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INTRODUCTION

From its inception, Arthritis by the Numbers has been designed to be used by a wide audience as
a trustworthy set of verified facts meant to inform patients and patient advocate thought-leaders,

elected officials, academics, drug/device industry professionals, rheumatology health care providers

and researchers. With the help of our growing patient and professional volunteer review team, the
2020 edition of Arthritis by the Numbers includes more than 100 new and/or updated observations
about arthritis.

We continue to elevate the level of patient involvement in the creation of Arthritis by the Numbers.
We believe patients must be fully integrated into everything we do and that their diverse needs and
outcomes, the ones that are most important to them, be represented.

The Avrthritis Foundation launched the Live Yes! Arthritis Network in October 2018 — making
connections possible, both in person and online, to empower people to live their best life. The Live
Yes! Insights assessment inifiative was added to the network as a tool to collect information from
patients that can be used to help design new programs and research to improve the lives of people in
our community. The findings from the first year’s assessments have been compiled into the Arthritis
Foundation’s First Look report. Some of the earliest findings tell us that sleep, fatigue and pain
are important issues that affect daily lives.

When asked about their experiences over the past seven days, sleep and fatigue
are very common problems for most arthritis patients:

*  71% of osteoarthritis patients felt fatigued.

*  75% of rheumatoid arthritis patients had a problem with their sleep.

*  88% of lupus patients felt fatigued.

*  79% of ankylosing spondylitis patients has a problem with their sleep.

When asked about their experiences over the past seven days, pain from arthritis
affects the physical abilities and emotions of many patients.

*  51% of osteoarthrifis patients could not walk or had trouble walking for 15 minutes.

*  78% of gout patients said pain interfered with their ability to participate in social activities.

e 81% of ankylosing spondylitis have trouble doing all of the family activities that they want to do.

*  91% of fibromyalgia patients have trouble doing all of the friend activities that they want to do.

As the Live Yes! Arthritis Network grows, the role of Arthritis by the Numbers will continue to evolve.
That has led to some of the changes you see in this year's edition. When you begin reading this fourth
edition of Arthritis by the Numbers, you will notice a change in format. We've switched to a narratfive
form versus the bulleted format used in the first three editions. This lends us the opportunity to provide
additional context, but also blend in the voices of our patient community. We have also expanded
our network to include reviewers from the United States Bone and Joint Initiative (USBJI). This
collaboration allows the 2020 Arthritis by the Numbers to draw from The Burden of Musculoskeletal
Diseases in the United States: Prevalence, Societal and Economic Cost (BMUS).

We continue to move forward, prioritizing policies that further advance the needs of the arthritis
community so we can accelerate the science that goes towards finding better freatments and cures.
We invite you to get started with us by flipping through the 2020 Arthritis by the Numbers.
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The United States Bone

and Joint Initiative (USBJI)

is a collaboration of U.S.
patient and healthcare
professional organizations,
medical schools, government
agencies, health systems
providers and industry that
strives to improve prevention

of bone and joint disorders,

and the quality of life for

those affected. This goal
begins with increased
awareness based on data
about these disorders, and
more research.

USBJI publishes BMUS,
which includes a Report
Builder that anyone can
access to help search for
musculoskeletal disease data
points for individual needs.
The Report Builder allows you
to customize a report based
on the most up-to-date data
available from selected

data sources.




SECTION 1: GENERAL ARTHRITIS FACTS

WHAT IS ARTHRITIS?

Arthritis is very common, but not well understood. Actually, arthritis is not a single disease; it is an informal way of
referring to joint pain or joint disease. There are more than 100 different types of arthritis (see Appendix 1) and
related conditions.! People of all ages, genders, ethnicities and races can and do have arthritis. Arthritis is the
leading cause of disability in the United States.

None of the types of arthritis has a cure. However, some forms of arthritis, like gout, can be well-managed and
attacks decreased. Currently, people with arthritis manage their symptoms with treatments like medications, joint
injections, exercise or bracing. People with severe arthritis might have their joint replaced surgically. Inflammation can
be treated to reduce damage and slow down the need to replace joints for conditions like rheumatoid arthritis (RA).

Common arthritis joint symptoms include swelling, pain, stiffness and decreased range of motion. Symptoms may
be intermittent and can be mild, moderate or severe. They may stay the same for years and then may get worse
over time. Severe arthritis can result in chronic pain, the inability to do daily activities and make it difficult to walk
or climb stairs. Arthritis can cause permanent joint changes. These changes may be visible, such as knobby finger
joints, but often, the damage can only be seen by X-ray or MRI. Many types of arthritis also affect other body
parts, like the heart, eyes, lungs, kidneys, digestive tract and skin.

Prevalence

We don't know the true number of people with arthritis because many people don't seek treatment until their symp-
toms become severe. In national surveys, over 54 million adults responded that they have doctor-diagnosed arthri-
tis. Additionally, almost 300,000 children have arthritis. By these estimates, more than 1 in 4 U.S. adults has some
form of doctor-diagnosed arthritis. This estimate is higher in rural areas of the country where access to specialized
care is harder to come by. In rural areas, the conservative estimate is 1 in 3 U.S. adults has been diagnosed with
arthritis.2 According to the American College of Rheumatology, only 7% of all rheumatologists practice in rural
areas, where 20% of the population lives.?

A recent study suggests that these prior estimates of arthritis prevalence in the U.S. have been substantially under-
estimated. Most likely, arthritis prevalence is almost double these numbers. Based on the adjusted estimates that
include people with arthritis symptoms as well as those with doctor-diagnosed arthritis, over 92 million adults may
have arthritis.

It should be noted that back or neck pain, aching, _
or stiffness were not included in the numbers. Conservative Prevalence Estimates

While researchers try to find more accurate ways

to estimate the prevalence of this disease and the All 18-64 _
burdens it causes, we do know that most forms of
arthritis are more common among women, and Male 34
the group of diseases considered as arthritis is

. .o Female 41
increasing in people of all ages.

Age and Gender A6 _

In addition to almost doubling the estimated number Moie 10

of adults with arthritis, the recent estimates also
indicated this disease affects a larger proportion Female 15

of adults younger than age 65. The conservative

estimate (that included only doctor-diagnosed
patients) indicated that approximately 75% of U.S.
adults with arthritis in 2015 were younger than 65

Note: Rounded proportion estimates of 2015 people with arthritis by age
group and gender from Barbour - MMWR [66] 2017.

years old.
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About 68% more people in the total U.S. population suffer from
arthritis than previously thought, with a larger increase in the
number of adults younger than age 65 being affected. With these
numbers, more than 1 in 3 people (both men and women), aged
18 to 64, have doctor-diagnosed arthritis and/or report joint

By new estimates,

1iIn3 o o\o

symptoms consistent with arthritis.

Because the number of people over age 65 is smaller than the
number of people in other age groups, the proportion of people
with arthritis in this age group is much higher. By the adjusted

estimate, in the U.S.:

*  More than 1 in 3 male senior citizens suffer from
arthritis symptoms.

people age
18-64 have
arthritis.

*  More than 2 in 3 female senior citizens suffer from arthritis symptoms.*

While only 19% of the total U.S. population is over age 65, their chances of having arthritis are much greater. This

leads to the inaccurate perception that arthritis is only an old person’s disease. Since many younger adults don't

seek medical care until their symptoms are advanced, this further supports and feeds into the misperception of

arthritis only occurring in older adults, as shown by hospitalization statistics. Older Americans are hospitalized more

often because of arthritis and other rheumatological conditions.®

Hospitalization records also show that women are more likely than men to be affected with most forms of arthritis

(with the exception of gout).®

Share of Hospitalizations for Arthritis and Other Rheumatic Condition
(AORC) Diagnoses Among Adults Age 18 & Older, by Age,
United States, 2013

Hospitalizations for All Medical Conditions

42%

WI__-

Total AORC Diagnoses

Osteoarthritis and Allied Disorders

Rheumatoid Arthritis

Gout and Other Crystal Arthropathies

Joint Pain, Effusion , Other Unspecified Joint Disorders

Spondyloarthropathies

20% I

32%
Diffuse Connective Tissue Disease (Sjogren’s 28% M
Syndrome, SSC, SLE) 33%

21% I

Fibromyalgia

Carpal Tunnel Syndrome

Soft Tissue Disorders (excluding Back)

Other Specified Rheumatic Conditions

0% 10% 20% 30% 40% 50% 60% 70%
Share of Hospitalizations
Wm18to44 W 45to64 M 658& Older

Source: HCUP National Inpatient Sample (NIS). Healthcare Cost and Utilization Project (HCUP). 2013. Agency for Healthcare Research
and Quality, Rockville, MD. www.hcup-us.ahrg gov/nisoverview.jsp 63A3.01.02png

Note: Accessed from USBJI Burden of Musculoskeletal Diseases in the United

States, 4th edition. *

Share of Hospitalizations for Arthritis and Other Rheumatic Condition
(AORC) Diagnoses Among Adults Age 18 & Older, by Sex
United States, 2013

Hospitalizations for All Medical Conditions

Total AORC Diagnoses

Osteoarthritis and Allied Disorders

Rheumatoid Arthritis

Gout and Other Crystal Arthropathies

Joint Pain, Effusion , Other Unspecified Joint Disorders

Spondyloarthropathies

Fibromyalgia

Diffuse Connective Tissue Disease (Sjogren’s Syndrome, SSC,
SLE)

Carpal Tunnel Syndrome

Soft Tissue Disorders (excluding Back)

Other Specified Rheumatic Conditions

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Share of Hospitalizations

M Female HMale

Source: HCUP National Inpatient Sample (NIS). Healthcare Cost and Utilization Project (HCUP). 2013. Agency for Healthcare
Research and Quality, Rockville, MD. www hcup-us.ahra.gov/nisoverview.isp 63A3.10.1png

Note: Accessed from USBJI Burden of Musculoskeletal Diseases in the United

States, 4th edition.®
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Change Over Time

The proportion of the U.S. and global population with arthritis has been increasing over time, but at a much
higher rate since the mid-20th century. A 2017 study that focused on the prevalence of knee osteoarthritis (OA),
the most common joint site affected by OA, examined and compared skeletons of people over the age of 50
who lived during the early industrial age (from 1800 through early 1900s), the postindustrial era (from late 1900
through early 2000s), and prehistoric hunter-gatherers and farmers (from about 6,000 through 300 B.C.). The
study found that knee OA in the more recent postindustrial skeletons was about 2.6 times more common than in
skeletons from people born in the late 1800s and about 2 times more common than prehistoric skeletons. And
while many doctors believe that increased life expectancy and higher population obesity rates are the main
factors that led to the spike in OA, the study research team thinks that other factors may be key. An important
factor may be the decline in individual physical activity.”

While OA is the most common form of arthritis, beyond OA, it is clearly documented that the number of people
with arthritis is increasing. According to the Centers for Disease Control and Prevention (CDC) estimates, about
46 million U.S. adults had doctor-diagnosed arthritis between 2000-2005. That number rose to about 50 million
between 2005-2010.8 Between 2002-2014, almost two-thirds (64%) of adults with doctor-diagnosed arthritis
were younger than 65 years old, further demonstrating that arthritis is not limited to older adults.” By 2015, it was
estimated that 54.4 million adults had doctor-diagnosed arthritis.2 By conservative estimates, the number of U.S.
adults with doctor-diagnosed arthritis is projected to increase by 49% to 78.4 million (25.9% of all adults) by
2040.° By including those with arthritis symptoms who have not yet been diagnosed from the adjusted estimates,
we are already past that number.

Factors to Consider

If you have heart disease, diabetes or are overweight/obese, you are more likely to suffer from arthritis. Arthritis
is more common among adults who are obese than among those who are normal weight or underweight.” Almost
half of all adults with heart disease (49.3%) or diabetes (47.1%) also have arthritis. Almost one-third (30.6%) of
all adults who are obese also have arthritis. 2

Among people with arthritis, nearly 1 in 4 adults with arthritis also have heart disease. Almost 1 in 5 also have
chronic respiratory conditions, and nearly 1 in 6 also have diabetes. It is believed that arthritis likely comes first
and results in these other health problems.™

Obesity affects 36.5% of all adults in the U.S. From 2009 to 2014, an increase in obesity prevalence in older
adults with doctor-diagnosed arthritis occurred among those with poor health characteristics, as might be
expected. * However, even though obesity has been recognized as a risk factor for arthritis, the prevalence of
obese people with all types of arthritis decreased significantly between 1999 and 2014.%

An increase in obesity prevalence also occurred among adults with doctor-diagnosed arthritis who reported
meeting physical activity recommendations, those with very good/excellent health, or those without heart
disease.? The missing part in this equation is physical activity.

Numerous studies have been done about the health dangers of sedentary lifestyles. A decline in individual
physical activity levels can contribute to the development of disease, just as an increase in physical activity levels
can help those with physical conditions. Studies have shown that physical activity can reduce pain and improve
physical function by about 40% in arthritis patients.? One study showed that between 2008 and 2015, fewer
people with arthritis met aerobic and muscle strengthening guidelines than people without arthritis. This may
indicate that people with arthritis need additional strategies to address potential barriers to physical activity -
those barriers include pain, psychological distress and inadequate medical support.'
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Pain and Other Health Burdens

Joint damage and pain can cause activity limitations for people with arthritis. The prevalence of severe joint pain
among adults with arthritis was stable from 2002 to 2014, but the absolute number of adults with severe joint pain
was significantly higher in 2014 (14.6 million) than in 2002 (10.5 million) due, in part, to an increasing older
population.?

In 2014, more than 1 in 4 adults with arthritis had severe joint pain (27%). Among those adults, the highest
prevalence was among persons 45 to 64 years old (31%). Severe joint pain was higher among women (29%) than
men in that age group, but especially for those who were in poorer health with more comorbidities like obesity,
heart disease, diabetes or serious psychological distress.’

Adults with arthritis and comorbidities are more likely to have activity limitations. By conservative estimates,
between 2013 and 2015, about 23.7 million (43.5%) of those with arthritis reported activity limitation due to their
arthritis.? The number of adults reporting activity limitation due to their arthritis will increase 52% by 2040, using
conservative estimates. '

Using conservative estimates, more than half of adults with arthritis and heart disease (54.5%) or arthritis and
diabetes (54%) have activity limitations. Almost half of adults with arthritis and who are obese (49%) have
activity limitations.? Obese arthritis patients are more likely

to be physically inactive, have activity and work limitations,

report depression and anxiety, and have an increased risk of Ar.l.hri.l.is is the m

expensive knee replacement.’

most common
Back pain is a fairly common problem among adults and may

not always be caused by arthritis. About 15-21% of the U.S.
adult population reports frequent and long-lasting low back among chronic

two weeks at a time, while 5-10% of patients have low back users of opIOIds
pain lasting more than three to six months. About 1-2% of adult in the U.S.

patients have been diagnosed with herniated discs."

(Hudson 2008)

chronic condition

pain. Nearly 14% report low back pain lasting longer than

While back pain is common, the cause is often unclear, and
classification is controversial. However, most back pain
probably starts in the muscles and/or ligaments or is caused by degenerative changes in the spine itself (the
vertebrae and the discs that separate them).'® There are many forms of arthritis that can affect the back, including
OA, ankylosing spondylitis, psoriatic arthritis, RA (which can affect the cervical spine), osteoporosis, spinal
stenosis, scoliosis and fibromyalgia. Gout rarely affects the back."”

Lumbar spine (lower back) OA is very common. About 80% of Americans experience low back pain (LBP) at least
once during their life, making it the second most common condition after the common cold in frequency. It is one
of the most common reasons for doctor visits, affecting more than 30% of U.S. adults. Between 40-85% of people
with chronic LBP may have lumber spine OA." Low back pain can be from a form of spondyloarthritis, such as
axial spondyloarthritis, or psoriatic arthritis, which is infflammatory.

Constant fatigue, anxiety and depression are also common problems for people with arthritis. About 1in 3 U.S.
adults with arthritis, 45 years and older, report having anxiety or depression. Anxiety is nearly twice as common
as depression among people with arthritis, despite more clinical focus on depression.'” However, arthritis is strongly
associated with major depression (attributable risk of 18.1%), probably through its role in creating functional
limitation.?°
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Employment Impact and Medical Cost Burden

Arthritis is the leading cause of disability among adults in the U.S." While stroke is often considered
the most common cause of disability, both arthritis and back pain likely have a greater impact on functional
limitations than stroke.?’ Back pain is a leading cause of work disability, '® with back pain and arthritis (OA and RA)
being the most common and costly conditions requiring rehabilitation in the U.S. Back pain and arthritis affect over
100 million people and cost over $200 billion per year.?

Musculoskeletal conditions like back pain and arthritis are likely to have the greatest impact on the health care
system because of their high prevalence and the level of disability they cause.? Annually, 172 million days of work
are lost in the U.S. due to arthritis and other rheumatic conditions. 2

In 2013, fewer adults with arthritis (77%) were able to work compared to adults without the disease (84%). The
total medical costs and earnings losses due to arthritis in that year were $304 billion (about 1% of the 2013 U.S.
gross domestic product), with the total earnings losses higher than medical costs.?®

In 2013, earnings losses were $164 billion (for adults with arthritis

between ages 18 and 65). This translated to the average adult

with arthritis earning $4,040 less than an adult without arthritis. Arthritis is the

Medical costs related to arthritis for this group (about 66 million d.

people) were about $140 billion; the average medical costs Lea |n9 cause
per person were $2,117.2 To put this in perspective, the median of Disabilit
household income in 2013 was $52,250, according to the U.S. Y
Census Bureau. among adults in

Taking a closer look at medical costs in 2013, there were 105.7 the U.S.

million health care visits due to arthritis (more than10% of all visits

that year). Hospitalizations related to arthritis treatment accounted
for 6% of visits, while ambulatory care accounting for 94% (Barbour 2013)
(77% physician office, 6% outpatient and 11% emergency department).® Most diagnoses for any medical

conditions are made in a doctor’s office. However, hospital discharges and emergency department visits are seen

more frequently for musculoskeletal conditions than for health care visits for all conditions overall.?

We will continue to see increases in the number of patients with arthritis and the associated costs to individuals
and society. Health care services worldwide will face severe financial pressures in the next 10 to 20 years due to
the increase in the number of people affected by musculoskeletal diseases. It is predicted that by the year 2060,
the number of individuals older than the age of 65 in the U.S. will grow from the current 15% (47.8 million) of the
population to 24% (98.2 million). Persons age 85 and older will double from current <4% to more than 8%.2> But
as already noted, the oldest portion of arthritis patients may not be the largest. With that in mind, let's look at some
of the most prevalent forms.

OSTEOPOROSIS

Bones are living tissue made up of calcium and other minerals. Bone tissue is replaced regularly in a process called
bone turnover. Osteoporosis, which means porous bone, is a disease that happens when your body loses too much
bone and/or makes too little bone. The bones become thinner and brittle (less dense) and are more likely to break
(or fracture) with pressure or after a fall. Bone loss happens without any warning signs. It's why osteoporosis is
called a silent disease.

From childhood into young adulthood, the body produces more than enough cells to replace those that die,
resulting in stronger, denser bones. By age 30, bones are at peak bone density and cell turnover, in most people,
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remains stable for several years. Losses in bone mineral density (BMD) occur when bone cells start to die at a more
rapid rate than new cells are produced. This may lead to the development of osteopenia (a less severe form of
bone density loss) and osteoporosis.

Any bone in the body can be affected by osteoporosis. However, the spine, hips, ribs (for which there is no clinical
treatment) and wrists are the most commonly fractured when a person with osteoporosis falls. Osteoporosis can
also cause a hump in the upper back or loss of height.

Who's Affected?

Osteoporosis is more common in women. It is the main cause of bone fractures in post-menopausal women and
older adults. However, men can also get osteoporosis. While osteoporosis is more common in people age 50 and
older, it can occur in younger people.

Risk factors for developing osteoporosis include family history, gender, race, weight, diet and exercise. Risk factors
for low BMD in younger (pre-menopausal) women include low body weight, amenorrheq, lack of physical ac-
tivity, smoking, low dietary calcium and vitamin D consumption, pregnancy, and being part of the white or Asian
population. Of the pre-menopausal women who develop this disease, it is thought that 50-90% have a secondary
cause. Secondary causes can include drugs (like glucocorticoids, anticonvulsants, heparin and alcohol), endo-
crine diseases (like growth hormone deficiency and type 1 diabetes), malnutrition or malabsorption diseases (like
anorexia, inflammatory intestinal disease and celiac disease), inflammatory diseases (like rheumatoid arthritis and
lupus), organ and bone marrow transplants, and other causes.’

For osteoporosis prevention, it is recommended that women ages 18 to 50 years should consume 1,000 mg of
calcium and 600 IU of vitamin D daily, as well as perform regular weight bearing exercises, avoid smoking and
alcohol, and limit caffeine consumption.

Prevalence
Osteoporosis is usually diagnosed from BMD scan measurements of the upper thigh (femoral neck) bone and lum-
ber spine (lower back). Women are more affected by osteoporosis than men in the same age group at every age.?
In 2010, osteoporosis and low bone mass
_ combined affected more than half (53.6
Prevalence! of Osteoporosis by Sex and Age, million) of adults age 50 and above. About
United States 2005-2010 10.2 million adults had osteoporosis and an-

other 43.4 million had low bone mass.? Age

is a greater factor than sex in prevalence
rates. While men show a similar increase in

prevalence with age, it continues to occur at
a much lower rate than that seen in women.?

Proportion of Population

The prevalence of osteoporosis by race and

Al 50-59 60-69 70-79 80 & over ethnicity differs by BMD of either the hip or

1 Prevalence from NHANES 2005-2010 has been adjusted tothe age, [@ Total population

sex, and race/ethnic distribution of the US population at the time of Splne' DGTG obtcuned In the deche From

the 2010 Censususing the direct method. e 2005-2014 showed that for adults over age
Source: WrightNC, Looker AC, Saag KG, et al. "'Therecent prevalence mMen . . .

of osteoporosis and low bone massinthe United Statesbasedon 50, non-Hlspamc A$|Qn women Cmd men
bone mineral density at the femoral neck or lumbar spine." JEMR . .
2014;29(11):2520-2526. DOI: 10.1002/jbmr. 2263 e had the highest prevalence of osteoporosis.

Hispanic and non-Hispanic white women

had the highest prevalence of low bone
Note: Acessed from USBJI Burden of Musculoskeletal Diseases in the United States.? 'g . P ) .
mass, while Asian and Hispanic men had the

highest prevale