase	  from	  2000	  

•  Knee	  replacement	  =	  ~	  431K	  
•  53%	  increase	  from	  2000	  

1Kim	  et	  al	  2008	  

Conclusions	  

•  OA	  is	  highly	  prevalent	  and	  will	  become	  more	  prevalent	  
worldwide	  

•  Modifiable	  risk	  factors	  
•  Obesity,	  avoidance	  of	  repe44ve	  ac4vi4es	  

•  Substan4al	  public	  health	  burden	  
•  Treatment	  for	  pain	  and	  func4onal	  limita4on	  
•  Total	  joint	  replacements	  	  

	  


