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Introduction 
Arthritis is well known in all cultures, with medical descriptions of inflammatory arthritis dating 
as early as the writings of Hippocrates,1 and paleontological evidence dating back 150 million 
years.2 Today, the data regarding the prevalence of these diseases remains scant, but suggest that 
close to 300 million people around the world live with arthritis.3 In terms of years lived with 
disability (YLD), arthritis and allied disorders account for 21.2%, second only to mental health 
issues.4 Though often associated with aging, in reality, arthritis can manifest at any age, even in 
childhood. In the US, approximately 300,000 children are affected by pediatric forms of 
arthritis.5 
In the modern era, the term “arthritis” refers to more than 100 conditions that involve gradual 
erosion of and pain in joints. Arthritis remains the most prevalent cause of disability in the US, 
affecting 1 in 5 adults.6,7 This includes an estimated 52.5 million Americans with a doctor 
diagnosed arthritis, and 22.7 million with activity limitations due to the disease.7 In the next two 
decades, the number of people affected by arthritis is expected to approach a quarter of the 
population.8 

Types of Arthritis 
In general terms, the many types of arthritis can be grouped into a handful of broad classes, the 
most prevalent of which are osteoarthritis and a separate class of autoimmune disease types such 
as rheumatoid arthritis. 

Osteoarthritis 
Osteoarthritis (OA) is, by far, the most common form of arthritis, affecting as much as 13% of 
the population.9 On the basis of Framingham Study data, approximately a third of adults show 
radiographic signs of OA.10 
At ages greater than 65, 80-90% of adults may show signs of OA, even if no symptoms are 
present.11 The prevalence of OA is increasing, consistent with aging of the baby boomer 
generation. Prevalence has risen by approximately 6 million people to 27 million since 1995.12 
Whether associated with age, degeneration, secondary to trauma, or other conditions (such as 
rheumatoid arthritis), OA is characterized by progressive breakdown of cartilage and erosion of 
bone. OA can be found in any cartilaginous joint in the body, particularly those that bear weight 
or are subjected to trauma. Risk factors for OA include weight, age, genetics, and history of joint 
injuries. While several genes have been implicated in OA, the largest genetic risk factor for OA 
remains gender. Women are at approximately twice the risk as males for developing 
degenerative OA in any joint, though particularly the knee.13 
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Weight has been established as a risk factor in many studies, showing a dose dependent 
relationship to risk of knee and hip OA, but also hand.14 The relationship of weight to OA is thus 
not limited to weight bearing joints. Pro-inflammatory cytokines released from adipose tissue 
may account for half of the association between BMI and OA.15 
Sports injuries are a notable risk in that they can result in secondary post-traumatic OA early in 
life. 
Approximately half of young adults with knee injuries, often sustained in sports activities, will 
go on to develop radiographic evidence of OA in the affected knee. In a study of 1012 patients 
with a history of knee ligament injuries, injuries sustained before age 30 were associated with 
increased incident of post-traumatic OA 10-15 years after the injury. Those injuries that were 
sustained after age 30 had a reduced timeline (5 years) before observation of radiographic 
changes.16,17 Treatments are generally designed to alleviate pain and improve function, but are 
not necessarily curative. Treatments for both primary and secondary osteoarthritis generally 
include non-pharmacologic interventions such as weight loss, unloading and bracing of joints 
where possible18 chondroitin or the combination; and arthroscopic lavage or debridement. 

Data Sources 
We abstracted data from 42 randomized, controlled trials (RCTs). Exercise, self-management 
programs and education are also routinely used as evidence-based modalities. Of these, a recent 
meta-analysis performed by the Agency for Healthcare Research and Quality concludes exercise 
as the only intervention sufficiently backed by high quality evidence.19 There are no disease 
modifying pharmacological interventions for OA (though they under active investigation). Once 
disease has progressed significantly such that non-operative modalities show limited response, 
several surgical techniques are available to help both restore function to the joint and decrease 
the pain. 

Rheumatoid Arthritis 
Rheumatoid arthritis (RA) is the most common type of autoimmune inflammatory arthritis 
affecting 1.5 million US adults.20,21 RA is a systemic disease, affecting many organs and body 
systems. Tenderness at joint lines and symmetrical swelling are the most frequent symptoms of 
RA22 though fever, weight loss, and fatigue may also be present. If left untreated or 
inappropriately treated, RA can cause irreversible joint damage, reducing quality of life. Without 
active management, joint deformation may occur. Though not typically considered life-
threatening, life expectancy in RA patients is generally 5-10 years less than population mean.23 
Risk factors for RA and other autoimmune inflammatory arthritis likely involve both genetic and 
environmental factors. Having a family history of RA increases risk of developing RA by a 
factor of 3-5.24 As in osteoarthritis, women are more at risk for RA than men.25 Amongst 
environmental exposures, smoking is the best- documented environmental risk.26 
Though diagnosing RA can be a difficult process, early diagnosis and treatment (within the first 
6-months of symptom onset) is associated with better long-term health outcomes. Often, RA 
diagnosis is challenging, particularly in its early stages, because symptoms may share features 
with both other autoimmune diseases and many other musculoskeletal disorders (such as 
tendonitis or synovitis). As no one test is pathognomic for RA, physicians often rely on the 
history, physical examinations, blood tests, and radiographic imaging to diagnose RA. The 2010 
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American College of Rheumatology (ACR) and European League Against Rheumatism 
(EULAR) classification criteria for rheumatoid arthritis are the standard for diagnosis and study 
of RA.27 
RA is often only one of multiple disease processes ongoing in a patient. According to the 2007 
National Health Interview Survey, 47% of US adults with any form of arthritis have at least one 
additional comorbidity. Focusing on RA, on average, an established RA patient will commonly 
have two or more additional comorbid conditions.28 Chronic respiratory conditions, diabetes, 
cardiovascular disease, and mental health conditions are the most common comorbidities but 
autoimmune disorders and even osteoarthritis are not uncommon. 
Like OA, RA imposes a significant impact on quality of life for those diagnosed. A study that 
examined self- reported quality of life for people with RA reported that people were 30% more 
likely to need help with personal care and twice as likely to have activity limitations when 
compared to controls.29 Several studies have documented significant negative impact on the work 
lives of people diagnosed with RA. Early and aggressive treatment of RA reduces risk of 
developing work disabilities - very much akin to the improved health incomes mentioned 
above.30 
There are several treatments available for RA. To address the musculoskeletal symptoms, the 
non- pharmacologic mainstays used for OA are often also useful in RA (weight loss, joint 
bracing, self- management, education & exercise). In addition the same first line pharmacologic 
treatments used to for both primary and secondary OA (mostly NSAIDs) is often trialed for RA. 
However, the main recommended approach for the treatment of RA includes non-biologic 
DMARDs to reduce disease activity and prevent joint damage, usually prescribed within the first 
3 months of diagnosis. If treatment with a non-biologic DMARD is unsuccessful, the ACR 
guidelines recommend graduating to a biologic DMARD.31 There are several biologic DMARDs 
available to patients; prescribers must consider disease activity, signs, symptoms, and patient 
preference when selecting a 
Transition to a biologic is not curative but rather is an attempt to put the autoimmune disease 
process into remission for that specific patient. In fact, there is a high failure rate of biologic 
drugs in RA (and all autoimmune) patients. Of rheumatoid arthritis patients who took a first-
generation biologic for at least 6 months, approximately 40-50% failed to meet the American 
College of Rheumatology criteria for 50% improvement. Of those patients who failed to meet 
this improvement criteria threshold on the initial on biologic, 40% were switched to another 
biologic by their rheumatologist.32 Overall, only a third of patients will achieve remission early 
in the course of the disease, necessitating frequent experimentation and switching between 
medications’ function and quality of life over the first two years of early rheumatoid arthritis 
(ERA).33 

Economic Costs and Public Health Impact 
In Delaware, 2015 data suggests approximately 193,000-207,000 people with arthritis, of whom 
42% are inactive. This data positions Delaware as having an intermediate burden of arthritis 
relative to other states. Estimates of the total direct and indirect costs due to arthritis in Delaware 
total $363 Million annually.34,35 
Across the nation, these estimated costs annually total more than $580 Billion for arthritis and 
related conditions.36 In general, these numbers suggest arthritis costs states about 1% of GDP,37 
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potentially limiting affected persons from walking a few blocks or climbing a flight of stairs. In 
reality, health care costs and volumes, particularly for pharmacologic treatment of inflammatory 
arthritis and surgical treatment of OA, have risen dramatically, and these numbers are likely to 
underestimate expenses. Direct costs related to arthritis and related disorders are staggering, 
accounting for as much as 7% of total aggregate hospital costs, and represent one of the most 
expensive conditions (OA) billed to private insurers.38 These hospital numbers also do not 
account for post-hospital costs such as nursing home, assisted living or home health costs. Severe 
osteoarthritis and mobility issues remain amongst core factors in decisions regarding nursing 
home placements.39 Indirect or secondary costs due to arthritis also contribute significantly to 
health care costs but are harder to track due the nature of coding for both diagnosis and 
treatment. For example, costs related to falls are a significant cost driver and data shows arthritis 
patients are substantially greater risk40 but which of those falls is primarily due arthritis 
complications versus other medical complications (such as syncope, hypoglycemia, arrhythmias) 
are harder to track. 
Out of pocket expenses to patients are also costly. Evidence exists to show that increases in out-
of-pocket expenses result in significant increases in abandonment of disease modifying RA 
therapies41 with clear implications for health outcomes. People with arthritis are also heavy 
consumers of complementary and alternative medicines (CAM). Approximately 41% of patients 
use some form of CAM, with a quarter of patients self-managing with vitamins, supplements, 
and other biologically based modalities,42 representing additional elective expenses related to 
arthritis self-management. 
Despite the heavy costs of care, Federal spending on arthritis research in FY17 is estimated at 
$222 million.43 Conservatively, this suggests a ratio of only one dollar spent on therapeutic 
research for every 600 dollars spent on care. The public health implications of arthritis are not 
limited to physical manifestations. One third of patients experience significant anxiety or 
depression, with anxiety being approximately twice as prevalent as depression.44 In these 
patients, several factors may contribute to the depression, including reductions in physical 
activity and social support, as well as chronic pain and functional disabilities. Furthermore, the 
fact that arthritis affects juvenile populations markedly ties arthritis to other issues of national 
public health debate, namely sports safety and obesity. 
Limited mobility creates a “vicious circle” in the context of arthritis, contributing to weight gain, 
which in turn is a risk factor for osteoarthritis. Modest weight loss may have dramatic 
consequence on pain and OA risk45 based on a sample of a defined population. 
Long-term consequences of sports injuries are particularly pronounced. In women, knee injuries 
sustained in their late teens and early twenties place them at a 51% risk for secondary (post-
traumatic) OA by the time they reach their 30s. This is equivalent to the risk of primary 
(degenerative) OA seen in women in their 70s and 80s.46 

Public Health Priorities 
In light of the soaring public health consequences of arthritis, the CDC and Arthritis Foundation 
(AF) partnered in 2010 with academic researchers to focus attention on specific public health 
recommendations related to osteoarthritis. “A National Health Agenda for Osteoarthritis 2010” 
makes 10 specific recommendations for public health policy following three main themes.47 
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1. Establish supportive policies, communication initiatives and strategic alliances for 
OA prevention and management; 

2. Initiate needed research to better understand the burden of OA, its risk factors, and 
effective strategies for intervention; and 

3. Ensure the availability of evidence-based intervention strategies-such as self- 
management education, physical activity, injury prevention, and weight 
management and healthy nutrition-to all Americans with OA. 

Available Interventions 
Providers have many opportunities to offer public health interventions in their communities. In 
general, most interventions focus on promoting self-management and arthritis appropriate 
exercise. The CDC provides a compendium of recommended evidenced based interventions, and 
a separate group of emerging programs with promising, but more limited supportive data (See 
Table 1 and Figure 1).48 
Table 1. CDC Recommended and Promising Intervention Programs for Self-Management and 
Arthritis Appropriate Exercise48 
 Physical Activity Self Management 
Recommended Active Living Every Day Arthritis Self-Management Program 

Chronic Disease Self-Management 
Program Tomando 
Control de su Salud (Spanish Chronic 
Disease Self-Man- agement Program) 
Programa de Manejo Personal de la Artritis 
(Spanish Arthritis Self- 
Management Program) 

 Enhance Fitness  
 Fit & Strong!  
 Walk With Ease (Group-

Delivered) 
 

Promising Arthritis Foundation Aquatics 
Program 

The Arthritis Toolkit 

 Walk with Ease (Self-
Directed) 

Better Choices, Better Health (Internet-
delivered) 

 Arthritis Foundation Exercise 
Program 

 

Figure 1. Walk With Ease 
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The Arthritis Foundation Walk With Ease Program is an evidence-based self-guided or 
community exercise program recommended by the CDC.49 This multilingual program has been 
shown specifically to reduce pain associated with arthritis,.50 walk with ease, and improve work 
place activity limitations).51 
While these tools may not be available in all communities, there are resources such as State 
Coordinators (https://www.cdc.gov/arthritis/partners/ state_coordinators.htm) or the Arthritis 
Foundation “Arthritis Resource Finder” (http://resourcefinder. arthritis.org/) that have been 
developed to help providers and patients find local Arthritis Foundation and other community 
programs (Figure 2). In addition, the AF also provides both a rich resource of online information, 
including exercise and pain management toolkits to assist the patient community (http://www. 
arthritis.org/living-with-arthritis/tools-resources/) and a 24 hour seven day a week hotline (1-
844-571-HELP), staffed by licensed social workers, to help connect patients with resources. 
Figure 2. Arthritis Foundation Resource Finder Tool 
The Arthritis Foundation Resource Finder tool for can be used to find local physicians, as well as 
arthritis appropriate community programs. 
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Education and Advocacy 

Education 
Improving the quality of life for people with arthritis in the United States is the top priority for 
CDC’s arthritis program.48 The CDC Arthritis Program recommends evidence-based programs 
that are proven to improve the quality of life for people with arthritis. The AF and the CDC work 
in tandem to disseminate life-changing information and resources, provide access to optimal 
care, create advancements in science, and facilitate robust community connections. Specific 
partner projects include providing consumer arthritis information and referral services through a 
toll-free helpline, collaborating with the National Council on Aging to market and promote 
evidence-based online arthritis and chronic disease self-management education programs, 
dissemination of the AF’s Walk with Ease program through large and multisite work site 
systems, and collaborating with the University of North Carolina and others to facilitate national 
public health action addressing Osteoarthritis through the Osteoarthritis Action Alliance. 

Advocacy 
People with arthritis face unique barriers to care including high costs of treatment, difficulty 
accessing medications, scarcity of specialists and coinsurance that limits access to treatment. It is 
hard for any patient to fight the battle alone. Advocacy can be a significant force for influencing 
health policy and increasing the understanding and visibility of the patient experience. 
The topic of health is often a political endeavor as much as a medical one causing lawmakers to 
rethink their relationships with the populations they serve.52 Public health advocates need to 
ensure individual patient stories are being heard and told from the patient’s point of view. 
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Through the AF’s nationwide network of committed Advocates and annual events arthritis 
patients, caregivers, providers, and supporters learn to raise their visibility by addressing key 
policy issues on both the state and federal levels with lawmakers, insurers, employers and 
regulators. With the help of advocates AF fights to conquer all types of arthritis and make a 
positive impact on the lives of those affected, pushing for policies and laws that make health care 
more accessible. 

Delaware Education and Advocacy 
The Arthritis Foundation has widespread impact in the State of Delaware. With the help of 
almost 300 AF Delaware advocates, important patient-centric legislation has been successfully 
passed in the state. In 2013, Out of Pocket Cost Limits (Senate Bill 35) passed and went into 
effect in 2014. The law is significant because the specialty drug copayment or coinsurance 
limitation caps out of pocket costs to no more than $150 per month per specialty-tier medication 
(e.g., biologics). In 2014, DE Biosimilars (Senate Bill 118) was successfully passed and made 
effective in 2015. This law allows pharmacists to substitute biologic medications with new, 
interchangeable and potentially less expensive biosimilar medications when they arrive on the 
market. Bill 118 also ensures patients and their physicians are notified when a substitution 
occurs, resulting in a complete and accurate patient medical record. And, if a physician does not 
recommend a substitution for clinical reasons, they can stipulate that the prescription be 
dispensed as written. Both pieces of legislation increase access to life saving treatments for 
patients with arthritis and help lower the cost of arthritis care in Delaware. Through these kinds 
of advocacy efforts, arthritis patients now have access to these new life-changing medications 
and the arthritis cost curve has been bent in Delaware. 
Additionally, the Arthritis Foundation is committed to providing educational tools to DE 
residents. In 2016, more than 7,830 individuals accessed the foundations online support tools and 
nearly 3,000 residents received Arthritis Today magazine. Further, specific to Delaware there are 
many local education and advocacy opportunities. The Arthritis Foundation hosts the Walk to 
Cure Arthritis, Juvenile Arthritis Family Days, and the annual Bone Bash gala in Delaware 
(Figure 3). Through Arthritis Foundation events, educational resources, and advocacy tools 
people living with arthritis learn how to get more involved, have a chance to connect with others, 
and effectively influence health policy that reduces barriers to care. 
Figure 3. Walk to Cure Arthritis 
The Wilmington Delaware Walk to Cure Arthritis offers exercise and social engagement is 
support of arthritis community advocacy and research. 
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Recent Advances in Research 
• Tissue engineering offers significant promise for future patients. St. Louis researchers 
recently reported development of a resurfacing strategy for compromised joints. This 
strategy may offer patients alternatives to total joint replacement, and use adult stem cell 
technologies to control future inflammation.53 Future OA clinical trials will require novel 
biomarkers to monitor disease progression beyond radiographic data. Significant strides 
were recently reported for sports injury, where sophisticated MRI techniques were used 
for the first time to demonstrate early evidence of developing OA in high risk 
individuals.54,55 
• In RA, two new drugs baricitinib (Eli Lilly) and sarilumab (Sanofi/Regeneron), are 
nearing final FDA review. If approved, these new drugs would offer new opportunities to 
the current panel of DMARDS, particularly for patients with difficult to treat disease. 

Key Messages 
• Arthritis in the US is the second leading cause of disability (affecting 21.2% of the 
population) one of the most common, and most costly, chronic diseases (at a cost of over 
$796.3 billion or over 5.5% of the entire US GDP IN 2011 dollars). 
• Whereas substantially improved medications are now available for rheumatoid and 
other inflammatory arthritis types, progress in osteoarthritis medications remains behind. 
• A combination of self-management, weight loss, physical activity and pharmacologic 
interventions have been shown to be effective in managing symptoms of arthritis. 
Surgical treatment is both for mechanical symptom management and for joint death when 
non- operative treatments have failed. 
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