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SUMMARY OF RECOMMENDATIONS

The Osteoarthritis Intervention Working Group recommends widespread public health
dissemination of the following effective interventions:

1. Low impact, moderate intensity aerobic physical activity and muscle strengthening exercise should

be promoted widely as a public health intervention for adults with osteoarthritis of the hip and/or
knee.

e Adults with osteoarthritis should avoid physical inactivity and be encouraged to participate in any
amount of low impact, moderate intensity aerobic and muscle strengthening activities as their
abilities and condition allow.

e Aerobic and muscle strengthening activity should be done in addition to daily activities.

2. Implementation of self management education (SME) should be expanded as a community-based

intervention with supportive policies, tools, and evaluation and sustainability strategies that clarify
relevant outcomes, define the effects, develop alternative modes of program delivery, and explore
new venues and partnerships.

3. Weight management should be promoted for the prevention and treatment of OA, and national
nutrition and dietary guidelines for the general population should be followed by adults with OA.

4. Policies and interventions that have been shown to reduce OA-related joint injuries should be
implemented and enforced (e.g., breakaway bases at all levels of baseball and softball to prevent
ankle injuries and motor vehicle safety laws).

We further recommend cautious implementation of several interventions that appear
promising, accompanied by rigorous evaluation:

5. Evidence-based injury prevention strategies should be adopted in sports and recreation settings and
motor vehicle occupant and pedestrian crashes, specifically:

e Neuromuscular conditioning programs for the prevention of ACL injuries; and

e Environmental changes such as pedestrian-traffic separation and bike lanes.

Lastly, we recommend an agenda for further prevention research:

Expanded research related to several intervention areas should be pursued to determine their effectiveness for
widespread public health practice:

6. Describe the epidemiology of post-traumatic OA and evaluate potential injury prevention

interventions to limit OA-related consequences.

7. Better understand the relationship between body weight status and the development and
progression of knee OA.
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8. Test the appropriate use of biomechanical interventions (e.g., patella taping, medial wedge orthotics
for lateral tibiofemoral OA, and shock absorbing insoles)for individuals diagnosed with knee OA in
public health settings to ascertain the feasibility of these interventions and their impact on disease
outcomes and structural disease progression.

9. Determine the effect of selected mind/body interventions (e.g., tai chi and yoga) on relevant OA
outcomes.

10. Describe the epidemiology of OA in the workplace and evaluate potential prevention and

management interventions for OA among the workforce.

11. Examine the role of dietary choices, nutrient and dietary supplementation, as well as therapeutic

use of supplements in the development and progression of OA symptoms and structural change.

In addition, given the modest effect of any single intervention to prevent OA and its consequences, an overarching
study is recommended to:

12. Develop and perform research on a combination of evidence-based interventions to maximize the
prevention of OA-associated structural damage, symptoms, activity limitation, reduced quality of life,
and participation restriction for persons with knee OA and those at risk for knee OA.
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OSTEOARTHRITIS PUBLIC HEALTH AGENDA

Intervention White Paper

INTRODUCTION

The Osteoarthritis Intervention Working Group was charged with developing and presenting a concise white paper
on public health interventions for osteoarthritis that could serve as the basis for broad recommendations for
public health action in the next 3-5 years. Members were chosen carefully to reflect relevant background,
expertise, and experience in the application and use of available osteoarthritis prevention and treatment
approaches —in both clinical and public health settings. Collectively, the Working Group represents such
disciplines as: rheumatology, epidemiology, psychology, nursing, physical therapy, exercise physiology, nutrition,
biomechanical engineering, occupational health, healthy aging, behavior change, and public health. A complete
listing of Working Group members can be found in Attachment A.

The Working Group’s first task was to identify and define key terms to establish a common vocabulary. Attachment
B provides a full Glossary of terms; two fundamental to the Group’s deliberations are:

Osteoarthritis: A joint disease caused by genetic, local mechanical stresses and systemic factors, and
other unknown factors that lead to articular cartilage loss, boney overgrowth and other bone changes,
and potential alterations in the ligaments, menisci, and muscles. Symptoms include joint pain, stiffness
and weakness and poor function, which can be disabling and result in surgical joint replacement. Physical
examination findings include boney swelling, crepitus, and loss of joint range of motion. Articular cartilage
loss and bone changes can be detected by x-ray. MRI can assess the ligaments, menisci, and muscles as
well. In clinical and epidemiologic studies, osteoarthritis is often defined by:

1) self-report of joint symptoms,

2) self-report of healthcare provider diagnosis,
3) radiographic findings, and/or

4) a combination of 2 or more of the above.

For instance, in large epidemiologic surveys, self-report of joint symptoms can be used to identify those
with “possible arthritis.” However, to identify those with “osteoarthritis,” a self-report of a healthcare
provider’s diagnosis of “osteoarthritis” might be required. Similarly, in clinical and epidemiologic studies
that include x-ray assessments, “osteoarthritis” might be defined radiographically, but a definition of
“symptomatic osteoarthritis” would also require the presence of self-reported symptoms.

Public Health Intervention: An intervention (activity) that prevents disease, injury, or disability or
promotes health in a group of persons. These interventions are distinguished from individual clinical

interventions.
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Drawing upon their wide range of expertise, members then generated a list of eleven intervention areas felt to
hold promise for preventing osteoarthritis or

reducing its public health burden. INTERVENTION AREAS

METHODOLOGY Physical Activity Biomechanics
Self Management Education Mind/Body

For each of the intervention areas, the Working Weight Management Acupuncture

. . Nutrition Early Diagnosis and Treatment

Group evaluated the literature to describe . . . e
Injury Prevention Environmental Modifications

available evidence and assess effectiveness as a Workplace

public health intervention. Search terms for each

of the intervention areas were developed by the

Working Group and combined with a standardized search for osteoarthritis (see Attachment C). The literature
searches were conducted by Centers for Disease Control and Prevention (CDC) librarians experienced in
systematic literature searches and data retrieval; and were limited to English publications, from 1980 — 2008, and
for adults aged 19 and older. They focused primarily on published systematic reviews and/or meta-analyses from
the Cochrane database, Medline, and other comparable sources. For intervention areas where no systematic
reviews or meta-analyses were identified through the literature search, “key” studies were selected for review by a
sub-group of the full Working Group.

Each intervention area 'sub-group committee' examined the search results, applied inclusion/exclusion criteria,
and selected final papers for review. The evaluation of this literature was considered a ‘first pass’ with the
understanding that additional literature reviews and/or expert consultation might be needed. Several sub-groups
used modified search strategies (e.g., injury prevention and occupational); details are provided in Attachment D for
each relevant section. Studies were considered in aggregate and consensus judgments made as to the strength of
the evidence, using an algorithm adapted from the Physical Activity Guidelines Advisory Committee Report. The
adopted methodology was systematic but not intended to be comprehensive; rather, it emphasized utilization of
systematic reviews and/or meta-analyses to be feasible within tight time constraints and available resources. The
search results were then organized into data tables.

Working group members used the literature search results to address five questions:
1. Whatis the evidence regarding the effectiveness of this practice?
2. s the evidence sufficient to endorse this practice as a public health intervention? Why or why not?

3. Are there specific populations and/or circumstances that should ‘frame’ a recommendation regarding this
intervention? For example, what is the intended outcome of the intervention and for whom?

4. What tools, policies or other efforts should be recommended to implement and sustain this practice as a
community-based intervention (e.g., to enhance fidelity; management/staff recruitment, training and
retention; reach; feasibility)?

5.  What more research is needed on this practice to address gaps in evidence?
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FINDINGS

The results of the literature review evaluations for 10 of the intervention areas are summarized below. The
literature for the remaining intervention, environmental modifications, was not considered sufficient to warrant
analysis and is thus not included. More detailed analyses for each intervention, including citations for relevant
references, can be found in Attachment D. Corresponding data tables are available upon request.

Physical Activity

There is overwhelming evidence to endorse low impact moderate intensity aerobic physical activity and muscle
strengthening exercise as a public health intervention for adults with osteoarthritis of the hip and/or knee. Few
studies have tested physical activity programs for OA in other joints. While the optimum dose has yet to be
determined, improved pain, function and muscle strength have been noted with as little as 60 minutes per week of
aerobic or muscle strengthening activity. In general, adults with osteoarthritis should avoid physical inactivity and
be encouraged to participate in any amount of low impact moderate intensity aerobics that their abilities and
condition allow. Aerobic and muscle strengthening activities should be in addition to their usual daily activities.

Different types of low impact aerobic activity (walking, water exercise, cycling, etc.) and muscle strengthening
activity (isometric, isotonic and isokinetic) have been shown to benefit pain, function and muscle strength, and
have been delivered in a variety of formats (home, group, individualized). No single type of activity or delivery
format has been determined to be more effective than another. Exercise programs that have 12 or more
supervised contact sessions with participants, regardless of delivery format, are likely more effective.

For most adults with mild to moderate OA, moderate intensity aerobic and muscle strengthening activities are safe
and produce substantial health benefits. As such, most persons can self-initiate and monitor their activity without
professional advice. However, persons with special issues (e.g., severe lower extremity malalignment, multiple co-
existing chronic conditions) should consult with a health care professional before initiating physical activity.

AVERAGE EXERCISE PROGRAM COMPONENTS
IN 24 RCTS OF ADULTS WITH ARTHRITIS

Aerobic Exercise Program Components

e Frequency: 3-5 days per week

e Duration: 20-60 minutes per session (total 120-180 minutes/week)
e Intensity: Moderate to vigorous (60-80% maximum heart rate)

e Type: Low impact

Muscle Strengthening Exercise Program Components

e Frequency: 2-3 days per week

e Duration: 8-12 repetitions; all major muscle groups

e Intensity: Moderate to vigorous (60-75% of 1 repetition maximum)
e Type: Isotonic/iometric/isokinetic

Source: The Physical Activity Guidelines Advisory Committee Scientific Report available at:
http://www.health.gov/PAGuidelines/Report/pdf/CommitteeReport.pdf
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Since some people may not have access or desire to participate in group exercise programs, expanding the delivery
format options for effective physical activity programs for adults with OA may have the most public health impact.
To achieve this, efficacious research intervention protocols need to be translated into effective ‘packaged’
programs that can be delivered in a variety of community-accessible formats (group classes, home-based, self-
directed, etc.).

Self Management Education

There is sufficient evidence to support self management education (SME) as an effective public health
intervention. While the effects of SME on pain and disability, as determined by meta-analyses, are small, these
effects can be collectively large when evaluated on a population basis. Further, evidence suggests that these types
of programs can produce mental health/psychological benefits such as reductions in anxiety, depression, and
health distress. These benefits, along with the absence of side effects, make SME a valuable public health
intervention and a useful adjunct to care delivered in a clinical setting.

To implement and sustain SME as a community-based intervention, certain tools, policies and evaluation strategies
are recommended:

e  Clarify which outcomes are most relevant for this intervention; a focus on traditional clinical outcomes
(i.e., pain and disability) may overlook benefits in maintaining valued life roles and managing the
emotional stress living with a chronic disease.

e Examine the effect of these programs, particularly as they are delivered in new populations, by collecting
pre and post intervention data as programs establish widespread use.

e Develop alternative modes of program delivery, new venues of delivery, and new kinds of partnerships to
support program delivery.

e Provide tools to support efficient and effective program implementation including, but not limited to,
tools to guide an organization’s decision to adopt a specific intervention program, foster quality
improvement, engage participants in the organizational structure, calculate cost of program delivery,
recruit participants, and support program implementers.

Weight Management

Many of the available studies have focused upon the impact of weight management on knee OA. Collectively, the
findings of these studies suggest that modest weight loss results in meaningful improvements in clinically-relevant
OA outcomes such as physical function, self-reported disability, pain symptoms, and quality of life. Indeed,
findings in the literature consistently demonstrate that higher body mass index (BMl) is strongly associated with
increased risk of developing knee OA. Conversely, however, evidence supporting the relationship between higher
BMI and the progression of OA in the lower extremity joints presently remains equivocal. Thus, whereas there is
strong evidence that higher BMlI is linked with increased risk of incident knee OA, much less is known about the
extent to which higher BMI may exacerbate the progression of OA in persons diagnosed with the disease. These
findings underscore the potential public health importance of implementing appropriate weight management
approaches in the prevention and treatment of OA.
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Nutrition

Nutrition interventions include those related to day-to-day food choices and the resulting nutrient intake, as well
as the use of dietary supplements, nutraceuticals and functional foods. There is growing recognition that factors
related to nutrient intake and nutritional status may play a role in the development, progression, and management
of OA. In addition, a wide range of supplements of food components, other botanicals and animal products are
proposed to affect the OA disease process and outcome. Researchers are beginning to examine the role of dietary
choices, nutrient and dietary supplementation, but current knowledge of the effects of every-day nutritient intake
as well as therapeutic use of supplements on the pathogenesis and pathophysiology of OA is insufficient.
Research to date has also not substantiated special dietary needs for people with OA. Many people with OA are
also affected by or at risk of other chronic conditions through the effects of their condition or through lifestyle
choices. Therefore, dietary recommendations for the general population should be followed by adults with OA,
taking into account the broader relationships between diet and chronic disease prevention and management.

Current recognition that population recommendations for daily needs of Vitamin D are too low apply to people
with OA as well. The role of Vitamin D in health and disease is currently an area of intense study and research is
underway to better understand its role in bone and joint health beyond bone mineralization as well as its broader
relationship to chronic disease risk. Recent studies suggesting that our recommendations for intake for Vitamin D
are too low, issues with appropriate standards for measurement of Vitamin D, and the need to re-evaluate the
kinetics of Vitamin D metabolism and assessment of toxicity levels make it difficult to make any recommendations
beyond those recommending higher intakes for general health. Similarly, while there is evidence that omega-3
polyunsaturated fatty acids alleviate the progression of OA, there is insufficient information make
recommendations specific to people with OA so the population recommendation to shift to foods rich in omega-3
polyunsaturated fatty acids to prevent other chronic conditions is also appropriate for people with OA. As the
relationships between OA and other co-morbid chronic diseases with respect to overall management of health
evolve, the relationships with regard to dietary recommendations and management with a holistic view of health
promotion will become clearer.

Among dietary supplements, glucosamine and chondroitin are the most studied. The research has shown
conflicting results and the quality of the studies with regard to design and duration make clear recommendations
difficult. The most recently published results of the GAIT and STOPP trials, showing no clinically important effects
of glucosamine compared to placebo and potential but not clear disease-modifying effects of chondroitin, provide
the clearest results and suggest key research and methodological questions for further evaluation. Other
supplements that have shown potential benefit but require additional investigation in order to make specific
recommentations include avocado/soybean unsaponifiables and S-adenosylmethionine.

Injury Prevention

Prevention of incident OA through injury prevention is extremely complex because injuries happen during a variety
of activities (sports and recreation, home and leisure, motor vehicle accidents, etc.), have different mechanisms
(contact/noncontact, falls, etc.), and require interventions targeted to different entities (individual, communities,
industry, etc.). Even within the sports and recreation domain, the same sport can be played with different rules
and equipment at different levels of intensity (professional, collegiate, high school, community, sandlot, etc.), be
governed by different organizations, and have different injury patterns. In addition, interventions deemed
‘effective’ may be difficult to disseminate in traditional public health settings due to lack of standardization of
intervention components and underdeveloped infrastructure systems. Despite these challenges, several examples
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of effective interventions for preventing OA-related injuries that occur primarily in sports and recreation settings
show potential for public health adoption.

Neuromuscular Conditioning Programs

Given the impact of the acute anterior cruciate ligament (ACL) injury and the likelihood of OA development
following ACL injury, primary prevention is the ideal goal. Neuromuscular conditioning programs have
demonstrated effectiveness in reducing the risk of ACL injury in select settings. At present there are no published
evaluations of these programs in a true public health setting. Nevertheless, given the impact of the injury and the
effectiveness of these programs, their dissemination and implementation should be advocated.

A number of hurdles to implementation will need to be overcome: 1) no standardized program has been identified
as “best practice”; 2) instructor training and dissemination infrastructures are highly variable; 3) one evaluated
program is proprietary and has substantial training and licensing fees, while another is free but has no system to
monitor fidelity; 4) national sport governing bodies and health/safety organizations have yet to endorse these
programs; and 5) expected benefits depend upon an individual athlete’s compliance to the prescribed program
and compliance in some programs is low.

The importance of safe participation in physical activity for health promotion has been proactively addressed by
the U.S. Department of Health and Human Services in the 2008 Physical Activity Guidelines for Americans.
Endorsement of neuromuscular conditioning programs for the prevention of ACL injury by health and safety
organizations and sports governing bodies would help communities and schools recognize the need for broad
implementation of these programs. In addition, a coordinated effort across multiple organizations, government,
and individuals is essential for progress in this area to be realized.

Breakaway Bases

Ankle injuries are common and severe injuries can lead to OA. Because ankle OA is difficult to treat, primary
prevention of OA-related ankle injuries should be a priority. An example of an intervention to reduce ankle injuries
targeted to facilities andorganizations - not individuals - are breakaway bases. There is sufficient scientific
evidence to support the use of breakaway bases in baseball and softball that release upon impact (e.g., breakaway,
quick release, or impact bases) as a public health intervention. This intervention strategy has been evaluated
across various levels of play (recreational, scholastic, intercollegiate, and professional), among different age
groups, and among both males and females. Installation of breakaway bases may be slightly more expensive than
stationary bases, but are still highly cost effective when compared to the cost of ankle injuries. In addition, use of
these bases during game situations does not cause excessive delays in the length of game or complicate judgment
calls by umpires.

Despite the availability of scientific evidence demonstrating the effectiveness of breakaway bases for almost 20
years, adoption of this intervention at the population level has been slow. In 2006, Little League Baseball instituted
a policy requiring the use of breakaway bases on all fields to be effective January 1, 2008, but no other baseball or
softball governing body has implemented similar mandatory policies. In addition, a Position Statement from the
American Academy of Orthopedic Surgeons recommends use of breakaway bases at all levels of baseball and
softball. Implementation and enforcement of policies mandating use of breakaway bases across all levels of
baseball and softball could significantly expand reach of this effective intervention.

Page 8



Motor Vehicle/Pedestrian Accidents

Motor vehicle-related injuries that can lead to OA are a result of frontal crashes, side impacts, and
pedestrian/motor vehicle collisions. There is sufficient scientific evidence to support Interventions that prevent
motor vehicle crashes in general (reducing alcohol-impaired driving, road design, traffic calming, etc.), as well as
new automobile design and restraint systems (safety belt laws, airbags, etc.) that result in reduced rates and
severity of injuries.

Workplace

Despite the heavy burden of OA on workers of every sector, no published studies could be found that describe or
evaluate occupational interventions for OA. This gap presents considerable opportunity for investigators in
occupational health to address underlying mechanisms and potential interventions for OA prevention and
management. The implementation of effective interventions in the workplace could reduce pain and psychological
anguish, improve productivity rates and morale, and decrease economic costs for employers.

Biomechanics

Several biomechanical interventions have been studied to determine their impact on reducing chronic knee pain
and function among persons with symptomatic OA of the knee. They include: patella taping, osteotomy, knee
bracing, lateral heel wedges, and canes. Of these interventions, only one — patella taping (when tape is applied to
exert a medially-directed force on the patella) — has been shown to produce a clinically meaningful change in
chronic knee pain and function with little risk. There is also some clinical evidence for the efficacy of other
interventions:

e The use of medial heel wedges may be an appropriate low risk intervention in persons with symptomatic
lateral tibiofemoral OA, as it provides salutary improvements in pain and function with little risk.

e The use of shock absorbing insoles and Masai Barefoot technology appears to be associated with small
effects with little adverse impact.

At present, patella taping requires access to the health care system . Individuals would first need to be
appropriately diagnosed with symptomatic knee OA. Once diagnosed, patella taping can be administered by a
trained allied health practitioner. This practice is already widespread; however, further promotion of the taping
technique and dissemination of the evidence supporting this intervention would be beneficial. Similarly,
administration of the other interventions (wedges, insoles, and Masia Barefoot technology) requires involvement
of a health professional to make an accurate diagnosis and recommend the appropriate intervention.

As of yet, none of these interventions has been tested in a public health setting nor is there any evidence that any
of them have an effect on disease incidence or structural progression. Thus, before any of the interventions could
be implemented and sustained on a community-based level, their efficacy in public health settings should be
replicated and confirmed.

Mind/Body

Mind/body interventions focus on the interactions among the brain, mind, body, and behavior, and on the
powerful ways in which emotional, mental, social, spiritual, and behavioral factors can directly affect health. Initial
findings suggest selected mind/body interventions may result in favorable changes in some relevant clinical OA
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outcomes for individuals burdened with OA. The efficacy of Tai Chi, the mind/body approach most studied, .
Findings of trials on the efficacy of Tai Chi, the mind/body approach most studied, have been mixed but those
studies yielding favorable results demonstrated that Tai Chi was associated with meaningful improvements in pain
and physical function comparable to effect sizes accompanying other common self-management approaches such
as NSAID use and exercise. These studies point to the potential benefit of this specific mind/body approach for OA
patients. Nonetheless, evidence supporting this intervention remains too sparse to draw definitive conclusions
regarding public health recommendations. In addition, appropriate conclusions regarding what outcomes should
be targeted or individual differences that may determine which patients may benefit most from these approaches
have yet to be adequately delineated.

Acupuncture

Evidence exists to support the use of acupuncture as a clinical intervention to reduce pain in knee osteoarthritis.
No trials, however, have yet been published that study acupuncture as a public health intervention. As a result, no
specific recommendations for its widespread use can be made at this time. Furthermore, public health related
research does not seem warranted to address this evidence gap for a variety of important reasons: 1) the impact
of acupuncture’s effect on knee pain and function has not been reproducibly quantified; 2) no standard
acupuncture regimen has been developed that could serve as a basis for dissemination; 3) the need for
acupuncture to be given individually by healthcare providers or trained allied health practitioners may preclude
population-based dissemination; and 4) the available supply of acupuncture practitioners cannot service the needs
of the nation’s population with OA.

Early Diagnosis and Treatment

At this time, there is no evidence supporting early diagnosis and treatment of osteoarthritis. While several risk
factors have been identified that are associated with the onset and progression of knee OA (and to a lesser extent
other joints affected by OA), no prevention research to date has proven that early diagnosis via screening coupled
with alteration of these risk factors leads to better OA radiologic or clinical outcomes.

Screening and early treatment efforts would be greatly enhanced if valid and responsive markers of structural
disease could be identified. Research on the efficacy of early treatment is hampered by the insensitivity to change
of the standard x-ray which is currently the gold-standard for OA-related structural damage. Such markers would
obviate this problem and could also be useful screening tools to detect early disease in those at risk for OA.

Overall

Individuals have various sets of determinants for the onset and/or progression of OA and will have varying
responses to specific interventions noted above. In order to maximize the prevention of OA and its associated
structural loss, symptoms, activity limitations, and participation restrictions, a combination of evidence-based
interventions (e.g., physical activity, weight reduction, self-management education, and biomechanical
interventions) should be considered and tested in population settings. This approach would be analgous to the
Multiple Risk Factor Intervention Trial (MRFIT) undertaken to prevent coronary artery disease.
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CONCLUSIONS

On the basis of these findings, the OA Intervention Working Group offers the following recommendations
for a national public health agenda to reduce the burden of OA.

Interventions that have been proven effective and are ready for widespread public health
dissemination

1. Werecommend low impact, moderate intensity aerobic physical activity and muscle strengthening
exercise as a public health intervention for adults with osteoarthritis of the hip and/or knee.

e  Adults with osteoarthritis should avoid physical inactivity and be encouraged to participate in any
amount of low impact, moderate intensity aerobic and muscle strengthening activities as their
abilities and condition allow.

e Aerobic and muscle strengthening activity should be done in addition to daily activities.

2. We recommend expanded implementation of self management education (SME) as a community-

based intervention with supportive policies, tools, and evaluation and sustainability strategies that
clarify relevant outcomes, define the effects, develop alternative modes of program delivery, and
explore new venues and partnerships.

3. We recommend weight management for the prevention and treatment of OA, and adherence by

adults with OA to national nutrition and dietary guidelines for the general population.

4. We recommend Implementation and enforcement of policies and widespread dissemination of
interventions that have been shown to reduce OA-related joint injuries (e.g., breakaway bases at all
levels of baseball and softball to prevent ankle injuries and motor vehicle safety laws).

Interventions that appear promising and should be implemented with caution, accompanied
by rigorous evaluation

5. We recommend the dissemination and implementation of evidence-based injury prevention
strategies in sports and recreation settings and motor vehicle occupant and pedestrian crashes,
specifically:

e Neuromuscular conditioning programs for the prevention of ACL injuries

e Environmental changes such as pedestrian-traffic separation and bike lanes

An agenda for further prevention research

Further clinical research to identify valid and responsive markers of OA structural damage would greatly facilitate
many OA public health research initiatives. Both clinical and public health intervention research would be aided by
a more efficient means of judging structural damage than the current gold standard, conventional x-rays. For
instance, such markers would enhance research on early diagnosis (screening) and treatment as a public health

intervention for OA, since a prerequisite for success of such research is the determination that early treatment can
influence long-term outcomes such as a reduction of structural damage.
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With regard to public health interventions, we call for expanded research related to several intervention areas to

determine their effectiveness for widespread public health practice:

6.

10.

11.

Describe the epidemiology of post-traumatic OA and evaluate potential injury prevention

interventions to limit OA-related consequences.

Better understand the relationship between body weight status and the development and
progression of knee OA.

Test the appropriate use of biomechanical interventions (e.g., patella taping, medial wedge orthotics

for lateral tibiofemoral OA, and shock absorbing insoles)for individuals diagnosed with knee OA in
public health settings to ascertain the feasibility of these interventions and their impact on disease
outcomes and structural disease progression.

Determine the effect of selected mind/body interventions (e.g., tai chi and yoga) on relevant OA
outcomes.

Describe the epidemiology of OA in the workplace and evaluate potential prevention and

management interventions for OA among the workforce.

Examine the role of dietary choices, nutrient and dietary supplementation, as well as therapeutic

use of supplements in the development and progression of OA symptoms and structural change.

In addition, we recommend an overarching study to:

12.

Develop and perform research on a combination of evidence-based interventions to maximize the

prevention of OA-associated structural damage, symptoms, activity limitation, reduced quality of life,
and participation restriction for persons with knee OA and those at risk for knee OA.

While additional research to better define the role of acupuncture as a clinical intervention for OA appears

justified, further research on the implementation of acupuncture as a public health intervention for OA is not

warranted at present, given its reliance on a small number of qualified practitioners among other challenges to

wider dissemination. A full public health research agenda can be found in Attachment E.
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ATTACHMENT B

Glossary

Acupuncture: A family of procedures involving the stimulation of anatomical points on the body using a variety of
techniques. The acupuncture technique that has been most often studied scientifically involves
penetrating the skin with thin, solid, metallic needles that are manipulated by the hands or by electrical

stimulation.

Source: Adapted from the National Center for Complementary and Alternative Medicine website

http://nccam.nih.gov/

Depressed Affect: A syndrome or cluster of symptoms that reflect a sad mood. Common symptoms include
feeling worthless, irritability, sadness, crying, and fatigue.

Source: Beck AT, Steer RA, Brown GK. Beck Depression Inventory-Il Manual. New York: The Psychological
Corporation, 1996.

Depression: A common mental disorder that presents with depressed mood, loss of interest or pleasure, feelings
of guilt or low self-worth, disturbed sleep or appetite, low energy, and poor concentration. These
problems can become chronic or recurrent and lead to substantial impairments in an individual's ability to
take care of his or her everyday responsibilities.

Source: http://www.who.int/mental_health/management/depression/definition/en/

Dietary Supplement: Defined by Congress in the Dietary Supplement Health and Education Act (DSHEA) of 1994, a
dietary supplement is a product taken by mouth that contains a “dietary ingredient” intended to
supplement the diet. The “dietary ingredients” in these products may include: vitamins, minerals, herbs
or other botanicals, amino acids, and substances such as enzymes, organ tissues, glandular, and
metabolites. Dietary supplements can also be extracts or concentrates, and may be found in many forms

such as tablets, capsules, softgels, gelcaps, liquids and powders.

Source: US Food and Drug Administration, Center for Food Safety and Applied Nutrition, January 3, 2001.
http://www.cfsan.fda.gov/~dms/ds-overview.html#what.

Disability: A medical condition that captures impairments, activity limitations, and participation restrictions in an
individual’s daily life. Traditionally, disability measures have been limited to activity and participation
restrictions under the following 3 categories: a) basic activities of daily living including tasks such as
toileting, getting in and out of bed and dressing oneself; b) mobility or the ability to transport oneself
from one location to another using lower extremity function; and c) instrumental activities of daily living
that involve more complex abilities related to participation in social roles such as doing light house work,
visiting relatives, or being able to care for a family member. Disability can be assessed using both self-
report and performance based measures.
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Source: The ICF web site http://www.who.int/classifications/icf/en/ and Katz, S. Assessing self-
maintenance: activities of daily living, mobility, and instrumental activities of daily living. JAGS
1983;31:721-727.

Disability Concepts in International Classification of Functioning, Disability and Health (ICF) Model:
Impairment: Problems in body function or structure, such as a significant deviation or loss
Activity limitations: Difficulties that an individual may have in executing activities
Participation restriction: Problems that an individual may experience in involvement in life situations

Source: The Future of Disability in America, Committee on Disability in America Board on Health Sciences
Policy Marilyn J. Field and Alan M. Jette, Editors, Institute of Medicine of the National Academies, The
National Academies Press, Washington, DC, 2007. http://www.nap.edu/catalog.php?record_id=11898

Effectiveness: Improvement in health or behavioral outcome produced by an intervention in a community setting.
Source: The Community Guide to Preventive Health Services http://www.thecommunityguide.org/

Enrichment: Synonymous with fortification and refers to the addition of nutrients to a food irrespective of
whether the nutrients were originally in the food before processing or not.

Source: Allen, L, de Benoist, B, Dary, O, and Hurrell, R, editors. Guidelines on food fortification with
micronutritients. World Health Organization, Food and Agricultural Organization of the United Nations.
2006.

Environmental Modifications: Adaptations to homes, schools, worksites, communities, and neighborhoods to
accommodate physical limitations and disability due to arthritis. These modifications include things such
as ramps, grab bars, smooth walkways, and wheelchair assessable doors.

Essential Nutrient: Any nutrient which is needed for growth and development and the maintenance of healthy life
that is normally consumed as a constituent of food and cannot be synthesized in adequate amounts by
the body.

Source: Allen, L, de Benoist, B, Dary, O, and Hurrell, R, editors. Guidelines on food fortification with
micronutritients. World Health Organization, Food and Agricultural Organization of the United Nations.
2006.

Evidence-based Method: A strategy for explicitly linking public health or clinical practice recommendations to the
underlying scientific evidence that demonstrates effectiveness.

Source: The Community Guide to Preventive Health Services http://www.thecommunityguide.org/

Exercise: A subcategory of physical activity that is “planned, structured, and repetitive and purposive in the sense
that the improvement or maintenance of one or more components of physical fitness is the objective.”

Source: 2008 Physical Activity Guidelines for Americans. Washington, DC: U.S. Department of Health and
Human Services, 2008. Available at http://www.health.gov/paguidelines/quidelines/glossary.aspx

Fortification: The practice of deliberately increasing the content of an essential nutrient in a food so as to improve
the nutritional quality of the food supply and provide a public health benefit with minimal risk to health.
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Mandatory fortification occurs when governments legally oblige food producers to fortify particular
foods with specified nutrients. Voluntary fortification occurs when a food manufacturer freely chooses to
fortify a particular food in response to permission given in food law, or under special circumstances, is

encouraged by government to do so.

Source: Allen, L, de Benoist, B, Dary, O, and Hurrell, R, editors. Guidelines on food fortification with
micronutritients. World Health Organization, Food and Agricultural Organization of the United Nations.
2006.

Functional Foods: Components of the usual diet that may have special disease prevention attributes. They include
any food or food ingredient that may provide a health benefit beyond the traditional nutrients it contains.

Source: Halsted, CH, Dietary supplements and functional foods: 2 sides of a coin. Am J Clin Nutr
2003;77(suppl):1001S-7S.

Health-related Quality of Life: Quality of life (QOL) is a term that conveys an overall sense of well-being, including
aspects of happiness and satisfaction with life as a whole. Health is an important domain of overall
quality of life. Other domains that contribute to QOL include jobs, housing, schools, and the neighborhood
as well as aspects of culture, values, and spirituality. Health-related QOL (HRQOL) encompasses aspects
of overall QOL that have been shown to affect physical or mental health.

Source: Adapted from Centers for Disease Control and Prevention. Measuring Healthy Days. Atlanta,
Georgia: CDC, November 2000.

Mind-Body Interventions: Interventions focused on the interactions among the brain, mind, body, and behavior,
and on the powerful ways in which emotional, mental, social, spiritual, and behavioral factors can directly
affect health. Examples of mind-body interventions include relaxation, hypnosis, visual imagery,
meditation, yoga, biofeedback, tai chi, gigong, cognitive-behavioral therapies, group support, autogenic
training, and spirituality.

Source: Adapted from the National Center for Complementary and Alternative Medicine website

http://nccam.nih.gov/

Neuromuscular Conditioning Program: A specific-exercise program that "teaches" proper body mechanics to aid
in lower extremity stability designed to reduce the risk of some musculoskeletal injuries (e.g., ACL
injuries). No standardized program exists, but the following 4 components are considered essential: 1)
muscle strengthening; 2) plyometrics (jump training); 3) balance exercises; and 4) proper technique

coaching.

Source: Hewett, Te, Ford KR, Myer GD. Anterior cruciate ligament injuries in female athletes, Part 2: A
meta-analysis of neuromuscular interventions aimed at injury prevention. Am J Sports Med,
2006;34(3):490-8.

Nutraceuticals: Substances produced in a purified or extracted form that are administered orally to provide or
stimulate production of raw materials required for normal bodily functions. A nutraceutical is effectively,
any substance that is a food, or part of a food, that provides medical or health benefits, including
prevention and treatment of disease. They may be distinguished from functional foods in that they are
the natural bioactive chemical compounds derived from whole foods and available in a non-food matrix.
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Sources: Goggs, R, Vaughan-Thomas, A, Clegg, PD, et. al. Nutraceutical Therapies for Degenerative Joint
Diseases: A Critical Review. Critical Reviews in Food Science and Nutrition, 45:145-164, 2005.

Ameye, LG, and Chee, WSS. Osteoarthritis and nutrition. From nutraceuticals to functional foods: a
systematic review of the scientific evidence. Arthritis Research and Therapy, 2006, 8:R127.

A chronic medical condition that is characterized by excessive body weight. As defined by body mass
index (BMI), Class | obesity is a BMI of 30.0 — 34.9; Class Il obesity is a BMI of 35.0 —39.9, whereas Class IlI
obesity is a BMI of 40+.

Source: National Heart, Lung, and Blood Institute (NHLBI). Clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults: The evidence report. Obesity Research
1998: 6:515209S.

Osteoarthritis: A joint disease caused by genetic, local mechanical stresses and systemic factors, and other

unknown factors that leads to articular cartilage loss, boney overgrowth and other bone changes, and
potential alterations in the ligaments, menisci, and muscles. Symptoms include joint pain, stiffness and
weakness which can be disabling and result in surgical joint replacement. Physical examination findings
include boney swelling and loss of joint range of motion. Articular cartilage loss and bone changes can be
detected by x-ray. MRI can assess the ligaments, menisci, and muscles as well. In clinical and
epidemiologic studies, osteoarthritis is often defined by:

1) self-report of joint symptoms,

2) self-report of healthcare provider diagnosis,
3) radiographic findings, and/or

4) a combination of 2 or more of the above.

For instance, in large epidemiologic surveys, self-report of joint symptoms can be used to identify those
with “possible arthritis.” However, to identify those with “osteoarthritis,” a self-report of a healthcare
provider’s diagnosis of “osteoarthritis” might be required. Similarly, in clinical and epidemiologic studies
that include x-ray assessments, “osteoarthritis” might be defined radiographically, but a definition of
“symptomatic osteoarthritis” would also require the presence of self-reported symptoms.

Source: Moskowitz, RW, Altman, RD, Buckwalter, JA, Goldberg, VM, Hochberg, MC. Osteoarthritis:
Diagnosis and medical/surgical management. 4" ed, Lippincott Williams & Wilkins (LWW), 2007.

Overweight: Excessive body weight with a body mass index (BMI) of 25 to 29.9.

Source: National Heart, Lung, and Blood Institute (NHLBI). Clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults: The evidence report. Obesity Research
1998: 6:515209S.

Pain: A sensory and emotional experience of discomfort. It is usually associated with actual or threatened tissue

damage and is influenced by cognitive processes as well as the social and cultural context in which it is
embedded.

Source: Sarafino, EP. Health psychology: Biopsychosocial interactions. New York: John WILEY & Sons, 1994.
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Physical Activity: Any bodily movement produced by the contraction of skeletal muscle that increases energy
expenditure above a basal level. Among the ways physical activity can be categorized is according to
mode, intensity, and purpose.

Mode: The type of activity or exercise that is being performed. Biking, walking, rowing, and weight lifting
are all examples of different modes of activity.

Frequency: The number of times an exercise or activity is performed. Frequency is generally expressed in
sessions, episodes, or bouts per week.

Intensity: How much work is being performed or the magnitude of the effort required to perform an
activity or exercise.

Purpose: The context in which physical activity is performed. Commonly used categories include
occupational, leisure-time or recreational, household, self-care, and transportation or commuting
activities. In some studies, sports participation or “exercise training” is assessed and analyzed separately
from other leisure-time activities.

Source: 2008 Physical Activity Guidelines for Ameri cans.. Washington, DC: U.S. Department of Health and
Human Services, 2008. Available at http://www.health.gov/paguidelines/quidelines/glossary.aspx

Prevention

Primary prevention: |dentifying factors that increase the risk of osteoarthritis and intervening to reduce
the occurrence of osteoarthritis

Secondary prevention: Screening and utilizing other means to assure early diagnosis and treatment of
osteoarthritis (perhaps even before it becomes symptomatic) to prevent subsequent pain and disability
associated with osteoarthritis.

Tertiary prevention: Utilizing interventions, including medical and self-management strategies, to limit
the long term impact of pain, disability and other effects of the disease once it is established.

Source: National Arthritis Action Plan http://www.arthritis.org/naap.php#prevention

Public Health Intervention: An intervention (activity) that prevents disease, injury, or disability or promotes health
in a group of persons. These interventions are distinguished from individual clinical interventions.

Source: Adapted from The Community Guide to Preventive Health Services
http://www.thecommunityguide.org/

Public Health Practitioners: Persons responsible for providing public health services to groups of individuals in a
variety of settings, such as public health agencies, managed care plans, community health centers, and
academic institutions. Persons who occasionally contribute to public health activities in the course of
fulfilling other responsibilities are not included under this term.

Source: The Community Guide to Preventive Health Services http://www.thecommunityguide.org/

Self Management: The tasks that the individuals must undertake to live well with one or more chronic conditions.
These tasks include having the confidence to deal with medical management, role management, and
emotional management of their conditions.
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Source: Adams K, Greiner AC, Corrigan JM. (Eds) Report of a summit. The 1° annual crossing the quality
chasm summit—A focus on communities. 2004. Washington DC National Academies Press.

Self Management Education: Interactive educational interventions specifically designed to enhance patient self-
management. Self-management education is patient driven and focuses on building generalizable skills
such as goal setting, decision making, problem solving, and self-monitoring.

Source: Adapted from Chapter on Self Management Education and Support from the Clinical Care in the
Rheumatic Diseases

Self Management Support: The systematic provision of education and supportive interventions by health care or
other providers to strengthen patients’ skills and confidence in managing their health problems; includes
regular assessment of progress and problems, goal setting, and problem solving support

Source: Adapted from Adams K, Greiner AC, Corrigan JM. (Eds) Report of a summit. The 1*" annual
crossing the quality chasm summit—A focus on communities. 2004. Washington DC National Academies
Press.

Therapeutic Exercise: The purposeful interaction of the patient/client with an appropriately trained health
professional that includes examination and evaluation resulting in an individualized plan for systematic
performance of physical movements, postures or activities intended to: a) remediate or prevent
impairments, b) enhance function, c) reduce risk, and d) optimize overall health and fitness.

Source: Adapted from Guide to Physical Therapist Practice, Second Edition. Phys Ther 81: 1, January 2001.

Weight Management: The adoption of healthful and sustainable eating and exercise behaviors indicated for
reduced disease risk and improved feelings of energy and well-being in order to achieve the best weight
possible in the context of overall health. This concept recognizes that not all people need to lose weight,
people at a healthy weight should strive to maintain their weight, and underweight individuals may need
to increase their weight. General goals for weight management for those who are overweight or obese
include: reduce body weight, maintain a lower body weight over the long term, and prevent further
weight gain (a minimum goal).

Source: U.S. Department of Health and Human Services and U.S. Department of Agriculture. Dietary
Guidelines for Americans 2005. 6" Edition, Washington, DC. US Government Printing Office, January, 2005
and www.healthierus.gov/dietaryguidelines HHS Publication number: HHS-ODPHP-2005-01-DGA-A.

http://www.eatright.org/cps/rde/xchg/ada/hs.xsl/nutrition_5417 ENU_HTML.htm

Workplace Intervention: A method (or methods) used in the workplace that is designed to reduce the incidence or
severity of osteoarthritis in that given occupational group.
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ATTACHMENT C

Literature Review Search Strategy

Due to very tight time constraints, the literature search strategy used to review the literature on the 10 chosen
areas of interventions will need to be systematic, but feasible. To best use the time of the work group, a 3 phase
search strategy has been proposed:
1. Search Cochrane database for systematic reviews that may inform any of the 10 intervention categories
2. Search Medline for other published systematic reviews for each of the 10 intervention areas; if no reviews
available, then search other study designs
3. Conduct systematic searches using a standardized search strategy

Inclusion/Exclusion criteria for each intervention category need to be developed to apply to the search results.
Following 3 search strategies should be used for all intervention area searches.

The Interventions are:
1. Physical activity
Self-management education
Weight control
Injury prevention
Mind/body activities (meditation,)
Acupuncture
Nutritional Interventions (fortification, natural supplements, nutriceuticals)
Environmental modifications
. Occupation/workplace accommodations
10. Early diagnosis and early treatment
11. Biomechanical interventions

CoNOA~LDN

Priority Interventions:
1. Self-management education
2. weight control
3. Injury prevention
3k 3k 3k sk 3k sk 3k sk sk sk ok 3k sk sk ok 3k sk sk sk 3k 3k sk sk ok 3k sk sk ok 3k 3k sk sk ok 3k sk sk ok ok 3k sk sk sk 3k sk sk sk ok 3k sk sk ok 3k sk sk 5k ok 3k sk sk ok %k k sk ok ok
1. Standard search strategy for OA (this is the strategy Reba Norman, CDC librarian, created for osteoarthritis for
the Physical Activity Guidelines Advisory Group)

*osteoarthritides/ OR *osteoarthrosis/ OR *Osteoarthroses/ OR *Arthritis, Degenerative/ OR *Arthritides,
Degenerative/ OR *Degenerative Arthritides/ OR *Degenerative Arthritis/ OR *Osteoarthrosis Deformans
AND

arthroplasty/

AND

exp osteoarthritis/

3k ok sk sk ok ok ok sk ok ok ok ok sk ok sk ok ok ok ok sk ok ok ok ok sk ok sk ok ok sk ok sk ok ok 3k ok sk ok 5k 2k ok 3k ok 5k ok ok 3k ok 3k ok 5k ok 3k ok ok 5k ok ok ok %k %k ok ok %k Kk ok

2. Standard search strategy for Review/SR/MA (from National Library of Medicine)

(systematic review [ti] OR meta-analysis [pt] OR meta-analysis [ti] OR systematic literature review [ti] OR
(systematic review [tiab] AND review [pt]) OR consensus development conference [pt] OR
practice guideline [pt] OR cochrane database syst rev [ta] OR acp journal club [ta] OR
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health technol assess [ta] OR evid rep technol assess summ [ta])

aFe{vidence based[ti] OR evidence-based medicine [mh] OR best practice* [ti] OR evidence synthesis [tiab])
?rle\zl\?iew [pt] OR diseases category[mh] OR behavior and behavior mechanisms [mh] OR therapeutics [mh] OR
evaluation studies[pt] OR validation studies[pt] OR guideline [pt]))

8§ystematic [tw] OR systematically [tw] OR critical [tiab] OR (study selection [tw])

3. Standard search limits for all searches

Language: English

Date range: 1980 — 2008

Age groups: Humans, adults 19+ years

International studies can be included

3k 3k 3k sk 3k 3k 3k 3k 3k 3k 3k 3k sk sk 3k 3k sk sk sk 3k 3k 3k sk 3k 3k 3k sk sk 3k 3k 3k sk 3k 3k 3k sk sk 3k 3k sk sk 3k 3k 3k 3k 3k 3k 3k sk sk 3k 3k sk sk 3k 3k 3k 3k sk 3k 3k 3k sk 3k 3k 3k 3k 3k 3k >k sk sk ok ok %k kk ok

Intervention Search Terms

1. Physical Activity (this is the strategy Reba Norman, CDC librarian, created for physical activity/exercise for the
Physical Activity Guidelines Advisory Group)

**Please search for articles before 1995 and after 2008 only for physical activity

*motor activity/ or *exercise/ or *exertion/

AND

exp *leisure activities/ or *energy metabolism/ or *physical endurance/ or "physical education and training"/
AND

*anaerobic threshold/ or *tai ji/ or *yoga/

2. Self Management Education
self management

self management education
patient education

arthritis education
psycho-educational interventions
behavioral interventions
behavior change interventions
self care

self help

self management training
patient empowerment

3. Weight Control

exp weight loss (MeSH)/ or exp body weight (MeSH)/ or exp overweight/ or exp obesity/ or body mass index/ or
skinfold thickness/ or waist-hip ratio/ or bmi.tw. or obesS.tw. or weightS.hw,tw. or body fat.tw. or overweight.mp/
or exp diet/ or exp diet therapy

OR

(dietS or nutrition$ or foodS$).hw,tw AND (reduc$ or restrict$ or decreas$S or limit$).hw.tw

NOT

surgery (subheading) OR drug therapy (subheading)

(Exclusions: drug/pharmaceutical treatments for obesity and surgical treatment for obesity)
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4. Injury Prevention

"Dislocations"[Mesh] OR "Athletic Injuries"[Mesh] OR "Fractures, Bone"[Mesh] OR "Fractures, Cartilage"[Mesh] OR
"Hand Injuries"[Mesh] OR "Hip Injuries"[Mesh] OR "Leg Injuries"[Mesh] OR "Neck Injuries"[Mesh] OR "Soft Tissue
Injuries"[Mesh] OR "Spinal Injuries"[Mesh] OR "Sprains and Strains"[Mesh:NoExp]

AND

"Cartilage"[Mesh] OR "Ligaments, Articular"[Mesh] OR "Skeleton"[Mesh]

AND

"prevention and control "[Subheading] OR "Primary Prevention"[Mesh] OR "Accident Prevention"[Mesh]

5. Mind/Body Activities (meditation)
mind-body medicine, relaxation, hypnosis, visual imagery, meditation, yoga, biofeedback, tai chi, qi gong,
cognitive-behavioral therapies, group support, autogenic training, spirituality.

6.Acupuncture
acupuncture

7. Nutritional Interventions
dietary supplements, nutritional supplements, supplements

8. Environmental Modifications

built environment

physical environment

community characteristics

neighborhood characteristics

community infrastructure

neighborhood infrastructure

man-made environment

residential context residential community context

9. Occupation/Workplace Accommodations

workplace/worksite; job; jobsite; employment... accommodation
workplace/worksite; job; jobsite; employment; equipment... modification
universal design

ergonomics

ergonomic design

with a lesser focus on:
worksite health; worksite health promotion; worksite health intervention; worksite health program; worksite &
health, etc...

10. Early Diagnosis and Early Treatment
early diagnosis, early intervention, screening, prevention and control.

11. Biomechanical Interventions
patella taping or bracing
osteotomy

braces

orthoses

orthotics

heel wedge

shoes

cane

Page 3



Osteoarthritis Intervention White Paper

ATTACHMENT D

Intervention Literature Review Evaluations

ACUPUNCTURE

1. What is the evidence regarding the effectiveness of this practice?

Since 2006, there have been 2 systematic qualitative reviews"® and 2 meta—analysesz"1 that discuss in
aggregate 16 randomized controlled trials of various acupuncture protocols performed on more than 1200
subjects with knee osteoarthritis compared with usual care, no care, or a sham procedure. These RCTs were
published between 1988 and 2006. In general, studies which compare acupuncture to no care indicate
effectiveness of the procedure in reducing pain and improving function. The effects are smaller for studies
comparing acupuncture to usual care and very small or not significant in studies comparing acupuncture to a
sham procedure.

One meta-analysis cited 3 RCTs of acupuncture in less than 90 subjects with hip OA and 1 RCT of acupuncture
in 6 subjects with thumb OA." The evidence supporting acupuncture for hip and thumb OA was judged to be
sparse and weak.

There have been no public health trials which have utilized acupuncture as an intervention.

2. Isthe evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

While there may be evidence to support the use of acupuncture as a clinical intervention in knee OA, the
workgroup concluded that there is not sufficient evidence to support this practice as a public health
intervention. Major reasons for this conclusion are: 1) the uncertainty of how large acupuncture’s effect on
pain and function was, 2) the need for acupuncture to be given individually precluding more population-based
dissemination, 3) the lack of a standard acupuncture regimen that could serve as a basis for dissemination,
and 4) the lack of acupuncture practitioners to service the needs of the population with OA.

3. Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

Not applicable

4. What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

Not applicable

5. What more research is needed on this practice to address gaps in evidence?
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While further research may be helpful in better defining what acupuncture protocol is most helpful in treating
individual patients with OA, the committee concluded that because of the large barriers discussed above,
further public health related research would not be useful in addressing gaps in public health related
evidence.

References

1. Selfe TK, Taylor AG. Acupuncture and osteoarthritis of the knee: A review of randomized, controlled trials. Fam
Community Health 2008;31:247-254.

2. Manheimer E, Linde K, Lao L, Bouter LM, Berman BM. Meta-analysis: Acupuncture for osteoarthritis of the
knee. Ann Intern Med 2007;146:868-877.

3.  White A, Foster N, Cummings M, Barlas P. The effectiveness of acupuncture for osteoarthritis of the knee —a
systematic review. Acupuncture Med 2006;24(Suppl):S40-48.

4. Kwon YD, Pittler MH, Ernst E. Acupuncture for peripheral joint osteoarthritis: A systematic review and meta-

analysis. Rheumatology 2006;45:1331-1337.

BIOMECHANICAL INTERVENTIONS

What is the evidence regarding the effectiveness of this practice?

Osteotomy: A systematic review investigated realignment osteotomy in persons with uni-compartmental knee
OA with malalignment.1 It examined various osteotomy operative techniques but did not address the efficacy
of realignhment osteotomy, instead comparing various osteotomy operative techniques. The review concluded
that there is limited evidence of the efficacy of osteotomy.

Patella taping: One systematic review and meta-analysis examined the use of patella taping among persons
with symptomatic OA of the knee.” The review concluded there was evidence that tape applied to exert a
medially-directed force on the patella produces a clinically meaningful change in chronic knee pain. The effect
size for VAS pain on movement at 3 weeks from the Hinman trial® was 0.35 (-0.03 to 0.73).

Knee bracing: Based on one meta—analysis4 of two RCTs examining the use of braces among persons with
medial tibiofemoral knee OA there is limited evidence for the effectiveness of knee braces. The effect size for
VAS pain at 6 months was 0.05 (-0.32 to 0.41).

Heel wedges: One meta-analysis® and a systematic review” found limited evidence for the effectiveness of
lateral heel wedges for medial tibiofemoral OA. The effect size for WOMAC pain at 6 months was -0.32 (-0.63
to 0.00). A recent RCT found evidence of an effect of medial wedges for lateral tibiofemoral OA.°

Insoles, shoes: Barefoot walking”® and a shoe simulating barefoot mobility’ have been shown to reduce knee
loads. Shoes with moderately high heels (1.5 in) significantly increase knee torques thought to be relevant in
the development and/or progression of knee OA." Toe out positioning"" and shoes with variable-stiffness®
can reduce medial compartments loading. Shock absorbing insoles™ and Masai Barefoot Technology (MBT)
shoe' can reduce pain in subjects with symptomatic knee OA.

Cane: Whilst canes, forearm crutches and walkers are frequently used in clinical practice and recommended in
guidelines the evidence to support their efficacy is limited. There is evidence that the use of a cane in the hand
contralateral to the knee affected reduces medial knee loading.*"> There is no data from well designed trials
supporting their efficacy in reducing symptoms of OA.
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In sum many of these interventions have good biomechanical data to support their efficacy but not enough
clinical data on relevant outcomes.

Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

Based upon current literature there is insufficient evidence to endorse the more widespread practice of
osteotomy, knee bracing, lateral heel wedges, and canes as public health interventions. In contrast there is
good evidence that would support further use of patella taping however this at present requires
administration by a trained health professional so that more widespread dissemination of this intervention as
a public health intervention is limited. There is also some clinical evidence for the efficacy of medial wedge
orthotics for lateral tibiofemoral OA, shock absorbing insoles and Masai Barefoot technology that warrants
replication before more widespread use. Similar to the caveat for patella taping administration of these
interventions would at present require a health professional be involved to make the appropriate diagnosis,
and to give the recommendation of the appropriate intervention for this diagnosis.

Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

At present the effectiveness of the aforementioned interventions in a public health setting has been tested.

Any comments pertaining to these interventions and their recommendations thus should be framed in the

light that at present they are being delivered by health professionals. The following comments are delivered

with this perspective in mind.

e The use of medial directed patella taping leads to clinically important effects on pain and function with
little risk.

e The use of medial heel wedges may be an appropriate low risk intervention in persons with symptomatic
lateral tibiofemoral OA. It provides salutary improvements in pain and function with little risk.

e The use of shock absorbing insoles and Masai Barefoot technology appears to be associated with small
effects with little adverse effect.

There is no evidence that any of these interventions have an effect on disease incidence or structural
progression in the presence of prevalent disease.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

Before any of the interventions could be implemented and sustained as a community based intervention there
is a need for the prior efficacy results to be replicated first in this setting before recommending widespread
use.

In order to facilitate use of patella taping a person would first have to be appropriately diagnosed with
symptomatic knee OA. Once diagnosed the intervention can be administered by a trained physical therapist.
This practice is already widespread however further promotion of the taping technique and dissemination of
the evidence supporting this intervention would be recommended.

Of the interventions with less substantive data to warrant their more widespread implementation the
following recommendations would be applicable. In order to facilitate use of medial heel wedges a person
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would first have to be appropriately diagnosed with symptomatic lateral tibiofemoral OA. Once diagnosed the
intervention can be administered by a trained podiatrist.

The use of shock absorbing insoles and Masai Barefoot technology could be instituted commercially once the
condition is diagnosed.

5. What more research is needed on this practice to address gaps in evidence?

The pivotal importance of mechanical factors to OA symptoms and progression are undeniable. Whereas
evidence of the benefits of biomechanical interventions for OA patients continues to grow, there are several
areas relevant to this topic that warrant future inquiry. First and foremost the effectiveness of the
interventions that have demonstrated efficacy (patella taping, medial wedge orthotics for lateral tibiofemoral
OA, shock absorbing insoles and Masai Barefoot technology) needs to be tested in a public health setting. For
the most part these interventions carry little risk but it is unclear if their administration on a broader public
scale is effective or practical. Many of these interventions could be administered quite feasibly with little or no
health care professional instruction such as shock absorbing insoles.

There is now substantial data suggesting that certain interventions such as barefoot walking, canes, soft
orthoses and modified shoes have important effects on mechanical loading. Similarly there is some data
suggesting that high heeled shoes increase mechanical loading. Whilst there is a substantive biomechanical
literature there is little if any data from clinical trials assessing the efficacy of these interventions for either
symptom relief in the presence of OA, or in impacting disease incidence. Many/ most of these interventions
entail little risk and potentially have substantive efficacy if appropriately trialed.

There is already some data supporting the efficacy of shock absorbing insoles and Masai Barefoot technology
for knee OA, and medial heel wedges for symptomatic lateral tibiofemoral OA. These studies warrant
replication before more widespread implementation.
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EARLY DIAGNOSIS AND TREATMENT

What is the evidence regarding the effectiveness of this practice?

At this time, there is no evidence supporting early diagnosis and treatment of osteoarthritis. While several
risk factors have been identified that are associated with the onset and progression of knee OA (and to a
lesser extent other joints affected by OA), no prevention research to date has proven that early diagnosis via
screening coupled with alteration of these risk factors leads to better OA radiologic or clinical outcomes. The
reviewed literature did identify knee pain as an important predictor of subsequent functional loss." This factor
could become a part of a future effective screening and early treatment (secondary) prevention strategy for
knee OA.

Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

There is no clinical or public health evidence to support early diagnosis and treatment as a public health
intervention.

Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?
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While there is no empirical evidence that early diagnosis and treatment would benefit any particular
population, the general literature does indicate that the benefits of treatment may be greater for younger
adults with OA. For instance, physical activity interventions might be more effective for younger adults
recently diagnosed with knee OA than for older adults with longstanding knee OA, since younger adults are
inclined to be more physically active than older adults.

4. What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

Not applicable
5. What more research is needed on this practice to address gaps in evidence?

Research initiatives pertaining to early diagnosis and treatment of OA would be greatly enhanced by the
identification of valid and responsive markers of OA structural damage. Current research on treatments
aimed at reducing radiologic progression of OA is hampered by the insensitivity of x-rays to detect important
changes in joint structure. The availability of valid biologic or imaging markers that are more sensitive to
change would be particularly useful in clinical trials of potential disease modifying agents for OA. Additionally,
these markers might prove to be useful as screening tools for early diagnosis.

An important step in creating an effective secondary prevention strategy for OA is the discovery of treatments
that can reduce the structural progression and the pain, activity limitations, and participation restrictions
associated with the disease. Once these treatments are established, then further research testing a variety of
symptom, physical exam, imaging, and other biomarker approaches to screening for early OA would be
warranted.”” Finally, prevention research evidence that screening and early treatment prevents (or reduces)
radiologic progression and the pain, activity limitations, and participation restrictions associated with OA
would be needed.

References
1. lJinks C, Jordan K, Croft P. Osteoarthritis as a public health problem: the impact of developing knee pain on

physical function in adults living in the community: (KNEST 3). Rheumatology 2007;46:877-881.

2. Karachalios T, Zibis A, Papanagiotou P, Karantanas AH, Malizos KN, Roidis N. MR imaging findings in early
osteoarthritis of the knee. Europ J Radiol 2004;50: 225-230.

3. Wolheim FA. Early stages of osteoarthritis: the search for sensitive predictors. Ann Rheum Dis 2003;62:1031-
1032.

Page 6



Osteoarthritis Intervention White Paper

ENVIRONMENTAL MODIFICATIONS

In the search for information relevant to the incidence and progression of knee osteoarthritis (OA), we generally
have considered factors pertaining to the individual in terms of bodily structures and functions. There is some
evidence available relating obesity, joint alignment/strength, sports participation, joint injury/surgery and
occupation to knee OA. The incidence or progression of knee OA also may be influenced by the built environment
in which an individual functions. The nature of weight bearing surfaces and environments requiring stair climbing
are two examples of potential direct risk factors. An environment that reduces ability to be physically active and
maintain appropriate weight and lower extremity strength may be indirect risk factors for knee OA. As interest
grows in the built environment’s influence on physical activity and health, questions regarding the relationship of
the built and knee OA need to be defined and studied as well.

INJURY PREVENTION

Search Strategy and Evidence Synthesis

The first literature search used the standard search strategies for OA and systematic reviews and meta-analyses
defined above, combined with a set of terms to capture ‘injuries’ and ‘prevention’ produced 37 hits. Review of all
37 abstracts revealed none provided relevant information. A revised, expanded, search strategy returned a total of
11,985 hits. The OA Summit Intervention Workgroup members felt that triaging this number of abstracts was an
unmanageable task.

This phenomenon, systematic literature searches on injury prevention topics either producing too little or too
much, has been documented by others.” Hence, the Workgroup decided to review the injury prevention
intervention area using an example-based approach. This section differs from other sections, in that a few select
examples are presented to illustrate the potential for injury prevention strategies to reduce the incidence of OA.
This is not a comprehensive list or review of effective public health injury prevention strategies.

Background

Traumatic injury is a recognized risk factor for the later development of OA and accounts for approximately 12% of
OA prevalence.? Dislocations, peri-articular fractures, complete ligamentous rupture, and fibro or hyaline cartilage
injuries have been shown to result in later OA.>"® An estimated 5.6 million US adults have posttraumatic OA of the
knee, hip or ankle and the corresponding financial burden is estimated at $3.1 billion annually, accounting for
approximately 0.15% of the total US direct health care costs.?

Fractures and sprains are particularly common among all age groups. Annually, there are 3.4 and 5.6 million
emergency department visits attributed to fractures and sprains/strains respectively. Over 50% of all injury-
related hospital discharges are attributed to fractures alone.'' Most of these joint injuries occur to the lower
extremity (35-50%) and happen during leisure and household activities (excluding sports; 40%), sports and exercise
(18%), paid work (15%), and in motor vehicle accidents (8%)."!

Lifetime risk of knee OA is 57% among persons with a history of prior knee injury,12 although risk estimates vary
depending on the injury definition used, e.g., any knee injury, an injury requiring physician attention, etc. and the
joint site (ankle, knee, hip, etc.) A decade ago, Felson et al”® estimated that almost 25% of incident symptomatic
knee OA could be prevented by preventing knee injuries among men (women, 14%). No similar, population
attributable risk estimates are available for hip, ankle, hand, or spine OA, but preventing any OA-related joint
injury would likely reduce the incidence of posttraumatic OA.

Page 7



Osteoarthritis Intervention White Paper

Specific injuries, such as anterior cruciate ligament (ACL) ruptures and ankle fractures, have been clearly linked to
incident OA.>° Posttraumatic OA onset occurs at younger ages than primary OA. For example, within 10-20 years
of ACL injury, 50% of patients have evidence of radiographic OA regardless whether the joint was surgically
reconstructed or not.™ Still unclear is the role of other injuries, such as minor joint sprains (e.g., incomplete
ligament ruptures), muscle/tendon strains, chronic inflammatory conditions (tendinitis, tenosynovitis, bursitis,
etc.), in the development of OA.

As such, interventions and policies that reduce joint and joint-related injuries are a potential tool in the quest to
reduce the population burden of OA. Long term studies showing the effectiveness of injury prevention measures
in reducing OA are not available, as the injury literature and evaluations have focused on the more proximate issue
of the effectiveness of the interventions and policies in reducing rates of injury. However, given the strong
relationship between injury and subsequent OA it is reasonable to conclude that injury control will eventually
result in less OA.

To effectively control OA-related injuries, we need information about where the injuries occur (place, setting,
context), how they occur (mechanisms, activities), when (time, life period, seasonal) and to whom (person
characteristics). Unfortunately for many of the injuries that have been associated with OA, there is insufficient
information available to inform such injury prevention initiatives and a full review of this topic is out of the scope
of this paper. However, the potential role of injury prevention strategies in the primary prevention of OA can be
illustrated by using ACL injury and ankle sprain/fractures that occur during sports and recreation activities as
examples.

Anterior Cruciate Ligament Injury Prevention: Neuromuscular Conditioning Programs

Each year, an estimated 112,000 incident cruciate ligament injuries occur each year resulting in over 577,000
physician visits, and 75,000 outpatient surgical ACL reconstructions.'® Cruciate injuries most commonly happen to
adolescents and young adults (aged 15-24 years, 33%) and while engaged in sports and recreational activities
(79%).™ Although 56% of all cruciate ligament injuries occur among males** females have 3-5 times higher rates of
noncontact ACL injuries compared to males in select sports such as soccer and basketball.”*® In collision sports
such as American football, most ACL injuries are caused by contact with another player and have been linked to
specific tackling procedures (e.g., clipping). These different mechanisms of ACL injury (noncontact versus contact)
have different prevention strategies, but the most recent research has concentrated on noncontact ACL injuries.17

Although many potential risk factors for noncontact ACL injury have been hypothesized (anatomical, hormonal,
environmental, etc.), by far the most researched are the biomechanical factors.”” Notable gender differences in
biomechanical factors (lower extremity kinetics and kinematics) have been identified which are hypothesized to be
linked to an increased risk of non-contact ACL injuries. For example, when landing from a jump, females land with
a straighter knee, less trunk flexion, more internal hip rotation, and more knee valgus compared to males.”’ '8
These biomechanical anomalies effectively exert excess shearing and rotational forces on the ACL which can result
in rupture during activity. Neuromuscular conditioning programs targeting these specific biomechanical factors
have been developed and evaluated in the sports of soccer, basketball and handball.***

1. What is the evidence regarding the effectiveness of this practice?

There is moderate to strong evidence of effectiveness for neuromuscular conditioning programs (50-70%
reduced risk of ACL injury), particularly in the sport of soccer. In a meta-analysis of 6 randomized controlled
trials with a total of 8,156 subjects (soccer, handball and basketball), Hewett et al®® report an overall 60%
reduction (odds ratio 0.40, 95% confidence interval 0.26 -0.61) in incident ACL injuries in the intervention
group. A recent, large randomized controlled trial provides additional support for neuromuscular
conditioning programs in women’s collegiate soccer.”® Neuromuscular conditioning programs have recently
been recommended to reduce training-related injuries in the military by the Joint Services Physical Training
Injury Prevention Work Group.21
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Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

Given the impact of the acute ACL injury and the likelihood of OA development following ACL injury, primary
prevention is the ideal. Neuromuscular conditioning programs have demonstrated effectiveness in reducing
the risk of ACL injury in select settings. To date, neuromuscular conditioning programs for ACL injury
prevention have not been tested as a potential public health intervention per se (e.g., research, dissemination,
and/or evaluation on a population level) but it could be feasibly accomplished. Neuromuscular conditioning
programs could be disseminated as a public health intervention through a ‘system’ that has access to the
target population at risk. For example, sports organizations such as USA Soccer or the National Collegiate
Athletic Association could endorse and institute rules/policies mandating and monitoring their use.

A number of hurdles exist to implementation that will need to be overcome. Currently no standardized
program has been identified as “best practice” and instructor training and dissemination infrastructures are
highly variable, which limits the ability of this intervention to reach the targeted population. One program that
has been evaluated, is proprietary, and has substantial training and licensing fees which also may be a barrier
to implementation in some settings. In addition, national sport governing bodies and health/safety
organizations have yet to endorse these programs. Last, expected benefits depend upon an individual
athlete’s compliance to the prescribed program which has been reported to be low to moderate."”*°

Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

Neuromuscular conditioning programs for ACL injury prevention have only been tested in limited sports and
recreation environments and populations. Current evidence suggests these programs are most effective for
females in the sport of soccer played at the high school and collegiate levels in the US and for handball in
Europe. The ideal timing, length, and composition of these programs have not been identified. Few studies
have included males. There is limited effectiveness for the sport of basketball at any level (few studies) and no
evidence for other sports that have a moderate or higher risk of noncontact ACL injury (gymnastics, lacrosse,
volleyball, etc.). In addition, these programs have not been tested in any community-based sports programs
for children under the age of 14 or in professional or adult recreational sport settings.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

The importance of safe participation in physical activity for health promotion has been proactively addressed
by the U.S. Department of Health and Human Services in the 2008 Physical Activity Guidelines for Americans.”
However, despite scientific evidence of effectiveness, neuromuscular conditioning for ACL injury prevention
evaluated in research studies have yet to be effectively translated to practice. Neuromuscular conditioning
programs typically involve 4 components; 1) muscle strengthening, 2) plyometrics (jump training), 3) balance
exercises, and 4) proper technique coaching.”’ZO However, currently there is no consensus on the optimal
composition, dose, timing, and length of program and little training and delivery infrastructure exists or
methods and tools developed for monitoring program delivery and compliance.

Endorsement of neuromuscular conditioning programs for the prevention of ACL injury by health and safety
organizations and sports governing bodies would possibly help communities and schools recognize the need
for broad implementation of these programs. To date, no one organization has taken on the standardization,
training and implementation of these evidence-based programs in a manner that can effectively reach a large
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portion of the at-risk population for a reasonable cost. Until a coordinated effort across multiple
organizations, government, and individuals has commenced, little progress in this area will be realized.”®

5. What more research is needed on this practice to address gaps in evidence?

e Development and maintenance of integrated surveillance systems to monitor the incidence of major
ligament and meniscal injuries including expanded descriptive epidemiology of the mechanisms, activities
at time of injury, and modifiable risk factors.

e Identification of subgroups with the highest risk of ACL injury, including identification of the contribution
of multiple risk factors, for targeted program development and implementation.

e Delineation of specific components of the neuromuscular conditioning programs that produce the desired
benefits.

e Standardization of program components (composition, dose, timing, length of program, etc.),
development of training and delivery infrastructure, fidelity monitoring plan, etc.

o Testing effectiveness of intervention in more diverse populations including different sports, age groups
and competition levels.

e Consumer research (parents, athletes, coaches, administrators, etc.) on feasibility and barriers/facilitators
to implementation.

e  Cost effectiveness studies.

Ankle Fracture/Sprain Prevention: Breakaway Bases

Injuries to the ankle joint are one of the most common musculoskeletal injuries, affecting persons of all ages and
activity levels.'® **?” An estimated 55-78% of ankle OA can be attributed to prior trauma, such as fractures and
severe ligament sprains.”® Ankle injuries can occur during many different activities, but are particularly common in
sports and recreation activities.”® Ankle injury prevention strategies can be designed and implemented in many
ways. For example, targeting a particular injury mechanism in a specific sport (e.g., base-related ankle injuries in
baseball and softball) is one approach. Below, is an example that illustrates a potential public health approach to
sport-related ankle injury prevention that may have future impact on the prevention of posttraumatic OA.

In sports and recreation activities ankle injuries often occur from jumping, landing, cutting and twisting
mechanisms and sports such as baseball, softball, volleyball, basketball, football and soccer have the highest rates
of ankle injuries.'®**” Over 40% of all sports-related emergency department visits were for fractures (21%) and
sprains/strains (22%) and these sports injuries were more likely to affect the feet and ankles compared to non-
sport injuries.m'27 Ankle sprains alone account for almost 15% of all collegiate sports injuries.16 In the US, millions
of persons participate in baseball and softball each year at all levels resulting in more than 240,000 emergency
department visits yearly (almost 10% of all sport-related visits).”® In collegiate baseball and softball, contact with a
fixed base accounted for 8.2% and 8.7% of all injuries respectively compared to contact with a breakaway base
(baseball =0.6%, softball = 1.1%).”**° Ankle ligament sprains accounted for 43% softball fixed base injuries.” Bases

that release or break away upon impact have been shown to reduce lower extremity injury rates.’*>*
1. What is the evidence regarding the effectiveness of this practice?

There is sufficient scientific evidence supporting the use of breakaway bases to reduce the rate and severity of
base-related injuries in baseball and softball. In a study of breakaway (633 games) and stationary (627 games)
bases in softball, the frequency of sliding-related injuries was reduced 96% on fields using breakaway bases.*
Additional studies support this finding in interscholastic, intercollegiate, recreational, intramural and minor
league professional settings>">* Twenty years ago, the Centers for Disease Control and Prevention estimated
that installing breakaway bases on all US baseball and softball fields could prevent 1.7 million injuries and save
$2.0 billion annually in direct medical costs.® Instituting and enforcing policies requiring the installation of
breakaway bases at all levels of baseball and softball could be an effective public health intervention.
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Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

There is sufficient scientific evidence to support the use of breakaway bases in baseball and softball that
release upon impact (e.g., breakaway, quick release, or impact bases) as a public health intervention. This
intervention strategy has been evaluated across various levels of play (recreational, scholastic, intercollegiate,
and professional), among different age groups, and among both males and females. Installation of breakaway
bases (~$300-500 per field) may be slightly more expensive than stationary bases (~$100-300 per field), but
are still highly cost effective when compared to the cost of ankle injuries (~$1200/per injury).32 In addition, use
of these bases during game situations does not cause excessive delays in the length of game3° or complicate
judgment calls by umpires.30'31

Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

Although the entire general population is not at risk for base-related baseball and softball injuries, the target
population for this intervention strategy is large, and includes not only the participants (players at all levels),
but facility managers, coaches, parents, school and recreational sports administrators, insurers, risk managers,
health care providers and facilities, etc.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

Despite the fact that scientific evidence demonstrating the effectiveness of breakaway bases to reduce injuries
in baseball and softball has existed for almost 20 years, uptake of this intervention at the population level is
mostly unknown. In 2006, Little League Baseball instituted a policy requiring the use of breakaway bases on all
fields to be effective January 1, 2008.% It is too early to determine if this new policy has been fully
implemented (100% uptake) or resulted in the intended reduced rates and severity of injuries related to base
running. In addition, no other baseball or softball governing body (National Federation of High School Sports,
National Collegiate Athletic Association, Amateur Softball Association, Major League Baseball, etc.) has
implemented similar mandatory policies, although the NCAA rules for both sports do state that breakaway
bases are allowable in NCAA play, but not required. A Position Statement from the American Academy of
Orthopedic Surgeons recommends breakaway bases be used at all levels of baseball and softball and may be
the only medical professional organization with a written policy.36 Implementation and enforcement of
policies mandating use of breakaway bases across all levels of baseball and softball could significantly expand
reach of this effective intervention.

There are three primary reasons why this strategy for injury prevention may be sustainable. First, the
intervention is targeted to specific sports (baseball and softball) as well as implemented in clearly defined
settings/facilities (community recreation leagues, scholastic and collegiate sports, professional, etc.). Second,
there are ‘systems’ (Little League Baseball, Amateur Softball Association, National Collegiate Athletic
Association, etc.) that can be tapped to support the implementation and enforcement of breakaway base
policies. Third, this intervention strategy is directed at the sport and setting/facility instead of at individuals,
and subsequently does not rely on individual motivation and behavioral choices. For example, an individual
does not have to actively choose to buy and wear some type of protective equipment. This approach may
improve compliance, fidelity, and sustainability.
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5. What more research is needed on this practice to address gaps in evidence?

e Development and maintenance of surveillance systems to monitor the incidence and outcomes of ankle
sprains and fractures.

e Identify mechanisms and risk factors for ankle sprain/fracture injuries that occur in the home and leisure
setting (excluding sports).

e Consumer research (players, coaches, facilities managers, etc.) to identify barriers to implementation.

e Evaluation of rule/policy changes to document effective reduction in injuries, cost savings and other
outcomes (intended and unintended).

e Identification of the percent uptake at all levels of play

Other Intervention Strategies

Sports and recreation. Several additional interventions that have moderate to strong evidence to reduce sport-
related lower extremity injuries in general, but not specifically ACL or ankle injuries. These include: changes to
footwear or surface interface (e.g., minimizing cleat length, ski binding adjustment), rule/policy changes (making
clipping illegal, limiting contact in practice, pitch counts, etc.), education (risk avoidance, coach training), and
proper facility/field maintenance. (Table 1) There is insufficient evidence to support the effectiveness of lateral
knee braces in preventing knee injuries. Of these, rule/policy changes aimed at safety, industry standards for
athletic surfaces and facility management, and education programs may have the most potential as future public
health interventions.

Motor vehicle. Motor vehicle-related injuries that can lead to OA are a result of: frontal crashes, side impacts, and
pedestrian/motor vehicle collisions. More people survive automobile crashes due to improvements in motor
vehicle restraints (seat belts and air bags), but can suffer costly and debilitating lower extremity injuries.37'39
According to the crash injury Research and Engineering Network, 55% of occupants in vehicular crashes suffered
ankle/foot fractures, 22% of whom are still unable to return to work at 1 year.* Pedestrians hit by motor vehicles
can also sustain severe lower extremity injuries, most often to the knee.”® Interventions that prevent motor
vehicle crashes in general (Table 2), as well as new automobile design and restraint systems can subsequently
result in reduced rates and severity of injuries.

Home and leisure. The vast majority (40%) of fractures and sprains occur as a result of leisure and household
activities (excluding sports).11 Intervention strategies to address potential OA-related injuries in the home and
leisure setting are even less developed than in the sports and recreation setting. Future research should focus on
the descriptive epidemiology of home and leisure injuries that may contribute to OA and the development and
testing of interventions in this setting.

Summary

Two examples of effective interventions for OA-related injuries that occur primarily in sports and recreation
settings include neuromuscular conditioning programs for noncontact ACL injuries and breakaway bases for ankle
injuries. Primary prevention of OA thru injury prevention is extremely complex because injuries happen during a
variety of activities (sports and recreation, home and leisure, motor vehicle accidents, occupation, etc.), have
different mechanisms (contact/noncontact, falls, etc.), and interventions can be targeted to different entities
(individual, communities, industry, etc.). Even within the sports and recreation domain, the same sport can be
played with different rules and equipment, at different levels of intensity (professional, collegiate, high school,
community, sandlot, etc.), be governed by different organizations, and have different injury patterns. In addition,
interventions deemed ‘effective’ may be difficult to disseminate in traditional public health settings (e.g.,
neuromuscular conditioning programs for soccer) due to lack of standardization of intervention components and
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underdeveloped infrastructure systems. Despite this, rule/policy, educational, and facility/industry standard
interventions show potential for reducing the burden of OA-related injuries but much work is still needed.

Summary Recommendations

e We support the dissemination and implementation of evidence-based injury prevention strategies
(neuromuscular conditioning programs, breakaway bases, seat belts, child/infant seats, etc.) in sports and
recreation settings and motor vehicle occupant and pedestrian crashes.

e Expansion of injury research funding to describe the epidemiology of and evaluate potential prevention
interventions for OA-related injuries.
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Table 1: Effectiveness of select sports and recreation joint injury prevention strategies adapted from Gilchrist et
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al*! and the Joint Services Physical Training Injury Prevention Work Group recommendations’*

Activity/Intervention

Evidence for
Effectiveness *

Target Joint

General activities

Fitness conditioning Proven All
Semi-rigid ankle stabilizerst Proven Ankle
Ankle disk training® Proven Ankle
Return to play guidelines Promising All
Attention to play parameters Promising All
Pre-exercise stretching Unproven All
Baseball/Softball
Breakaway bases Proven Ankle/Lower extremity
Reduced impact balls Proven All
Pitch count limits Promising Upper extremity
Bat design/ball exit speed Insufficient All
Chest protectors Unproven Thorax/cardiac
Basketball
Preventive knee braces Unproven Knee
Football
Playing field maintenance Proven All
Preseason conditioning Proven All
Rules changes (e.g., clipping, spearing) Proven Knee
Minimize cleat length Proven Knee
Lateral knee braces Unproven Knee
Limiting contact during practice Insufficient All
Ice hockey
Rule changes (e.g., high sticking) Proven All
Increased ice size Proven All
Enforcement of rules Promising All
Discouraging fighting Promising All
Body pads Unproven All
Inline skating/skateboarding
Wrist guards Proven Wrist
Elbow/knee pads Proven Elbow/knee
Skiing/Snowboarding
Education to avoid risk situations Proven All
Binding adjustment Proven Knee
Wrist guards (snowboarding) Proven Wrist
Soccer
Neuromuscular conditioning Proven Knee/Lower extremity
Anchored, padded goalposts Proven All
Shin guards Proven Anterior Lower Leg

* Proven = sufficient scientific data showing effectiveness from multiple, high quality studies; Promising = some
evaluation data supporting intervention is effective, needs confirmatory research from high quality studies;
Insufficient = some evaluation data, but insufficient information to evaluate whether intervention is effective or
not effective, needs additional research; Unproven = has been evaluated, but no evidence to support

effectiveness.

Tt Both semi-rigid ankle stabilizers and ankle disc training are most effective for persons with a history of previous

ankle injury.
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Table 2. Effectiveness of select motor vehicle crash interventions to reduce occupant deaths and injuries

adapted from the Guide to Community Preventive Services™

Evidence for
Domain/Intervention Effectiveness *
Use of child safety seats
Child safety seat laws Proven
Community-wide information and enhanced enforcement Proven
Distribution and education campaigns Proven
Incentive and education programs Proven
Education programs when used alone Insufficient
Use of safety belts
Safety belt laws Proven
Primary enforcement laws Proven
Enhanced enforcement Proven
Reducing alcohol-impaired driving
0.08 blood alcohol concentration (BAC) laws Proven
Lower BAC laws for young or inexperienced drivers Proven
Minimum legal drinking age laws Proven
Sobriety checkpoints Proven
Intervention training programs for servers of alcoholic beverages Proven
Mass media campaigns Proven
School-based programs
School-based instructional programs Proven
Peer organization programs Insufficient
Social norming programs Insufficient
Designated driver programs
Population-based campaigns Insufficient
Incentive programs Insufficient
Multi-component interventions with community mobilization Proven
Ignition interlocks Proven

* Proven = sufficient scientific data showing effectiveness from multiple, high quality studies; Insufficient = some
evaluation data, but insufficient information to evaluate whether intervention is effective or not effective, needs

additional research.
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MIND-BODY INTERVENTIONS

1. What is the evidence regarding the effectiveness of this practice?

Mind-body (MB) interventions represent a diverse group of therapeutic approaches including meditation,
biofeedback, guided imagery, progressive muscle relaxation, tai chi, and yoga. There have been 2 systematic
reviews' and fewer than 12 randomized controlled trials (RCTs) addressing the efficacy of various mind-body
intervention approaches in the treatment of osteoarthritis (OA) patients since 2000. The majority of RCTs in
this area have focused upon the effects of tai chi,? yoga3’4 progressive muscle relaxation,”® guided imagery,6
and hypnosis.” Approximately half of all RCTs conducted in this area to date have addressed the effects of tai
chi.” No RCTs to date have examined the influence of meditation, hypnosis, or biofeedback within samples of
persons with OA. Evidence from the limited number of studies is mixed but generally favorable suggesting that
select MB interventions result in modest improvements in relevant clinical OA outcomes such as pain
symptoms and physical function. Effect sizes accompanying these changes in these outcomes were quite
variable across the various MB interventions ranging from small effects (d = .20) for relaxation’ to moderate
effects (d = .65) for Tai Chi,” to large effects for hypnosis (d = 1.34)’ and yoga (d = 1.57) respectively.}4 In
interpreting the effect sizes accompanying these MB interventions two important considerations should be
acknowledged. First, several of the studies examining MB interventions failed to provide sufficient information
to calculate effect sizes. Hence, the number of effect sizes addressing MB interventions remain limited at the
present time. Second, there was only one study reporting effect size estimates for the efficacy of hypnosis’
and yoga® and both studies were characterized by small sample sizes. Accordingly, the magnitude of these
effects should be interpreted cautiously.

2. Isthe evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

Although initial findings suggest select MB interventions may result in favorable changes in some relevant
clinical OA outcomes, there is presently insufficient empirical evidence to determine if MB approaches
represent efficacious public health interventions for individuals burdened with OA. There are several
limitations evident in the extant literature that contribute to this conclusion. Most notably, many of the RCTs
examining the efficacy of MB interventions utilized samples comprised of various chronic pain patients.” Thus,
evidence directly addressing the utility of MB approaches in persons with OA remains limited at the present
time. Several of the RCTs that have examined MB techniques among persons with OA have also been
characterized by small sample sizes, the implementation of short duration interventions, and the use of
potentially inappropriate comparison groups and follow-up assessments. Additionally, it is notable that many
studies have integrated multi-component MB interventions (i.e., progressive muscle relaxation combined with
guided imagery) which preclude the ability to appropriately evaluate the efficacy of specific MB approaches.

3. Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

Based on the limited amount of evidence addressing the efficacy of MB approaches, it is premature to develop
recommendations to frame these interventions. However, there have been 5 RCTs examining the efficacy of
Tai Chi,2 the most of any MB approach. Findings of these trials have been mixed but those studies yielding
favorable results demonstrated that Tai Chi was associated with meaningful improvements (d = .65) in pain
and physical function that were comparable to effect sizes accompanying other common self-management
approaches such as NSAID use and exercise. These studies point to the potential benefit of this specific MB
approach for OA patients. Nonetheless, evidence supporting this intervention remains too sparse to draw
definitive conclusions regarding public health recommendations. Furthermore, in light of the limited amount
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of data specifically addressing the benefits of these interventions in OA patients, appropriate conclusions
regarding what outcomes should be targeted or individual differences that may determine the patients who
benefit most from these approaches have yet to be adequately delineated.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

There are currently no trials of community-based MB interventions targeting people with OA. There is limited
and mixed evidence suggesting that MB interventions result in modest improvements in relevant clinical
outcomes in OA patients. Preliminary findings suggest that MB interventions are safe, well-tolerated, and
feasible to conduct. Nonetheless, these findings are from RCTs characterized by small sample sizes, relatively
short duration interventions, potentially inappropriate comparison groups, lack of standardization of
intervention procedures across studies, potentially inappropriate attention to intervention fidelity, and an
absence of long-term follow-up assessments. It is important to recognize, however, that improvements in a
broader array of psychosocial outcomes have been documented with MB interventions in studies addressing
other chronic pain samples.' Thus, whereas MB there is limited evidence of efficacy of MB interventions upon
common OA outcomes, the benefits of MB interventions documented in samples of patients with different
chronic pain conditions suggest that these approaches could result in meaningful improvements in other
psychosocial outcomes that are of value to persons with OA. This possibility warrants future inquiry. The
limited empirical evidence presently available suggest that select MB approaches may represent promising
interventions for future public health applications. However, while many of these techniques can be self-
administered, MB approaches also require considerable training to learn and repetitive practice to master
which could act to impede the public health utility of these approaches. The extent to which these factors may
impact the efficacy of integrating MB interventions into public health practice have yet to be adequately
delineated.

What more research is needed on this practice to address gaps in evidence?

Although research addressing the benefits of MB research for individuals with OA is sparse, preliminary
findings provide evidence that select MB approaches show promise as a complementary therapeutic
approach. Nonetheless, there are several areas relevant to this topic that warrant future inquiry.

e Given the dearth of evidence supporting the beneficence of MB interventions, more RCTs specifically
targeting persons with OA are needed to determine the efficacy of these approaches in this
population. Particularly in light of the positive psychosocial outcomes observed accompanying MB
interventions in other chronic pain populations.1

e  Furthermore, given the methodological limitations evident in existing research, future RCTs should
include larger sample sizes, longer intervention durations, and appropriate follow-up assessments.
Given that many studies in the extant literature employed multi-component MB interventions, future
RCTs must also be designed to determine the effect of individual MB techniques in order to
appropriately tease apart the effects associated with specific interventions.

e |tisalso important to acknowledge that MB techniques often require education/training from a
qualified professional and consistent practice-related proficiency on the part of the participant to
benefit from these techniques. The extent to which these considerations may impact either the
feasibility of delivering these interventions or the efficacy of integrating MB approaches in the
treatment of OA patients remains unclear and warrants further investigation.

e Finally, the potential feasibility and benefits of MB interventions in samples of persons with OA
characterized by different age groups and more cultural diversity have yet to be determined and
should be the focus of future inquiry.

Page 20



Osteoarthritis Intervention White Paper

References

1. Morone NE, Greco CM. Mind-body interventions for chronic pain in older adults: A structured review. Pain
Med 2007;8:359-375.

2. Lee MS, Pittler MH, Ernst E. Tai chi for osteoarthritis: A systematic review. Clin Rheumatol 2008;27:211-218.

3. Kolasinski SL, Garfinkel M, Tasai AG, et al. lyengar yoga for treating symptoms of osteoarthritis of the kness: A
pilot study. J Altern Complement Med 2005;11:689-693.

4. Garfinkel MS, Schumacher HR, Husain A, et al. Evaluation of a yoga based regimen for treatment of arthritis of
the hands. J Rheumatol 1994;21:2341-2343.

5. Rybarczyk B, Demarco G, Delacruz M, Lapidos S, Fortner B. Comparing mind-body wellness interventions for
older adults with chronic disease: Classroom vs home instruction. Behav Med 1999;24:181-190.

6. Baird CL, Sands L. A pilot study of the effectiveness of guided imagery with progressive muscle relaxation to
reduce chronic pain and mobility difficulties of osteoarthritis. Pain Manag Nurs 2004;5:97-104.

7. Gay MC, Philippot P, Luminet O. Differential effectiveness of psychological interventions for reducing

osteoarthritis pain. Eur J Pain 2002;6:1-16.

Page 21



Osteoarthritis Intervention White Paper

NUTRITION
1. What is the evidence regarding the effectiveness of this practice?

Nutrition interventions include those related to day-to-day food choices and the resulting nutrient intake, as
well as the use of dietary supplements, nutraceuticals and functional foods. There is growing recognition that
factors related to nutrient intake and nutritional status may play a role in the development, progression and
management of OA. There is widespread use of preparations across the spectrum of dietary components
including macro and micronutrients, whole foods and food components, and other dietary supplements
including nutraceuticals, functional foods and herbal preparations, but there is little good evidence to inform
appropriate use with regard to dosage, safety and expected outcomes.

There are very few RCTs, and those that have been conducted frequently have quality concerns with regard to
design and number of participants. In considering dietary supplements it is important to know about the
composition of those compounds and how they relate to nutritional requirements and related compounds
used in pharmaceutical treatment. For example, a number of herbal preparations from bark have been found
to have positive effect in pain management. However, a major component of those preparations is salicin
which is converted in the body to salicylic acid." Several other materials of animal origin such as the extracts
from the Green-lipped mussel contain significant amounts of omega 3 fatty acids that may account for their
effects.” In cases such as these we need to evaluate the effectiveness of the key compound and then
secondarily other compounds that may accompany it that vary with the source. Variability in content may
explain inconsistent results.

Preliminary data cross-sectional data indicates that Vitamin C may affect development and or progression of
OA. The levels of vitamin C evaluated in these studies would be met by current dietary recommendations for
fruits and vegetables. Longitudinal and intervention trials are needed.*”

The role of Vitamin D in bone and joint health beyond bone mineralization as well as its broader relationship
to chronic disease risk is an area of intense study at present. Recent studies suggesting that our
recommendations for intake for Vitamin D are too low, issues with appropriate standards for measurement of
Vitamin D, and the need to re-evaluate the kinetics of Vitamin D metabolism and assessment of toxicity levels
make itstélifficult to make any recommendations beyond those recommending higher intakes for general
health.™

Observational studies have shown evidence that omega-3 polyunsaturated fatty acids alleviate the
progression of OA. However, RCTs evaluating outcomes other than pain are lacking and there is insufficient
information to make recommendations specific to people with OA so the population recommendation to shift
to foods rich in omega-3 polyunsaturated fatty acids to prevent other chronic conditions is also appropriate
for people with OA>7®

The most studied dietary supplements are glucosamine and chondroitin. Meta analysis of RCTs demonstrate
moderate to large effects, but quality issues and likely publication bias suggest these effects may be an
overestimation. The data is strongest with regard to positive effects in pain management, with possible
demonstration of structural effects on narrowing of joint space that is stronger with glucosamine than
chondroitin. There are conflicting results in RCTs and additional long term study is needed to clarify the
relationships between structural and symptomatic changes with better control for baseline status.”*°
Additionally, more definition is needed on dose and chemical preparation. Although both have a good safety
profile, there are concerns about a possible link between glucosamine and insulin resistance that needs
further study."' The most recently published results of the GAIT and STOPP trials, showing no clinically
important effects of glucosamine compared to placebo and potential but not clear disease-modifying effects
of chondroitin, provide the clearest results and suggest key research and methodological questions for further
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evaluation such as appropriate preparation and dosage of supplement, length of study needed to examine
long term results, and identification if key endpoints to evaluate structural change.lz'13

Avocado/soybean unsaponifiables, most commonly available as Piascledine has been demonstrated in 4 RCTs
to decrease NSAID intake in the short term, but long term effectiveness is not clear. Additionally, the RCTs
were characterized by small sample sizes. The only long-term study was evaluating structure-modifying effects
and was largely negative."’

S-adenosylmethionine, is derived from two metabolites, the amino acid methionine and adenosine
triphosphate (ATP) and is found naturally in the body. It has been investigated in a significant number of RCTs
and shown to have an effect better than placebo and similar to NSAIDs. However, the ptimal dosage has not
been clearly established. The mechanism of action is not defined and animal studies suggest there may be
structural effects, but additional research is needed to define the clinical effectiveness and safety of
SAMe."

Is the evidence sufficient to endorse this practice as a public health intervention? Why or why not?

Current dietary recommendations for population health to promote health and prevent chronic conditions
meet the needs of people with OA based on current evidence with the possible exception of
recommendations for Vitamin D. Dietary components that have been studied include sources of dietary fat
with particular attention to omega 3 fatty acids and dietary protein with consideration to fish and fish oils and
red meat. A general recommendation for consuming a diet that is adequate in omega 3 and other essential
fatty acids is appropriate for people with OA. None of the current evidence supports a strong effect of fatty
acids in the treatment of OA and recommendations related to fish consumption and dietary fat choice are
appropriate to address potential co-morbidities of a mid-life and older adult population. Similarly, the
relationship with red meat has been studied, but the data is currently insufficient to make recommendations
that differ from general dietary guidance to limit intake of red meat.”®"*

Are there specific populations and/or circumstances that should ‘frame’ a recommendation regarding this
intervention? For example, what is the intended outcome of the intervention and for whom?

Dietary recommendations for adults with OA need to be considered in the context of the broader
relationships between diet and chronic disease prevention and management. As the relationships between
OA and other co-morbid chronic diseases with respect to overall management of health evolve, the
relationships with regard to dietary recommendations and management with a holistic view of health
promotion will become clearer.

When considering recommendations related to dietary supplements, current lack of regulation and the
resulting safety risks need to be made clear. For those supplements currently available and those that will be
developed, we need to evaluate them for their effects on relevant OA outcomes against placebo and also
against other current treatments so that the best recommendations with regard to long term effectiveness,
safety, acceptability and cost can be assessed. Better assessment of risk of supplements and inclusion of that
information for consumers is essential. And, while the term “dietary supplement,” has a regulatory definition
recognized by the FDA, the definition is so broad and inclusive that it has lost relationship to components that
would reasonably be called part of a usual diet. There is no consensus and no regulatory definition of the
terms nutraceutical, functional food or probiotic. Consequently, consumers and professionals alike are at a
loss to effectively identify products of value.”*>*®

What tools, policies or other efforts should be recommended to implement and sustain this practice as a
community-based intervention (e.g., to enhance fidelity; management/staff recruitment, training and
retention; reach; feasibility)?
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Changes in policies related to evaluation, monitoring and regulation of dietary supplements for safety and
efficacy are needed as well as improvements in current policies around definition and promotion of food and
supplement products. Guidance for consumers and professionals is needed with regard to those products
demonstrated to be ineffective as well as those that are effective.

5. What more research is needed on this practice to address gaps in evidence?
There is great potential in increasing our understanding of the relationship between dietary intake and OA
outcomes as well as gaining greater understanding of the potential use of food and food components in
preventive and therapeutic ways. In all these areas clear conclusions are lacking and more research is needed
to add detail and definition to understanding the basic science of achieving and maintaining nutritional
sufficiency.

Consideration in the design and conduct of research needs to be given to:

e Examine the nutritional status of the subjects in relation to the supplements being used. It is
important to consider whether the protocol a) provides nutrients at a level to remedy an insufficiency
and the effects seen are those that would be expected if an individual had appropriate intake, or b)
whether the amount provided represents a therapeutic level of intake that might be expected to
have effects over and above those of nutrient sufficiency.

e  Assessing background nutrient intakes to evaluate the true level of metabolites available.

e Development and use of relevant biomarkers for nutrition and OA disease outcomes including
accurate, reproducible and accessible markers of nutrient sufficiency, deficiency and toxicity and OA
symptoms and structural changes.

e  Gaining better understanding of the function of nutritional and supplement compounds in relation to
the etiology, development and progression of OA symptoms and structural changes.

e Use of standardized preparations of test compounds that are comparable across studies and
populations and evaluated with regard to safety as well as efficacy.

e Carrying out intervention studies for sufficient lengths of time to evaluate long term safety, efficacy
and interaction.

The variety of plant and animal based preparations used as dietary supplements offer potential as therapeutic
agents that may have fewer side effects and better safety profiles than available pharmaceutical preparations.
However, dietary supplements need to be evaluated in the same rigorous way as pharmaceutical preparations
for safety and efficacy and comparative use and value. Consideration also needs to be given to potential
additive and synergistic effects when multiple preparations and treatment modalities are used. Currently,
many people using nutraceuticals and other dietary supplements do not inform their health care providers.
There is significant risk for interaction among provider-prescribed medications and self-prescribed
supplements. These risks need to be evaluated.
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PHYSICAL ACTIVITY

1. What is the evidence regarding the effectiveness of this practice?

There is strong scientific evidence from at least 14 systematic reviews and meta-analyses supporting the
safety and effectiveness of both aerobic and muscle strengthening exercise, alone or in combination, for
adults with hip or knee OA."** Regular physical activity does not worsen symptoms or hasten disease
progression. Beneficial outcomes of various exercise regimes in knee and hip OA patients include reduced
pain and disability, and improved function, mental health, quality of life, muscle strength, and balance. Both
aerobic and strengthening exercise has been shown to have independent benefits on pain and function.®*
Similar effect sizes are also noted across individualized, group classes, and home-based delivery formats.®*?
The effect sizes for reduced pain are similar to effect sizes reported for analgesic medications (ES = 0.21 for
acetametophen and ES = 0.32 for non-steroidal anti-inflammatory drugs). Patients with OA should be
counseled to engage in both types of exercise to maximize benefits.

Aerobic activity. The majority of studies measured pain and function using the Western Ontario and
McMaster Universities Index of Osteoarthritis (WOMAC) or visual analog scales (VAS). The effect sizes are for
aerobic activity (walking, cycling, water exercise, mixed aerobics, etc.) and pain outcomes are small-to-
moderate (range 0.32 - 0.52).> %' Walking interventions (ES 0.48, 95% Cl 0.13 — 0.83)"> seemed to have
slightly stronger effects on pain compared to water-based exercise programs (ES 0.25, 95% Cl 0.02 — 0.47)
Effect sizes for function outcomes with aerobic interventions ranged from 0.22 to 0.49,°% " with stronger
effects reported for objectively measured function (ES 0.49, 95% CI -0.18 — 1.15) versus subjective function (ES
0.14, 95% Cl 0.02 -0.26).° Programs with combined muscle strengthening and aerobic interventions had
slightly stronger effects (ES 0.42; 95% CI 0.18 — 0.65)"> compared to aerobic walking only (ES 0.35, 95% CI 0.11
—0.58)" and water-based programs (ES 0.23, 95%Cl 0.00 — 0.45).*® Programs (home, group, or individual)
with 12 or more supervised contact sessions were significantly more effective (pain ES 0.46, 85% Cl 0.32 —
0.60; function ES 0.45, 95% CI 0.29 — 0.62) than programs with less than 12 supervised contacts (pain ES 0.28,
95% Cl 0.16 — 0.40; function ES 0.23, 95% Cl 0.09 -0.370." Effect sizes for other outcomes were also small-to-
moderate 3(C6).17 for stiffness, 0.32 to 0.46 for disability, and 0.32 for quality of life, 0.69 for physical activity
behavior).™

6

Muscle strengthening. Small-to-moderate effects (ES range 0.29 — 0.53) are also noted for muscle
strengthening exercise programs (e.g., simple quadriceps strengthening, global lower limb muscle
strengthening).”* ' ** For pain outcomes, global lower limb strengthening seems to have somewhat stronger
effects (ES 0.53, 95% Cl 0.27 -0.79) than simple quadriceps exercises (ES 0.29, 95% CI 0.06 — 0.51)."* Effects
are similar for function outcomes (ES range 0.24 -0.58),6’ 12 with stronger effects also noted for global lower
limb exercise programs (ES 0.58, 95% Cl 0.27 -0.88) than simple quadriceps exercises (ES 0.24, 95% Cl 0.06 —
0.42)."* Muscle strengthening programs produced, consistent but variable increases in muscle strength,
ranging from 10-50% (average ES 0.38).”
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Other activities. Both yoga and Tai Chi interventions can be classified as having an exercise component as
well as a mind/body component. These interventions are also discussed in the Mind/Body section. Four
systematic reviews® % 2 explicitly stated studies of Tai Chi interventions were included and one systematic
review evaluated Tai Chi in OA patients specifically.> Due to the small number and size of Tai Chi studies, no
definitive conclusions can be drawn regarding reduced pain or improved function outcomes. One small study
of yoga in hand OA patients,” reported significant reductions in hand pain during activity.

Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

There is overwhelming evidence to endorse moderate intensity aerobic physical activity and muscle
strengthening exercise as a public health intervention for adults with osteoarthritis of the hip and/or knee, but
the optimum dose has yet to be determined. However, improved function and muscle strength have been
noted with as little as 60 minutes per week of aerobic activity. In general, adults with osteoarthritis should
avoid physical inactivity and be encouraged to participate in any amount of moderate intensity aerobic and/or
muscle strengthening activities in addition to their usual daily activities.

Different types of low impact aerobic activity (walking, water exercise, cycling, etc.) and strengthening activity
(isometric, isotonic and isokinetic) have been shown to benefit pain and function and have been delivered in a
variety of formats (home, group, individualized). No single type of activity or delivery format has been
determined to be more effective than another. Exercise programs that had 12 or more supervised contact
sessions with participants, regardless of delivery format, are likely more effective. Although the optimal dose
of physical activity has not been determined, the ‘typical’ physical activity profile shown to produce health
benefits for adults with OA includes:

Aerobic exercise program components,
e Frequency: 3-5 days per week
e Duration: 20-60 minutes per session (total 120-180 minutes/week)
e Intensity: Moderate to vigorous (60-80% maximum)
e Type: Low impact
Muscle strengthening exercise program components (global lower limb),
e Frequency: 2-3 days per week
e Duration: 8-12 repetitions; all major muscle groups
e Intensity: Moderate to vigorous (60-75% of 1 repetition maximum)
e Type: isotonic/iometric/isokinetic

Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

Most evidence for the effectiveness of exercise is for adults with hip and knee OA. Other types and sites of OA
(hand, ankle, spine, upper extremity, etc.) have not been well studied. Aerobic and muscle strengthening
exercise has been shown to be safe and effective for both men and women, and adults of all ages and body
weights with OA. Few studies have assessed the effectiveness of physical activity in different race/ethnic
groups, however, there does not seem to be a physiologic rationale to suggest differential effectiveness based
on race/ethnicity.1

For most adults with mild to moderate OA, moderate intensity aerobic and muscle strengthening activities are
safe and produce substantial health benefits. As such, most persons can self-initiate and monitor their activity
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without professional advice. However, persons with special issues (e.g., severe lower extremity malalignment,
multiple co-existing chronic conditions) should consult with a health care professional before initiating
physical activity.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

Since some people may not have access to or desire to participate in group exercise programs, expanding the
delivery format options for effective physical activity programs for adults with OA may have the most public
health impact. To achieve this, research intervention protocols need to be translated into ‘packaged’
programs that can be delivered in a variety of community-accessible formats. Characteristics of programs that
may best be translated to public health interventions include:

a. Group exercise programs that use certified fitness instructors or other certified group exercise
instructors (e.g., not physical therapists, nurses or other health care providers) or self-directed
physical activity programs

b. Participant has control over the type of activity (low impact such as walking, cycling, swimming,
etc.) and self-paced intensity level

c. Programs that contain >12 contacts with trained personnel

What more research is needed on this practice to address gaps in evidence?

e Identification of the optimal dose of both aerobic and muscle strengthening exercises that produces
clinically relevant and patient-oriented outcomes.

e Translation of research protocols into community-based programs.

e Assessing effectiveness of physical activity for OA in joints other than the knee and hip.

e Clinical research on the effects of physical activity effects in persons with moderate to severe tibiofemoral
malalignment.

Summary Recommendations

e Aerobic and muscle strengthening exercise has been shown to be safe and effective for both men and
women, and adults of all ages and body weights with OA.

e  Adults with osteoarthritis should avoid physical inactivity and be encouraged to participate in any amount
of moderate intensity aerobic and muscle strengthening activities in addition to their usual daily activities.
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SELF MANAGEMENT EDUCATION

Search Strategy

Standard search strategy was modified. Four meta-analyses were conducted 2003-2006. These formed the
original basis for the review. We re-ran the search using the same search terms but limiting the time period to
2003 to present, and also included studies identified through hand search of relevant literature.

Inclusion Criteria

e Intervention described meets the definition of self management education (Self management education:
Interactive educational interventions specifically designed to enhance patient self
management. Self management education focuses on building generalizable skills such as goal setting,
decision-making, problem-solving, and self monitoring.)
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e Participants include people with Osteoarthritis, unspecified forms of arthritis, or mixed types of arthritis
that include OA or unspecified. Interventions that are specific to another form of arthritis (not OA) would
be excluded. (this means RA alone studies would be excluded)

e Report includes some quantifiable data (for decisions on efficacy/effectiveness) OR some process
evaluation descriptors (for recommendations on supporting structures); this includes full and brief
reports.

e Report is available in English

e Intervention was offered in English speaking country (US, UK, Canada, Australia, New Zealand) regardless
of language of intervention delivery

What is the evidence regarding the effectiveness of this practice?

e These meta-analyses used unspecified or broad definitions of self management education, and generally
included multiple formats of education from information dissemination to 1:1 education, and small group
sessions. The heterogeneity of both interventions and participating populations makes the results hard to
interpret, and the benefits of more efficacious programs may be masked.

e Ingeneral, the four meta-analyses' conducted between 2003 and 2006 found small statistically
significant changes in pain (ES 0.06- 0.12) and disability (ES 0.04- 0.07), which most authors thought of
questionable clinical significance. Pain and disability/function were the primary outcomes used in most of
the meta-analyses.

e  One meta-analysis also examined psychological outcomes’ found a significant moderate effect size (0.20)
for psychological outcomes and a small but significant (0.11) effect size for overall impact of OA, which
the authors considered “a modest, yet clinically important, influence on patients’ well-being.”

e Eleven individual studies published since 2003 also show positive benefits, and include a wider range of
outcomes. Many of these studies (most of which are randomized and examine the Stanford small group
model of self management education) show positive effects on pain, self efficacy, and mental
health/behavioral/psychological benefits such as reductions in anxiety, depression, and health distress.
Some of them also show positive benefits in activity limitation or function and exercise behaviors.>®

e In contrast to the earliest studies of the small group model of self management education, neither the
meta-analysis or the more recent individual studies show significant decreases in health care utilization
from these self management education interventions.

e Very little is known about dose effects of self management education. One study®’ compared the effects
of 6 and 3 week versions of self management education classes with a 1.5 hour version. The 3 week
version showed changes in health distress and self efficacy but not health outcomes or health behaviors,;
the 1.5 hour class showed increases in self efficacy, knowledge, and contact with AF.

Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

Yes, there is evidence to support self management education as an effective public health intervention. While
the effects on pain and disability, as determined by meta-analyses, were small, these small effects can be
collectively large when evaluated on a population basis. Further, evidence suggests that these types of
programs can produce mental health/psychological benefits such as reductions in anxiety, depression, and
health distress, outcomes most of the meta-analyses did not investigate. These benefits, along with the
absence of side effects, make self management education a valuable public health intervention and a useful
adjunct to care delivered in a clinical setting.

Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?
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The evidence on effectiveness of self management education in diverse populations is limited. Most of the
research has been conducted on older Caucasian women with higher education, although a recent study of
predominately African Americans in rural North Carolina,9 and a Spanish version of the Arthritis Self
Management Program™ both produced positive effects. Similarly a pre-post evaluation of CSDMP delivered to
African American seniors produced outcomes consistent with other groups.8

There is also a need to clarify which outcomes are most relevant for this intervention; a focus on traditional
clinical outcomes (i.e., pain and disability) may overlook benefits in maintaining valued life roles and managing
the emotional stress living with a chronic disease.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

Ongoing learning on the effect of these programs is important, particularly as they are delivered in new
populations. This can be accomplished through the collection of pre and post intervention data as programs
establish wide-spread use.

It is also important to develop alternative modes of program delivery, new venues of delivery, and new kinds
of partnerships to support program delivery. Any organization whose mission includes fostering population
health can be a viable program delivery partner.

Tools to support efficient and effective program implementation would be helpful. These include, but are not
limited to, tools to guide an organization’s decision to adopt a specific intervention program, foster quality
improvement, engage participants in the organizational structure, calculate cost of program delivery, recruit
participants, and support program implementers.

What more research is needed on this practice to address gaps in evidence?
It is important to:

e  Explore the benefits and acceptability of the program in more culturally diverse populations through
both systematic research and learning from experiences in the field.

o Identify effective strategies to reach diverse populations.

e Identify characteristics of people most likely to benefit from self-management education utilizing not
only demographic characteristics but also health status and symptom levels. This information could
be useful in targeting interventions to those most likely to benefit. One study18 found that those with
lower self efficacy and health related quality of life, and younger people, were most likely to benefit.

e Identify key characteristics or essential elements of effective interventions (i.e., the importance of
modeling, problem-solving, goal-setting, motivational interviewing, follow up support and other
program features) through both systematic research and practical learning in the field.

e Understand the interface between self management education programs and clinical care (e.g., is the
effectiveness of self management education programs influenced by the degree of self management
support provided in the clinical setting.)

e Systematically examine the benefits of specific self management education intervention rather than
attempting to examine effects across multiple forms of intervention.

e  Conduct cost studies to determine the costs of program delivery as well as cost-effectiveness studies
comparing different forms of self management education interventions.
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WEIGHT MANAGEMENT

What is the evidence regarding the effectiveness of this practice?

There are at least 4 systematic reviews' ™ and 7 randomized controlled trials®** addressing the efficacy of non-
pharmacologic weight management approaches (physical activity, dietary modification, or both in
combination) in the treatment of osteoarthritis (OA). Many of the available studies have focused upon knee
OA. Collectively, the findings of these studies suggest that modest weight loss results in meaningful
improvements in clinically-relevant OA outcomes such as physical function, self-reported disability, pain
symptoms, and quality of life. The effect sizes accompanying the change in these outcomes were variable
ranging from small (d = .21) to moderate (d = .72) in magnitude.

Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

Although there are still relative few RCTs examining the efficacy of weight management interventions in the
treatment of overweight or obese OA patients, the somewhat limited amount of existing evidence supports
the beneficial effect of weight control approaches on a variety of relevant OA outcomes. RCTs examining the
benefits of weight loss interventions for the treatment of OA have primarily focused upon overweight or
obese individuals with knee OA.>>® Thus, it should be recognized that the extent to which the benefits of
weight management interventions may generalize to other segments of the OA population presently remains
unclear. Additionally, it is unknown if the benefits of weight loss interventions observed in previous trials are
attributable to weight loss, behavior change, or a synergistic combination of behavior change and weight loss.
There is also considerable body of epidemiological evidence supporting the link between obesity and the risk
of developing OA in the lower extremity joints, particularly knee OAP™® Indeed, findings in the literature
consistently demonstrate that higher body mass index (BMl) is strongly associated with increased risk of
developing knee OA. Conversely, however, evidence supporting the relationship between BMI and the
progression of OA in the lower extremity joints presently remains equivocal.ls'18 Thus, whereas there is strong
evidence that BMI is linked with increased risk of incident knee OA, much less is known about the extent to
which BMI may exacerbate the progression of OA in persons diagnosed with the disease. Together, these
findings underscore the potential public health importance of implementing appropriate weight management
approaches in the prevention and treatment of OA.
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Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

In general, empirical evidence suggests weight management via physical activity and dietary modification
yields benefits for relevant OA outcomes irrespective of affected lower extremity joint (i.e., hip or knee),
gender, age, occupation or disease status.>*>*'* However, there is presently little evidence directly addressing
the potential moderating factors of weight loss interventions. It is notable that no randomized controlled trials
have directed assessed if potentially relevant factors such as gender, age, disease status, physical activity
status, or occupation may impact the extent to which weight loss interventions may benefit OA patients. It is
also important to acknowledge that there is emerging evidence suggesting that body weight may be of greater
concern among patients burdened with knee OA relative to patients diagnosed with hip OA.'*Y Additionally,
evidence from recent observational studies suggests that the role of knee joint alignment may influence the
extent to which body weight impacts disease severity.'*'” Nonetheless, no randomized trials have directly
addressed if the benefits of weight loss interventions are consistent across OA patients characterized by
differing limb malalignment. Collectively, contemporary extant evidence suggests the relationship between
body weight and the development and progression of knee OA is complex.4' 1618 Accordingly, this relationship
warrants further investigation to appropriately formulate recommendations for public health practice
regarding the scope of the benefits of weight management interventions for OA patients.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

There are currently no trials of community-based weight management interventions targeting people with OA.
Numerous evidence-informed community-based interventions designed to address population overweight
and obesity through increasing physical activity and improving eating behaviors are currently underway across
the US with state and federal funds. These efforts would be expected to also affect population members with
OA. The success of these efforts in producing durable decreases in prevalence of overweight and obesity
among any population groups is not yet known. And further the efficacy of any decreases in prevalence of
overweight and obesity on relevant OA outcomes is not currently known.

What more research is needed on this practice to address gaps in evidence?

Whereas evidence of the benefits of weight management for OA patients continues to grow, there are several
areas relevant to this topic that warrant future inquiry. Notably, determining which patients may benefit the
most from weight management interventions is integral. Although current evidence suggests that weight
management is a promising intervention that results in significant improvement in relevant OA outcomes
irrespective of affected lower extremity joint (i.e., hip or knee), gender, age, occupation, or disease status, no
randomized controlled trials have directly addressed the impact of these factors. Thus, future research is
needed to determine the extent to which such factors may moderate the benefits of weight management
approaches. Developing a more comprehensive understanding of the extent to which knee malalignment may
influence the development and progression of OA and, subsequently, the efficacy of weight loss interventions
in knee OA patients is also of particular importance. A second possible area for future research is defining how
much weight loss is required to yield benefits for overweight OA patients. Extant findings suggest that, in
studies primarily addressing knee OA patients, modest weight loss (approximately 5% of body weight) yields
meaningful improvements in OA outcomes.”® However, the amount of weight loss necessary to produce
optimal improvements remains unclear and maintenance of weight loss remains a serious challenge for many
patients @6, Finally, although physical activity and dietary modification are effective weight management
strategies for persons with OA, adoption and adherence to these behavior changes remains a primary barrier
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to the efficacy of such approaches. Research determining the most effective approaches to promote adoption
and self-regulation of these behavior changes is also warranted.
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WORKPLACE INTERVENTIONS

The operational definition for workplace intervention is a method (or methods) used in the workplace that is
designed to reduce the incidence or severity of osteoarthritis in that given occupational group.

Literature Search Process

A literature search was undertaken using the databases PubMed, Embase, CINHAHL, and the main NIOSH database
(NIOSHTIC) for articles that investigated the effectiveness of workplace interventions for osteoarthritis. The
keyword ‘osteoarthritis’ was used in conjunction with other terms that included workplace interventions,
intervention effectiveness, occupation, work, jobs, job, employment, labor, laborer, epidemiology, etiology,
economics, prevention and control, radiography, and diagnosis. The lists of articles retrieved were reviewed to
select relevant articles. The search was limited to articles published in the English language for all years.

Background

There is a significant need for the development of workplace interventions for osteoarthritis because the burden
of occupational OA is substantial. The prevalence of clinical osteoarthritis among US adults was nearly 27 million
in 2005, up from the estimate of 21 million for 1995." This prevalence is projected to rise to approximately 59.4
million people in 2020, an increase of 57% in number of persons affected.

Workers in every occupational sector are affected. A high prevalence of OA has been reported among masons and
other construction workers, and female cleaners have been shown to have a prevalence of OA that is more than
six times higher than expected.z'3 Workers having knee OA include shipyard Iaborers,“'5 miners,6 dockers,“'5 and
female cleaners.” Workers at high risk of hip OA include farmers and other agriculture workers,”*® material
handlers, male drivers, and female employees in hotels, restaurants, and personal services.”** Workers at high risk
of hand OA include cotton workers and mill workers, pneumatic drill operators,™* and women in the clothing
industry.2 Miners have been observed to have higher prevalence of OA of the spine.6

1. What is the evidence regarding the effectiveness of this practice?

Among the relatively small number of retrieved publications and one review™ that described worksite
interventions, almost all focused on interventions for rheumatoid arthritis. One publication discussed
occupational interventions for both rheumatoid arthritis (RA) and osteoarthritis (OA); however, it involved two
meta-analyses, one on patient education interventions and the other on NSAID treatments for both types of
arthritis.'® The results of the meta-analysis for education interventions showed that psychobehavioral
interventions were more efficacious (i.e., the effect size was greater) in improving RA and OA health outcomes
than education interventions that only provide information. For example, the effect sizes for the
psychobehavioral vs. the information only interventions were, pain, 0.18 vs. 0,07; disability, 0.05 vs. -0.19; and
tender joint count, 0.43 vs. -0.12. It should be mentioned, however, that cointervention with medications was
present in most of these trials.
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A search of the website clinicaltrials.gov identified a randomized clinical trial conducted in 2003-2008 that
investigated the efficacy of a worksite-based intervention for RA and OA
(http://clinicaltrials.gov/ct2/show/NCT00485914?term=work+ interventions+ and+ osteoarthritis&rank=1).
Persons with work difficulties related to RA or OA had an occupational therapist provide a worksite evaluation
and training in strategies to improve job performance and satisfaction while participants in the control group
were provided with educational materials for a self-initiated worksite evaluation. However, results that
described the effectiveness of this intervention have not yet been published. NIOSH Publication No. 2008-
130, Keeping Knees Healthy in Restricted Work Spaces, Applications in Low-Seam Mining was generated by
NIOSH researchers, along with industry and academia, as a training package to educate the mining community
about some possible interventions beyond kneepads that may be used to help decrease knee injury rates
potentially related to osteoarthritis. However, the effectiveness of this training intervention has not been
published.

Is the evidence sufficient to endorse this practice as a public health intervention? Why or why
not?

At the present time, there is a paucity of workplace OA-specific interventions, and the effectiveness of those
have not been published.

Are there specific populations and/or circumstances that should ‘frame’ a recommendation
regarding this intervention? For example, what is the intended outcome of the intervention and
for whom?

Based on the lack of evidence addressing the efficacy of workplace interventions, it is premature to develop
recommendations to frame these interventions.

What tools, policies or other efforts should be recommended to implement and sustain this
practice as a community-based intervention (e.g., to enhance fidelity; management/staff
recruitment, training and retention; reach; feasibility)?

There is currently one trial of workplace OA intervention designed as a clinical trial. The results of this study
have not yet been published. Thus, there is no evidence at this time suggesting that workplace interventions
will reduce the incidence in high-risk occupations, delay disease progression, or lessen the effects (symptoms,
functional impairment, disability, etc.) of OA.

What more research is needed on this practice to address gaps in evidence?

Several occupational risk factors are known to be associated with OA. They include heavy physical
workload;”'21 frequent knee bending;”’18 squatting or kneeling >30 min/day, climbing >10 flights of
stairs/day;22 exposure to biomechanical stresses such as uncomfortable position of the joint, work in vibrating
vehicle or with vibrating tools, continuous repetitive movements, work at a pace set by a machine;” and lifting
heavy objects.” However, there is much we do not know regarding occupational OA. Additional research on
these key areas is needed:

1. Need for an in-depth understanding of the underlying mechanisms involved with OA in order to develop
effective interventions. This inquiry should address the continuum from biomechanical loading profiles to
bone changes and bone mechanical properties, to cartilage mechanical properties and remodeling or
pathogenesis kinetics, to the molecular pathways pertaining to inflammation, pain, and oxidative stress
and those effects on cartilage integrity, the role of genetics in disease ontogeny, and possible
countermeasures to maintain and promote cartilage health during the lifespan of the worker.
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2. Need to investigate the progression or ontogeny of OA in the occupational lifespan of workers.
Understanding the kinetics of OA progression, the dynamics of the OA susceptibility response with age,
and how that curve is affected by job classification is important in order to design effective interventions.
Included in this is how prior joint trauma such as meniscal tears, ACL ruptures, bone fractures, etc.
increase the risk and progression of OA that has occupational ramifications.

3. Need for studies to evaluate intervention effectiveness in occupational settings as well as the role of the
workplace as a setting to disseminate known effective interventions such as physical activity programs
and self-management education.

Summary

Despite the heavy burden of OA on workers of every sector, no published studies could be found that describe or
evaluate occupational interventions for OA. This gap presents considerable opportunity for investigators in
occupational health to address underlying mechanisms and potential interventions for OA prevention and
management. The implementation of effective interventions in the workplace could reduce pain and psychological
anguish, improve productivity rates and morale, and decrease economic costs for employers.

Summary Recommendation

There needs to be an expansion of occupational research to describe the epidemiology of and evaluate potential

prevention and management interventions for OA among the US workforce.

Potential Surveillance Activities

Surveillance systems should be developed or enhanced to collect data on OA among workers of various sectors.
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ATTACHMENT E

Research Agenda

ACUPUNCTURE

While additional research to better define the role of acupuncture as a clinical intervention for OA appears
justified, further research on the implementation of acupuncture as a public health intervention for OA is not
warranted at present.

BIOMECHANICS

e Test the effectiveness of the clinical interventions that have demonstrated efficacy in reducing OA
symptoms (patella taping, medial wedge orthotics for lateral tibiofemoral OA, shock absorbing insoles and
Masai Barefoot technology) in a variety of public health settings

e Test the effect of interventions such as barefoot walking, canes, soft orthoses, reducing heel height, and
modified shoes that have important effects on mechanical loading, entail little risk, and may have
substantial impact in a public health setting if appropriately trialed

EARLY DIAGNOSIS AND TREATMENT

e Discover treatments that can reduce the radiologic progression and the pain, activity limitations, and
participation restrictions associated with OA

e Test a variety of symptom, physical exam, imaging, and biomarker approaches to screening for early OA

e  Gather evidence that screening and early treatment prevents (or reduces) radiologic progression and the
pain, activity limitations, and participation restrictions associated with OA

INJURY PREVENTION

For Knee Ligament and Meniscal Injuries

e Develop and maintain integrated surveillance systems to monitor the incidence and outcomes of major
ligament and meniscal injuries including expanded descriptive epidemiology of the mechanisms, activities
at time of injury, and modifiable risk factors

e Identify subgroups with the highest risk of ACL injury, including identification of the contribution of
multiple risk factors, for targeted program development and implementation

e Delineate specific components of the neuromuscular conditioning programs that prevent ligamentous and
meniscal injuries
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e Standardize program components (composition, dose, timing, length of program, etc.), develop training
and delivery infrastructure, fidelity monitoring plan, etc.

e Test effectiveness of interventions in diverse populations including different sports, age groups and
competition levels

e Conduct consumer research (parents, athletes, coaches, administrators, etc.) on feasibility and
barriers/facilitators to implementation

e  Support cost effectiveness studies of public health strategies to prevent ligamentous and meniscal injuries
For Ankle Sprains and Fractures

e Identify the prevalence of breakaway bases use at all levels of competitive and recreational baseball and
softball play

e Conduct consumer research (players, coaches, facilities managers, etc.) to identify barriers to
implementation of breakaway bases for baseball and softball

e Evaluate rule/policy changes to document effective reduction in ankle injuries, cost savings and other
outcomes (intended and unintended)

e Develop and maintain surveillance systems to monitor the incidence and outcomes of ankle sprains and
fractures

e Identify mechanisms and risk factors for ankle sprain/fracture injuries that occur in non-sports settings
(e.g., home and leisure, excluding sports)

MinD/BobDY

e  Conduct further randomized control trials specifically targeting persons with OA to determine the efficacy
of mind/body approaches to reduce pain, activity limitation, and participation restriction

In order to develop a public health intervention:

e Determine the potential feasibility and benefits of mind/body interventions in samples of persons with OA
characterized by different age groups and more cultural diversity

e Examine the extent to which the feasibility of delivering mind/body techniques is impacted by the need
for education/training from a qualified professional and consistent practice-related proficiency on the
part of the participant to benefit from these techniques

NUTRITION
e Increase our understanding of the relationship between dietary intake and OA outcomes

e  Evaluate the potential for therapeutic use of plant and animal based preparations used as dietary
supplements in reducing OA associated pain, activity limitation, and participation restriction, with the
same rigor as pharmaceutical preparations for safety and efficacy and comparative use and value
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e Consider potential additive and synergistic effects when multiple preparations and treatment modalities
are used, along with their risks

PHYSICAL ACTIVITY

e Assess effectiveness of physical activity to reduce OA associated pain, activity limitation, and participation
restrictions in joints other than the knee and hip

e Identify the optimal doses of lifestyle physical activity and aerobic and muscle strengthening exercises
that produce clinically relevant and patient-oriented OA outcomes

e  Translate research protocols into community-based programs and test the effectiveness and cost-
effectiveness of these programs in diverse OA populations

SELF MANAGEMENT EDUCATION

e  Explore the benefits and acceptability of self-management education program in more culturally diverse
OA populations through both systematic research and learning from experiences in the field

e |dentify effective strategies to disseminate self-management education programs to diverse OA
populations

e |dentify characteristics of people with OA most likely to benefit from self-management education utilizing
not only demographic characteristics but also health status and symptom levels. This information could
be useful in targeting interventions to those most likely to benefit

e |dentify key characteristics or essential elements of effective self-management interventions for persons
with OA (i.e., the importance of modeling, problem-solving, goal-setting, motivational interviewing, follow
up support and other program features) through both systematic research and practical learning in the
field

e Understand the interface between self management education programs and clinical care for persons
with OA (e.g., the extent to which the effectiveness of self management education programs is influenced
by the degree of self management support provided in the clinical setting)

e Systematically examine the benefits of specific self management education interventions on OA outcomes
rather than attempting to examine effects across multiple forms of intervention

e Conduct cost studies to determine the costs of program delivery as well as cost-effectiveness studies
comparing different forms of self management education interventions in OA populations

WEIGHT MANAGEMENT

e Determine which persons with OA may benefit the most from weight management interventions (e.g., the
extent to which knee malalignment influences the effect of weight loss on OA outcomes in overweight
and obese persons with knee OA)

e Define how much weight loss is required to yield pain relief and disability prevention benefits for
overweight persons with OA
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e Determine the most effective client and population approaches to promote adoption and self-regulation
of weight loss and similar behavior changes in persons with OA

WORKPLACE

e Develop an in-depth understanding of the underlying mechanisms involved with OA in order to develop
effective interventions, addressing the continuum from biomechanical loading profiles to bone changes
and bone mechanical properties, to cartilage mechanical properties and remodeling or pathogenesis
kinetics, to the molecular pathways pertaining to inflammation, pain, and oxidative stress and those
effects on cartilage integrity, the role of genetics in disease ontogeny, and possible countermeasures to
maintain and promote cartilage health during the lifespan of the worker

e Investigate the progression or ontogeny of OA in the occupational lifespan of workers

e Evaluate intervention effectiveness in occupational settings as well as the role of the workplace as a
setting to disseminate known effective interventions such as physical activity programs and self-
management education

OVERALL

e |dentify valid and responsive markers of OA structural damage

e Develop and perform research on a multiple risk factor intervention for the prevention of OA-associated
structural damage, symptoms, activity limitation, reduced quality of life, and participation restriction for
persons with knee OA and those at risk for knee OA
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