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There is increased world-wide concern about the impact of multiple chronic conditions, especially among the rapidly aging population. Simultaneously, over the past decade there has been an emergence of state-wide and national initiatives to reduce the burden of chronic conditions that draw upon the translation of evidence-based programs (EPB) into community practice. Yet, little has been written about the national and international implementation, dissemination, and sustainability of such programs.

This Research Topic features articles about EBPs for older adults, including a range of articles that focus on the infrastructure needed to widely disseminate EBP as well as individual participant impacts on physical, mental, and social aspects of health and well-being. Using a pragmatic research perspective, this Research Topic will advance knowledge that aims to enhance practice, inform policy and build systems of support and delivery in regard to the reach, effectiveness, adoption, implementation, and maintenance of evidence-based interventions for older adults. The focus is on knowledge transfer rather than knowledge generation but with a dual emphasis on the dissemination and sustainability of EBP that have been tested and shown effective as well as the adaptation of practice-based interventions into evidence-based programs. This Research Topic draws upon grand-scale efforts to deliver these programs, and include both U.S. as well as international examples.

Commentaries discuss processes in the development and measurement of EBP and reflect perspectives from program developers and major national and regional funders of EBP as well as professionals and practitioners in the field. The full-length articles focus on four major programmatic areas: (1) chronic disease self-management programs; (2) fall prevention programs; (3) general wellness and physical activity programs; and (4) mental health programs. Additionally, articles are included to discuss cross-cutting issues related to building partnerships and the research infrastructure for the implementation, evaluation, and dissemination of evidence-based programming.

The intent of this Research Topic is to enhance practice, inform policy, and build systems of support and delivery for EBP.  It is written for a diverse audience and contains practical implications and recommendations for introducing, delivering, and sustaining EBP in a multitude of settings.
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Framing Evidence-Base Programing for Older Adults: Understanding the Interacting Influences of Research, Practice, and Policy

Demographers warn us of the “gray tsunami” approaching our global doorstep (1). Researchers are called upon to document the extent to which the growing burden of chronic conditions impacts America’s aging population and examine the uptake and effectiveness of different intervention approaches for improving the health and well-being of older adults across settings and populations (2). Working in conjunction with researchers, practitioners are asked to develop, adopt, and adapt innovative evidence-based health promotion and disease management programing that can be broadly implemented, disseminated, and sustained as appropriate in community and clinical settings (3, 4). Building on a growing research base and inventory of treatment options, policy makers are charged with identifying and supporting needed care and services that can meet the Triple Aims of health reform (i.e., better health, better health care, and better value) (5, 6).

This Research Topic on evidence-based programing for older adults reflects decades of progress by researchers, practitioners, aging service providers, and policy makers working together to understand how to help older adults achieve optimal health and well-being. Such efforts have transformed successful aging from a theoretical concept into an achievable goal (7, 8).

The scientific roots of this Research Topic are many, but our (Ory and Smith) personal interest began with the evaluation of the Administration on Aging (AoA)’s national disease prevention initiatives introduced in the 2000s, which will be described in length later in this volume (9–11). With our colleagues in the Centers for Disease Control and Prevention (CDC)-funded Healthy Aging Research Network (12, 13), we began documenting the national roll-out of evidence-based programs for older adults. We were concerned with many issues: (1) who were the major stakeholders in this national effort?; (2) what programs were being offered and who they were reaching?; (3) what could we say about the fidelity, dissemination, and sustainability of different programs?; (4) what was known about the impact of different programs in different populations and settings?; and (5) what were the best strategies for advancing the evidence-based movement?

As we explored these questions, we realized the need to look beyond single silos or perspectives to understand how researchers, program developers, and policy makers could work together more closely. Such collaborations are essential to develop, promote, and support evidence-based programing that reflects stakeholders’ perspectives and increases the likelihood of being embedded into existing structures. Ideally, evidence-based programs reflect a translation of testable research theories into key intervention elements that resonate with program adopters and intended participants. However, it is critical that interventions are seen as desirable and feasible for both organizations and intended audiences if they are to be adopted. Thus, a dynamic interaction between research and practice is desirable to ensure the appropriateness of program content and delivery, especially as they are disseminated and evaluated in different populations and settings. Similarly, it is important to examine the role the policy context plays in sustainable program success. For example, healthcare policies are theoretically designed to meet national health care goals. Researchers and practitioners can help document the benefits and consequences of current policies facilitating or impeding the growth and sustainability of evidence-based programming. Research about program effectiveness can inform new policy directions, and practitioners can provide real-world views about the practicality of different service and programing options.

In formulating this Research Topic, our collective objective was to identify the most effective programs and to understand individual, social, community, and environmental factors that influence program reach, adoption, implementation, dissemination, and sustainability. This perspective aligns with many emergent themes and frameworks in evidence-based public health and medicine such as the RE-AIM planning and evaluation framework (14, 15), the dissemination and implementation framework (16), and the movement toward translational research in promoting population health (17–20). As we framed this body of work, we created a heuristic framework (see Figure 1) to reflect the three key interacting perspectives of research, practice, and policy. Secondarily, we wanted to represent key players such as program developers and national stakeholders, the role of different program types, and the importance of specific attention to (or impacts on) different settings and populations.
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FIGURE 1 | Evidence-based programs for older adults: interacting influences and areas of study.



The Evidence: From Humble Beginnings

Traditional stereotypes of aging viewed older adults as inappropriate targets for community-based health promotion programs because they were believed to be uninterested in such programs and/or unable to benefit from such preventive efforts (21). However, research from the National Institute on Aging began documenting the value of a range of self-care and self-management efforts targeted at older adults (22). From a practice perspective, older adults are entitled to a variety of programs and services through the Older Americans Act (23), with Title IIID providing community-based resources for health promotion activities. In addition to providing support for congregate meals, early AoA programs focused on providing education about the importance of healthy eating and being physically active; two key risk factors for older adult health identified by national experts (24). As described in the article by the Administration for Community Living (ACL) (9), starting in the early 2000s, there was a growing impetus to develop and test best practices for health promotion/disease prevention programs. These activities coincided with the broader movement toward evidence-based practice emerging in medicine, public health, behavioral medicine (25), and complemented the recognition that education alone seldom resulted in sustained behavior change (26). Also, during this early period, there was a growing body of research about “what works” to promote healthy aging, but most studies had been conducted with limited populations and settings under controlled situations by academics and were not designed for widespread dissemination in real-world settings by practitioners (27, 28).

Guiding the Evidence-Based Movement: Past, Present, and Future

In the past, there were few researchers involved in developing evidence-based programs for older adults, few community programs adopting these programs, few practitioners delivering these programs, and even fewer policy makers focused on strategies for guaranteeing sustainable funding streams. An initial step in promoting evidence-based programming was informing the aging services provider network about the definition of evidence-based health promotion and disease prevention and its value for practitioners and policy makers.

Toward this end, the National Council on Aging (NCOA) (29) served as the Technical Resource Center for the AoA’s new initiatives in this area. Under the leadership of Nancy Whitelaw, first Director of the Center for Healthy Aging, a variety of resources was created. These resources included the now classic briefing on “Using the Evidence-Base to Promote Healthy Aging” (30) and a series of online training modules on different aspects of evidence-based programing (31).

The articles in this Research Topics provide an excellent overview of the evolution from past to present activities, especially related to the dissemination and testing of evidence-based chronic disease self-management programs, physical activity programs, fall prevention programs, and to a lesser extent, behavioral health programs. While great strides have been made over the past three decades, there is still considerable room for improvement related to program delivery, dissemination and sustainability.

Authors of this volume were asked to reflect about future implications for research, practice, or policy. Solid groundwork has been laid, suggesting that the evidence-based movement has the foundation for even greater dissemination among an aging population. Our early work focused on the first 100,000 participants in the suite of programs referred to generically as Chronic Disease Self-Management Education (CDSME) programs. Recent statistics indicate the rapid proliferation of programs with over 300,000 persons engaged in evidence-based programs delivered through the aging services network since 2010, including more than 230,000 with CDSME alone (K. Kulinski, personal communication).

Policy changes, such as the new mandate from ACL limiting Title IIID reimbursement to evidence-based programs, will serve to increase the number of evidence-based programs disseminated to older adults through the aging services network (32). Additionally, efforts to embed evidence-based programs into existing health care systems and funding streams bode well for the long-term growth and sustainability of evidence-based programing for older adults (9, 33). As an example, the 2015 White House Conference on Aging includes policy briefs highlighting strategies for promoting health and preventing disease and injury (33).

Perspectives from National Stakeholders Guiding the Evidence-Based Program Movement

While the ACL (9), in partnership with the NCOA as its technical assistance partner (29), helped mobilize the evidence-based programing movement for older adults, there are a multitude of other players at the national and regional level. The CDC has been a leader in the effort to promote public health solutions for healthy aging and fall prevention (12, 34). From a policy perspective, the Centers for Medicare and Medicaid Services are promoting policy-based research on community-based wellness and promotion programs (35). In addition to the public sphere, private foundations such as the Archstone Foundation (36), which works to prepare society for the needs of an aging population, recognize evidence-based programming as an important tool for realizing their goals. Regionally, the Health Foundation of South Florida has become a national leader in demonstrating the importance of a collaborative approach to implementing multiple evidence-based programs (37). Two interrelated themes emerge from this section: (1) the importance of involving top stakeholders in the field; and (2) the need for partnerships across research-, practice-, and policy-based agencies. Having champions well-positioned in national organizations from different aging and health sectors has helped accelerate the evidence-based movement.

Perspectives from Evidence-Based Program Developers

This section focuses on the evolution of the evidence-based movement from the perspective of the program developers themselves Included is information regarding the processes involved in developing and taking some of the major evidence-based programs for older adults to scale, including: (1) the Stanford suite of CDSME programs (38); (2) a Matter of Balance (39); (3) stepping On (40); (4) Otago Exercise Program (41); (5) enhance fitness (42); (6) fit and strong! (43); (7) texercise (44); and (8) Program for Encouraging Active and Rewarding Lives (PEARLS) (45). Many of these programs have a long history, as exemplified by the Chronic Disease Self-Management Program (CDSMP) that has its roots as a doctoral dissertation in the 1980s (46).

The program developers generously share the lessons they learned including the importance of: (1) building programs with the end user in mind; (2) defining roles and responsibilities of partners from diverse sectors to build a culture of prevention; (3) setting up a training and certification infrastructure for widespread dissemination with fidelity; and (4) acknowledging the necessity for policy changes to provide sustainable funding streams. Additionally, the contributors express their belief in the true value of having a national data repository for real-time and continued tracking of the reach and representativeness of older participants in evidence-based programs (47). As with any intervention, a major challenge is balancing the need for program standardization (based on essential intervention elements) with adaptations desired for broader applicability to different populations and settings consistent with the latest research (48).

Perspectives from Evidence-Based Program Networkers

The national stakeholders have helped spawn networks whose primary missions intersect with the goal of accelerating the implementation, evaluation, and dissemination of evidence-based programs for older adults. The CDC’s Healthy Aging Research Network has been instrumental in advancing science toward action and policy (12, 13). Additionally, the CDC’s National Center for Chronic Disease and Prevention has played a major role in advancing the study and application of self-management support (34), while the National Center for Injury Prevention and Control has provided a framework for identifying and intervening upon modifiable risk factors to prevent falls in later life (49). The program developers of some of the most tested and widely available evidence-based programs for older adults have recently come together to establish an Evidence-Based Leadership Council (50). Envisioning even greater numbers of participants benefiting from evidence-based programs in the future, this council is developing an infrastructure to offer technical assistance in implementation, dissemination, marketing, training efficiencies, licensing, and evaluation. In fall prevention, a national network of State Fall Prevention Coalitions has been developed to mobilize further awareness about the need for fall prevention, assist in the implementation of evidence-based programs, and help set priorities for and implement needed system change (51, 52). At the state level, state departments of public health are working collaboratively to implement a variety of evidence-based fall prevention strategies, many of which require partnerships across public health, aging, and health care sectors (53). At the local level, volunteer program facilitators and program participants are forging partnerships that help care providers and recipients (54).

It is heartening to see a variety of networks working together to promote evidence-based programming that can make a difference in the lives of older adults and their caregivers. Complemented by national stakeholders, these networks are providing the needed research and programmatic infrastructure to accelerate the evidence-based movement. They are also identifying existing policies that can facilitate or impede the broader dissemination and sustainability of evidence-based programs for older adults and addressing them accordingly.

The Value of Research: Dissemination, Implementation, and Outcomes

In this section, we address what is being learned from national, state, and local studies about the program dissemination and implementation processes and health-related outcomes. These are best characterized as translational or pragmatic research studies conducted in real-world settings (55, 56). The major questions are often descriptive: (1) what do we know at a given point in time about who is participating in evidence-based programs?; (2) what do we know about factors associated with successful programmatic completion?; (3) what is the extent to which intended outcomes are achieved?; and (4) how do these translational efforts compare to the original randomized clinical trials or controlled studies? There is emerging research interest in understanding the spatial distribution of programs relative to need, mechanisms associated with program success, who is most likely to benefit, and the cost-effectiveness of individual and bundled programming. This research has led to the creation of guidebooks, checklists, and other tools that can help practitioners and policy makers plan strategically and evaluate different evidence-based programs.

CDSME Program Dissemination through the ARRA

The American Recovery and Reinvestment Act of 2009 (ARRA) provided funds to disseminate CDSME programs in 45 states, Puerto Rico, and the District of Columbia between 2010 and 2012 (57). This initiative afforded the opportunity to address several questions about the evolution of these programs over time and their dissemination in different populations and settings. The introductory article helps set the stage by overviewing the ARRA initiative and reviewing methodological details about measure selection and data collection (47). While the database is large, containing the first 100,000 participants in the ARRA initiative, there is only limited data about participant demographics, workshop characteristics, and participant attendance. Nevertheless, we were able to address several practice- and policy-based research questions.

Even in this brief funding period, we see an evolution in the national roll-out, with participant recruitment accelerated over time (58). This was likely enabled by the establishment of an improved delivery infrastructure. Not only were subsequent cohorts of participants reached more quickly, later participants tended to be more diverse in terms of socioeconomic and health factors (58). Our explorations of the relationships between workshop characteristics and program attendance revealed the complexity of these relationships, which differed by delivery site rurality and type and also signaled the need to consider broader issues of program costs when determining ideal class sizes (59). There was confirmation in the value of 0 or orientation classes as a way of boosting class attendance (60). As expected, there was a variety of different delivery settings that enabled community practitioners to reach large numbers of participants. As expected, different delivery sites were employed in different geographic areas and attracted different types of participants, which confirmed the importance of implementing evidence-based programs through multiple channels for maximum reach and diversity (61).

This dataset also offered researchers with opportunities to examine similarities and differences in recruitment and attendance based on participant characteristics based on geographical location (i.e., rural and underserved areas) as well as racial/ethnic minority groupings (i.e., Asian, African American, and Hispanic). From these efforts, we see that participants living in rural areas are less likely to have evidence-based programs. Additionally, though individuals from rural areas represented a relatively small proportion of participants (25%), they experienced higher program completion rates (62). With this national dataset, we were also able to get a rare glimpse of Asian American participants and factors associated with their relatively high program completion rates (63). An examination of urban-dwelling African American participants showed unique patterns of delivery and attendance, which can beneficially inform future policy and practice efforts (64). A final analysis of factors associated with workshop enrollment and retention based on workshop language among Hispanic participants suggested the need for increased community capacity to deliver Spanish-led workshops (65). A common theme across all these analyses was the need for tailored interventions and strategies to attract and retain more participants from underserved areas and minority backgrounds.

CDSME Program Implementation and Outcomes

Adding to the emerging literature about the effectiveness of CDSMP (66, 67), several articles investigated factors influencing program implementation and outcomes associated with the suite of CDSME programs. Maintaining program fidelity is a major issue in program implementation, which can be facilitated by introducing and using streamlined fidelity checklists that provide guidance about processes before, during, and after program implementation (68). A case study approach with “successful” implementers was employed to examine organizational factors associated with long-term implementation of CDSMP in two states (69). Findings suggested the importance of utilizing strategies for addressing both internal and external factors for enhancing organizational capacity to support evidence-based programs. Specifically testing the Scheirer’s framework for sustainability (70, 71), another study examined factors necessary for sustaining CDSMP delivery with a more localized perspective. Similar sustainability factors were found, suggesting the importance of strategies such as enhancing organizational readiness, promoting program champions, providing technical assistance, and having access to participants and funding streams (72).

Several articles are focused on the adaptation of CDSMP to different settings and populations. Greater attention needs to be paid to strategies for successfully adopting CDSMP in the workplace to meet the needs of persons not typically enrolled in CDSMP programs (73). It is seen that the original CDSMP can be successfully adapted to new populations, such as cancer survivors (74). Additionally, self-management programs have been successfully delivered in other countries such as China (75), Australia, and the United Kingdom (76), although it is important to understand how the socio-political context impacts the delivery and success of such strategies.

In response to practice and policy concerns, researchers are starting to examine the cost-effectiveness of different evidence-based programs. Building on prior research documenting the cost-effectiveness of CDSMP (77), a related study examines the cost-effectiveness of CDSMP in terms of impact on quality-adjusted life years, demonstrating the added value of CDSMP (78). Knowing that practitioners and policy makers value information about program costs and cost-related outcomes, a user-friendly tool has been developed to help stakeholders customize national estimates to their local situation (79). In anticipating further cost-effectiveness studies, it is important to understand how current data might be linked to administrative health claims and challenges such linkages might present (80).

Evidence-Based Fall Prevention, Physical Activity, and Mental Health Programs

In addition to the suite of CDSME programs, we invited articles about other evidence-based programs that address major public health issues facing the growing older adult population. With the magnitude and impact of falls on older Americans, it was especially salient to include evidence-based fall prevention programs (81–83).The CDC has been a leader in the implementation and evaluation of a comprehensive approach to fall prevention, including both community and clinical approaches. A state-wide evaluation of two community-based programs listed in the CDC compendium of evidence-based programs (84), Tai-Chi and Stepping On, demonstrates the power of such programs to improve the health and quality of life among older adults at risk for falling (85, 86). Further implementation was needed to prepare the Otago Education Program, a home-based fall prevention program, for widespread dissemination. This preparation included the development of an online training module for physical therapists (87). Broad public health dissemination of fall prevention programs requires greater appreciation of fall-related risks and the preventability of falls. An evidence-based fall prevention curriculum for community health workers has been developed to enable trusted members of the community to spread the word about fall prevention strategies and link underserved populations to evidenced-based programs (88).

In addition to programs listed in the CDC falls prevention compendium, there are evidence-based fall risk reduction programs. Analyses on A Matter of Balance, an evidence-based program originally designed to enhance confidence in preventing and managing falls (i.e., falls efficacy) and reduce fear of falling, reveal the mediating effect of increased physical activity on falls efficacy (89). A related study demonstrates significant impacts on gait speed, a major risk factor for falling and institutionalization (90). Expanding our knowledge about the general benefits of this intervention to different demographic and health subgroups, this subgroup analysis suggests the importance of targeting specific populations. It also recommends future research examining the relationship of functional performance to more distal fall outcomes (90).

Adaptations to a variety of physical activity programs for older adults are being further evaluated. Processes involved in the conversion of a practice-based lifestyle program to a formalized, testable evidence-based program are described (91). Such translations require an understanding of the benefits and challenges of both approaches as related to balancing program reach and sustainability. Studies on two adaptations of Fit and Strong! (43) have been conducted to examine: (1) program processes and outcomes involved in adapting Fit and Strong! to a lay-led model (92); and (2) the adaptation to a new population of cancer survivors (93). The translated interventions’ ability to achieve many of the previously reported outcomes shows the potency of evidence-based behavior principles to different settings and populations (94, 95). A case study of factors associated with the early adoption of enhance fitness in new settings reveals that many of the same strategies that have been used to promote sustainability of CDSMP, including assessing organizational readiness, understanding adoption across all phases from early to late, and developing new revenue streams, are also relevant to physical activity programs (96). As with CDSMP and other physical activity or fall prevention programs, the development of a fidelity tool for behavioral health programs, such as PEARLS, is important for monitoring program implementation across settings and populations (97).

Cross-Cutting Perspectives for Evidence-Based Programing

This Research Topic identifies many cross-cutting issues essential for understanding and enhancing evidence-based program delivery, including perceptions of key stakeholders and lessons learned from the field. With a growing emphasis on translational research to address public health problems, there is now a proliferation of dissemination and implementation frameworks to guide research, practice, and policy related to program planning and implementation. As an example, the ACL has organized many of its initiatives around the RE-AIM Framework (14). An unknown issue is the actual uptake of this framework in the field. A case study of the perceived utility of the RE-AIM Framework by state agency service providers and public health partners revealed primarily positive endorsement of the framework for planning, implementation, and evaluation (98). However, there was some concern about adopting the framework as a whole, which suggests areas for further technical assistance and support.

As evidence-based programs roll-out nationally, there are questions about the ability and value of states and counties to implement multiple evidence-based programs. An early study showed that the majority of older adults lived in regions with access to only one evidence-based program (99). Since different programs attract different populations, there is benefit in having multiple programs offered in a given community and an infrastructure for cross-training to help spread programs to populations who can benefit the most.

A major theme throughout this collection of articles is the importance of engaging end users and diverse partners in the design and implementation of evidence-based programs. Thus, before implementing the STEADI Tool Kit, a clinically based fall prevention program, it was important to assess health provider’s perceptions about falls among their older patients and their current fall prevention practices (100). This information is critical for understanding the barriers and facilitators when trying to introduce the Tool Kit as a clinical resource for fall risk assessment, treatment, and referral. Further, non-traditional partners, such as the YMCA who have similar missions and delivery systems as traditional aging service providers, offer promising opportunities for collaborative efforts to disseminate evidence-based programs (101).

The importance of building strong linkages across aging, public health, and medical care sectors is becoming well-recognized and is now built into many national and state initiatives (57). Less appreciated are the roles of other sectors such as the educational system, which can help build a vibrant workforce for the implementation, evaluation, and dissemination of evidence-based programing (102).

Whereas the literature about the effectiveness of evidence-based programs for CDSME and fall prevention has blossomed in recent years with many meta-analyses (103–106), little is known about effective interventions for emotional health. A recent systematic review indicates strong evidence for skills training interventions, calling for additional evidence for other social support or physical activity intervention strategies (107).

Finally, whereas in the early years there was a lack of information about evidence-based programs, in some areas, there is now a profusion of information, making it hard for practitioners and policy makers to know where to retrieve reliable information for selecting and implementing evidence-based programs. While the national stakeholders have excellent materials on their websites, there is a new Evidence2programs Toolkit and website designed to help community-based organizations navigate through the abundance of information about evidence-based programing (108).

Conclusion

Evidence-based programing for older adults has come of age. Past successes in identifying evidence-based programing have led to new emphases into translating research into practice and policy. There are now dedicated efforts being made to understand and incorporate best practices in building and sustaining programs over time. This includes identifying and employing strategies that will improve delivery system infrastructure for enhancing participant recruitment to, and retention in, evidence-based programs. Additionally, a national system is developing to track the spread of programs across geographical areas and monitor key factors such as delivery sites, participant characteristics, program attendance, and even limited outcome measurements.

This Research Topic identifies forces mobilizing the evidence-based movement: perspectives from program developers regarding their successes and remaining challenges; the strength of large and small networks in implementing and disseminating an evidence-based approach across aging, public health, and medical care sectors; factors influencing the dissemination, implementation, and outcomes associated with CDSME programs; the emerging literature specifying what is known about community-based falls, physical activity, and behavioral health interventions; and cross-cutting issues in the field.

This collection of articles can be seen as a reflection of the evidence-based programing of the past, present, and future. Dramatic progress has been made over the past three decades. Yet, more attention is needed to monitor and understand the dynamic interplay between specific intervention components (e.g., type, duration, and intensity) and various health, health care, and cost-related outcomes across different settings and populations. Having a better grasp on such information can guide and drive efforts to better target and tailor interventions for specific populations and settings. We recommend that future actions should be driven by a greater appreciation of interacting research, practice, and policy influences on the development, implementation, dissemination, and sustainability of evidence-based programs. It is our greatest hope that this Research Topic provides guidance to practitioners, stimulates new and unanswered research questions, and informs policy decisions that can help support and strengthen evidence-based programing for older adults.
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In 2012, the Administration for Community Living (ACL) emerged as a new operating division within the U.S. Department of Health and Human Services (HHS), bringing together the Administration on Aging (AoA); the Administration on Intellectual and Developmental Disabilities (AIDD), (formerly known as the Administration on Developmental Disabilities); and the Office on Disability. The ACL name reflects both the aspirations of the people we serve and our new mission to maximize the independence, well-being, and health of older adults, people with disabilities across the lifespan, and their families and caregivers (1). Consistent with that mission is a long-standing commitment to the translation of evidence-based prevention programs from the research setting into community practice.

The Administration on Aging continues to administer the Older Americans Act (OAA) (2), which authorizes a national aging network and formula grants to states. These grants fund a wide array of services including congregate and home-delivered meals; transportation; personal and respite care; dementia care; caregiver support services; and programs to protect elder rights (see Figure 1). A portion of OAA funding also supports health prevention and promotion activities. As of 2012, Congressional appropriations require that this funding be used only for evidence-based programs (3).
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FIGURE 1 | Aging network structure and Older Americans Act services are shown. Data from 2012 State Program Reports (SPR) and National Ombudsman Reporting System (NORS). Available from: http://www.agid.acl.gov/DataGlance/


Since 2003, AoA has also provided competitive grants to support collaborations between the aging and public health networks and their partners at the state and local community level. We are especially proud of the impact of these grants, which have helped to forge aging and public health partnerships and to build a program delivery infrastructure in 48 U.S. states and territories. This national infrastructure has enabled over 264,000 individuals throughout the country to participate in evidence-based chronic disease self-management education (CDSME), diabetes self-management training, physical activity, falls prevention, nutrition education, and depression management programs (4).

We are even more excited about what is happening now and the potential that lies ahead. The Patient Protection and Affordable Care Act of 2010 (5) has created many new demonstration projects aimed at achieving the triple aim of healthcare reform: “better health, better health care, and lower costs” (6). These projects provide a tremendous opportunity to demonstrate the value of evidence-based community programs. Programs like the Chronic Disease Self-Management Program (CDSMP) not only improve individual lives, but can be tools to help achieve the “triple aim.” A recent national study of CDSMP, which was partially supported by ACL, demonstrated this potential value. Participants in the study showed significant improvements in health (e.g., self-reported health, pain, fatigue, and depression); experienced measurable improvements in quality of care (e.g., patient–physician communication, medication compliance, and confidence completing medical forms); and required fewer emergency department visits and hospitalizations (7).

These kinds of data have helped our grantees and their partners participate in various health care reform efforts. We are currently supporting 22 grants, all financed by the Affordable Care Act Prevention and Public Health Fund (PPHF). Each of these grants enables state units on aging and state departments of health across the nation to achieve two important goals. They increase the number of older adults and adults with disabilities who complete CDSME programs to maintain or improve their health. They also help agencies build sustainable systems for continuing to deliver such programs after the grant period ends. As a result, many states are utilizing diverse strategies to sustain their programs including embedding programs within other Affordable Care Act initiatives such as patient-centered medical homes and Accountable Care Organizations; partnering with Medicaid and other health insurance providers; collaborating with Federally Qualified Health Centers, Veterans Administration Medical Centers, and other healthcare organizations; and teaming with non-traditional partners such as the Department of Corrections and behavioral health agencies (8).

The PPHF CDSME grants are part of ACL’s larger vision to use partnerships to help reshape healthcare and build a person-centered, comprehensive system that coordinates acute care, long-term care, and community services. For instance, ACL, the Centers for Medicare & Medicaid Services, and the U.S. Department of Veterans Affairs have partnered to invest in a national framework called Aging and Disability Resource Centers (ADRCs). These centers provide a widely accessible “no wrong door” system, where older adults, people with disabilities, and veterans of all ages can learn about and access a full range of long-term care services and supports (9). Many ADRCs are working with hospitals and other partners on care transition programs to better manage discharges from hospital to home or other care settings, and are serving as centralized referral sources for the CDSMP workshops and other evidence-based programs.

We continue to collaborate with other federal and private agencies to address the HHS Strategic Framework on Multiple Chronic Conditions in bringing to scale and enhancing sustainability of evidence-based self-management programs (10). And in September 2014, we released 14 state and tribal falls prevention grants and a new National Falls Prevention Resource Center award financed by the Affordable Care Act PPHF. This new grant program will increase access to evidence-based community programs to reduce falls and falls risk while also increasing the sustainability of such programs through innovative funding arrangements (11).

While proud of what we have achieved, we are also mindful of the challenges that lie ahead. Our goal is to make these programs universally accessible. We have made great progress, but there are still gaps in our coverage. We cannot reach the millions that we still need to reach on our own. We are continuing to work with researchers, foundations, national organizations, and advocacy groups to strengthen our capacity to partner with health care entities and managed care plans. We are also continually exploring effective ways to integrate community-based organizations into new delivery and financing models. ACL is committed to pursuing every opportunity to sustain and expand support for evidence-based prevention programs to improve the lives of older adults and people with disabilities.
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The National Council on Aging (NCOA) has set forth on an ambitious course to improve the health and economic security of 10 million older adults by 2020. Specific to older adult health, the promotion of proven, cost effective programs is vital to our collective success. Through our Center for Healthy Aging (CHA), we collaborate with federal, state, and community partners to further the impact and sustainability of evidence-based health promotion programs. Our passion for this work, coupled with our reputation as a valued resource for organizations offering these programs, has afforded us the privilege of serving as a technical assistance resource center for the U.S. Administration on Aging (AoA) since CHA’s inception (1). In addition, CHA has been the leader of the Falls Free©Initiative (2), a national collaborative effort to reduce falls among older adults.

With more than 10,000 baby boomers turning 65 each day (3), leveraging precious resources and cultivating innovative partnerships is critical for making a population health impact. As a national resource center, CHA identifies, develops, and disseminates best practices and tools for use by program implementers. We have a rich history of successful collaboration with aging services organizations, and over the past few years have thoughtfully expanded our network to include health care organizations and other private sector partners.

Citing solid evidence, proponents of evidence-based health promotion programs have long asserted that these interventions have a positive impact on health and wellness (4, 5), and the passage of the Patient Protection and Affordable Care Act (6) (ACA) in 2010 bolstered efforts already underway to engage those providing and paying for health care. In addition to increasing the quality and affordability of health insurance and lowering the rate of uninsured individuals, a number of ACA initiatives focus on improving patient outcomes and satisfaction. Evidence-based programs, particularly those emphasizing self-management, are well-positioned to serve as the carrot bridging community-based organizations, which have a history of successful and efficient program delivery, with the newly incentivized health care sector. Further supporting the value of this collaboration is a recent national study of Stanford University’s Chronic Disease Self-Management Program (7), finding many significant improvements aligned with the Institute of Healthcare Improvement’s Triple Aims of better health, better care, and lower cost (8, 9).

Evidence-based programs are being implemented in nearly every state, with hundreds of thousands of participants benefiting. In light of dwindling federal resources to support these programs and recognizing that there is no single “golden ticket” to program sustainability, program implementers are looking instead to a variety of blended funding streams. The rapid changes in health care delivery under the ACA have afforded an opportunity to integrate evidence-based programs into developing health systems and initiatives such as Accountable Care Organizations, Managed Care Organizations, Community-Based Care Transitions, and Patient-Centered Medical Homes. As a resource center, we recognize how essential it is to develop the acumen and skills necessary to form meaningful and mutually beneficial relationships for program reimbursement, and are committed to working with our national network of partners to expand this knowledge base.

To this end, CHA formed the Community-Integrated Health Care Workgroup in early 2014 to assist our network in their efforts to obtain reimbursement to sustain implementation of evidence-based programs. Participants include members of the aging services network from area agencies on aging, senior resource centers, and other settings. The objectives for the group are to: (1) develop specific definitions and parameters of community-integrated health care; (2) promote best practices in community-based organization/health care integration occurring in the aging network; and (3) identify barriers to this integration and potential steps address them.

In addition to various activities that fall under the scope of our role as AoA’s national resource center on chronic disease self-management education (CDSME) programs, NCOA’s Self-Management Alliance (SMA) is also a key conduit as we work toward our goal of improving the health of millions of older adults. The SMA promotes strategic collaboration among government, business, and non-profit organizations to achieve the goal of making evidence-based self-management an integral part of health care. It fosters information sharing, consensus development, research and demonstrations, communications, and public policy in support of nationwide scaling of self-management and other evidence-based programs. The SMA is involved in a series of efforts to better understand and delineate the value proposition of CDSME implementation for health systems and to identify “building blocks” for integrated community health systems with the goal of sustainable reimbursement for CDSME programs.

We also recognize the value of taking a “two venue” approach to program implementation, with participants able to select in-person or online workshops. NCOA distributes the online suite of Stanford University’s self-management programs, known as Better Choices, Better Health® (including variants specific to diabetes, arthritis, cancer survivors, and caregiving). The opportunity to enroll in a workshop in-person or online is a considerable value-add for organizations, allowing them to cast a wider net as they engage partners and participants alike.

At NCOA, we are committed to providing national technical assistance, informed leadership, and strategic resources to advance the implementation and sustainability of evidence-based health promotion programs. A number of challenges remain, and working with our large network of partners to identify feasible solutions is at the top of our agenda. To meet the demands of an aging population and ensure access to these proven programs, a robust workforce of program facilitators is necessary. Given the paramount challenge of health systems and societies globally to support positive behavior change in an effort to tackle the preventable causes of chronic illness, strategies to boost participant engagement require additional research and experimentation. Developing the capacity to offer programs on a consistent basis with broad geographic reach is critically important to the success of our partnership with health care organizations; a statewide system with the capability to deliver programs to their members within a reasonable period of time and within close proximity to where they live and work is expected. We are confident that within these challenges exist opportunities for further innovation, collaboration, and impact, and are excited about what lies ahead.
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The Centers for Disease Control and Prevention’s National Center for Injury Prevention and Control (CDC) envisions a society where older adults (persons 65 and older) can live long, safe, and healthy lives. Falls are a threat to older adults’ health and can significantly limit their ability to live independently. One in three older adults falls each year, resulting in over $30 billion in direct medical costs (1).

For more than 20 years, CDC has been conducting research to help prevent falls and resulting injuries among older adults. Research has identified important and modifiable risk factors. These include muscle weakness, gait and balance problems, psychoactive medication use, poor vision, and environmental hazards (2). Building on this knowledge, various falls interventions have been developed and tested. A recent Cochrane Review (3) identified 159 randomized controlled trials (RCT) of falls interventions that included nearly 80,000 participants. This meta-analysis found that group exercise programs (e.g., Tai Chi), home-based exercise programs (e.g., Otago), and home safety modifications (e.g., installing bathroom grab bars), combined with behavioral changes recommended by an occupational therapist, significantly reduced falls among older adults. Implementing these interventions on a large scale and increasing older adults’ access to these interventions can prevent a substantial number of falls and fall-related injuries.

Medical providers can play an important role by identifying older adults who are likely to fall and providing clinical preventive services to help reduce fall risks. To aid medical providers, the American and British Geriatrics Societies (AGS/BGS) developed a clinical practice guideline that (1) encourages providers to conduct fall risk assessments to identify patients who are at risk of falling and (2) describes evidence-based interventions that can be incorporated into a patient’s plan of care (4). Recommended interventions include interventions delivered in clinical settings, (e.g., medication review and modification, gait and balance assessment with referral to physical therapy), as well as participation in community-based fall prevention programs. Linking clinical medicine to community fall prevention programs can be an important step in improving uptake of evidence-based practices to prevent older adult falls.

Based on this information, CDC developed a fall prevention approach that integrates clinical practice and evidence-based community fall prevention programs. The approach expands current health care practice by supporting providers in making fall prevention a routine part of clinical care and encouraging providers to link clinical practice with community-based fall prevention programs. To this end, CDC’s Injury Center provides targeted technical and programmatic assistance to several state health departments and medical providers to help them implement fall prevention programs and measure impact.

• Within the community, CDC-funded grantees – the Oregon Health Authority, New York State Department of Health, and Colorado Health Department of Public Health and Environment – are implementing evidence-based programs that reduce older adult falls. Supported programs include Tai Chi: Moving for Better Balance (5), Stepping On (6), the Otago Exercise Program (7, 8), YMCA’s Moving for Better Balance program, and the Tai Chi for Arthritis program (9).

These state grantees are also leveraging additional resources from the Area Agencies on Aging (AAA), senior services network, the YMCA, and other community programs developed for seniors.

• Within the clinical setting, the CDC grantees and their partners are helping healthcare providers implement the AGS/BGS clinical practice guideline by providing the STEADI (Stopping Elderly Accidents, Deaths and Injuries) tool kit (10). Based on the AGS/BGS guideline, the STEADI tool kit gives clinicians the tools that they need to conduct standardized fall risk assessments and recommend appropriate interventions. In addition to addressing a patient’s specific fall risk factors, such as hypotension and underlying chronic conditions, suitable patients may be referred to community fall prevention programs based on their level of fall risk, as shown in Figure 1.
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FIGURE 1 | Linking clinical care with community programs based on an older adult’s risk level.



Scaling up and sustaining this approach is challenging and requires bringing health care and public health together. Indeed, healthcare management organizations, health care plans, health care providers, state health departments, and community organizations all have a role in this integrated approach to fall prevention. The combined contribution of all these sectors helps expand reach, reduce barriers to implementing clinical and community approaches, and maximize public health impact.

To help make older adult fall prevention a routine part of clinical care, CDC is supporting efforts to increase market penetration of the STEADI tool kit and to scale up its use by health care providers. For example, to accomplish this, CDC’s Injury Center is creating electronic clinical decision support modules that can be adopted by most electronic health record (EHR) systems. The goal is to integrate fall prevention activities into EHR systems so that users can efficiently manage patient workflow, care, referrals, and billing.

The STEADI EHR modules will incorporate the Centers for Medicare and Medicaid Services (CMS) incentive programs, which reward providers and health care organizations for screening patients for fall risk and implementing fall prevention strategies for their high-risk patients. For providers dedicated to promoting the health and well-being of their older patients, this offers an opportunity to receive incentive payments for their efforts to deliver evidence-based health care. Additionally, EHR modules will incorporate the reimbursable ICD-10 diagnostic codes that clinicians will be able to use when addressing fall risk with their patients.

A STEADI online training course will soon be available that will teach clinicians (physicians, physician assistants, and nurse practitioners) to conduct fall risk assessments and recommend appropriate interventions using materials from the STEADI tool kit. The online training will also provide information on the EHR modules and information on how medical staff can operationalize the EHR modules in their practice.

As the U.S. population ages, fall injuries will increase (11). The efforts of the CDC, state health departments, AAAs, researchers, advocacy organizations, professional organizations, health care professionals, and many others are critical to reducing older adult falls. CDC’s efforts and the contributions described in this journal issue will help further fall prevention research and practice. Policy makers and practitioners should find this issue helpful in improving and increasing their efforts to prevent older adult falls.
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Community-based wellness and prevention programs have long served to address the needs of an aging population with multiple chronic diseases. Title IIID of the Older Americans Act, passed in 1987, called for the Administration on Aging (AoA) to fund “education and implementation activities that support healthy lifestyles and promote healthy behaviors (1).” AoA, now a part of the Administration for Community Living (ACL), has continued to review the evidence base for wellness and prevention programs and launched the Evidence-Based Prevention Program in 2003 to increase access to such programs for older adults (1, 2). The National Council on Aging, in conjunction with AoA, operates a clearing house of evidence supporting wellness interventions and provides technical assistance to organizations implementing the interventions (3).

Unfortunately, community-based wellness and prevention programs have yet to be incorporated into the continuum of care for Medicare recipients. At the Centers for Medicare and Medicaid Innovation (CMMI), we have embraced a broader view of addressing prevention and wellness in our beneficiaries. We now have several efforts underway to bridge the gap between clinical and community-based care. In this article, we discuss the results of research to date, describe current efforts to evaluate and engage with community-based wellness and prevention programs, and outline some challenges that we have recognized in fully integrating these interventions into the Medicare system.

Recognizing the potential of community-based wellness and prevention programs to improve health and reduce medical costs among Medicare beneficiaries, Congress called upon the Secretary of Health and Human Services to evaluate these programs under Section 4202(b) of the Affordable Care Act. To address this statute, CMMI first directed an evidence review and environmental scan of existing wellness programs, which Altarum Institute completed in 2011. Altarum rated the strength of peer-reviewed literature surrounding a variety of wellness and prevention programs and found several with the potential to benefit older adults (4). The results of this first phase of research informed the selection of promising programs for the second phase of research, a retrospective analysis of claims-based outcomes for Medicare recipients who participated in select wellness interventions from 1999 to 2012. Acumen LLC completed the retrospective study in January 2013, and their findings along with those of Altarum formed the basis for a Report to Congress delivered In November 2013 (5).

As described in the Report to Congress, Acumen found statistically significant total medical cost savings for four established wellness programs: EnhanceFitness (EF), Arthritis Foundation Exercise Program (AFEP), Arthritis Foundation Tai Chi Program (AFTCP), and Matter of Balance (MOB). Two additional programs, the widely disseminated Chronic Disease Self-Management Program (CDSMP) and the Arthritis Foundation Aquatic Program (AFAP), demonstrated reductions in inpatient hospital costs, which indicate a potential for future long-term savings. One common element of the programs that were associated with total cost savings is that they all included consistent physical activity to prevent and manage chronic conditions. These findings suggest that physical fitness may be a critical mechanism through which to achieve benefits in health, utilization, and cost outcomes.

The next phase of research under the 4202(b) legislation is currently underway: a prospective evaluation of new participants in wellness programs. Acumen LLC, in partnership with Westat, is conducting this study, with initial results expected in 2016. While the retrospective study showed some promising results, it was limited by the inherent selection bias in beneficiaries who voluntarily enrolled in wellness programs. Although Acumen matched program participants to non-participants based on clinical and sociodemographic factors as well as cost and utilization patterns, there still may be an unobservable difference in people who seek out community-based wellness and prevention programs. The prospective study will attempt to address selection bias through a population survey to measure Medicare beneficiaries’ readiness to engage in wellness interventions, which will allow for more precise matching between participants and controls based on personal motivation factors. The survey will also gauge knowledge of and interest in wellness programs, which will inform efforts to scale interventions.

Along with the 4202(b) evaluation, CMMI is considering proposing an innovative new community-based service delivery model, the Accountable Health Community (AHC), aimed at achieving better care and lower health care costs for beneficiaries with highly prevalent chronic diseases within a defined geographic area. AHCs would utilize funds from CMMI as well as from other public and private funding sources to provide a full range of preventive, non-medical, and community-based health services. CMMI funds would be used to strengthen the local infrastructure and provide the “glue” to coordinate and align services provided by clinical and social service partners as well as private payers within communities. The model is designed to create a foundation upon which these integrated community services are available and leveraged to achieve the greatest impact on CMS beneficiaries.

These efforts demonstrate a commitment on the part of CMMI to incorporate community-based wellness and prevention programs in the continuum of care for Medicare beneficiaries. Nonetheless, there are challenges that remain in terms of fully integrating community-based interventions into the Medicare payment system. First, the cost/benefit ratio of implementation costs to Medicare savings needs to be made clear before wellness programs are widely offered to Medicare beneficiaries. Current programs are primarily funded through grants and do not take into consideration the costs of delivering the interventions on a larger scale and whether or not the payer would receive returns on investment. The prospective study will try to address this issue by calculating the cost to administer programs in light of savings accrued to Medicare. Furthermore, community-based wellness and prevention programs rely on a non-clinical workforce of lay instructors that do not fit into current Medicare payment structures. Thus creating a benefit for community-based prevention and wellness intervention will require reconsideration of how CMS can compensate non-traditional health providers. Medicaid recently allowed for a broader range of providers to administer preventive services to “(1) prevent disease, disability, and other health conditions or their progression; (2) prolong life; and (3) promote physical and mental health and efficiency,” as long as the services are recommended by a physician or licensed provider (6). Medicare, however, has yet to incorporate non-clinical providers into the reimbursement system. We hope that our current projects will offer more perspective into these challenges and provide insights on how to make community-based wellness and prevention programs accessible and available to a broader population of Medicare beneficiaries.
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In trying to improve health, particularly for the millions of older Americans with chronic conditions, many researchers focus solely on improving the professional health care system. Better medications, care protocols, and other clinical interventions are important, but much of chronic care takes place away from the clinic or hospital and in one’s home or community (1). Evidence-based health promotion programs (EBP) are an important way by which community agencies and health professionals can work together to offer older adults and their families proven ways to take control of their health and live the lives they want (2).

Archstone Foundation is a private independent grant making foundation with a mission of preparing society to meet the needs of an aging population. During the last two decades, the Foundation has supported the development, evaluation, and dissemination of a range of evidence-based programs in areas including fall prevention, physical activity, chronic disease management, caregiver support, and mental health. It also funded the development of Better Choices, Better Health, the online version of the Stanford Chronic Disease Self-Management Course, to broaden its reach to underserved populations. Archstone Foundation has supported the cultural adaptation of EBP to meet the needs of increasingly diverse older adults. It has funded local and national coalitions to support the dissemination of EBP, including the Falls Free Initiative led by the National Council on Aging (3). Most recently, the Foundation has funded the Evidence-Based Leadership Council to ease the challenges of dissemination and adoption of EBP by community-based organizations and health care systems.

Whether it is foundation funding, Older Americans Act funds, or resources of the organizations offering the programs, funds are limited. So are participants’ and program providers’ time and energy. The development of EBP for older adults allows limited resources to be directed to programs with the greatest probability for positive impact. As a funder looking at hundreds of requests each year, confidence in the science is critically important. We recognize that when we support any given program, other programs may struggle. EBP give funders greater assurance that what we fund will deliver meaningful results.

Archstone Foundation and many other funders have supported EBP out of a desire to improve health outcomes and quality of life for older adults. We value the programs’ self-management strategies that empower older adults, while effectively improving their health. EBP have been supported out of a desire to provide high quality, effective, and sustainable programs with a broad reach, and proven outcomes when done with fidelity to the original model (4).

Healthy aging initiatives for older adults require broad and effective community collaborations (5). Researchers, community-based organizations, older adults, health care systems, government, and funders, are all important partners in the development and effective use of EBP. Funders vary in their approach to grant making and where in the process they can engage in partnerships. Some will fund program development, while others may fund evaluation, and/or replication.

Reflecting upon the last few decades, there has been a remarkable improvement in the number, variety, and quality of evidence-based programs. A few examples of the programs include: the Chronic Disease Self-Management Program, addressing several chronic conditions; A Matter of Balance, Stepping On, and Tai Chi for Better Balance, addressing fall prevention, PEARLS (Program to Encourage Active, Rewarding Lives for Seniors), and IMPACT (Improving Mood-Promoting Access to Collaborative Treatment) addressing depression; Fit and Strong! and EnhanceFitness, addressing exercise. There is now an alternative to the free-for-all of “do it yourself” programs, developed without standards or proof of outcomes, as was the case only a few years ago. We now have a system of programs with varying levels of evidence targeting a number of health and quality of life concerns. The Centers for Disease Control and Prevention, the SAMHSA National Registry of Evidence-Based Programs and Practices, the Administration of Community Living, and the Agency for Healthcare Research and Quality are a few of the agencies that have established processes for evaluating, and certifying or registering programs as evidence-based. We are also seeing a growing number of programs addressing the needs of our diverse older adults (6). This entire Frontiers in Public Health journal issue is devoted to the study of EBP and their value.

It is important to recognize that there has been resistance to the widespread use of evidence-based programs. This resistance offers lessons in how to improve the field (7). Some have feared that EBP will stifle the creativity of practitioners and that the programs cannot respond to the unique attributes of a community, especially diverse communities. This should encourage researchers to look at how programs can be customized and better targeted to specific populations and their needs. A community-based participatory research approach that engages older adults and practitioners along with researchers in the development of new or adaptations of existing EBP may hold promise (8). Further, perceived costs and administrative barriers in offering EBP, key impediments to the spread of EBP, may suggest process improvements in these programs’ management and delivery, such as those being explored by the Evidence-Based Leadership Council. Examples of improvements to support organizations that wish to offer multiple EBP could include shared data management systems, common evaluation tools, coordinated training and technical assistance, and common core curricula (9).

Looking to the future, our challenge is to expand the breadth of offerings, improve the quality, and ease the adoption of evidence-based programs. To realize the potential of EBP, we will need to prepare our workforce to understand, implement, manage, and promote the programs (10). The use of EBP for older adults is still a relatively new phenomenon, and we are far from bringing even the most established programs to scale. Evidence will change over time, and ongoing work will be necessary. The growing diversity in the older adult population will compel us to develop, evaluate, and disseminate new EBP. There is tremendous opportunity to build partnerships and to continue to grow this exciting movement for improving health and quality of life for older adults through evidence-based programs and healthy aging initiatives.
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In the early 1990s, the Stanford Patient Education Research Center developed the Chronic Disease Self-Management Program (CDSMP) to test the hypothesis that people with comorbid conditions could benefit when placed in a common intervention. At that time, the existing paradigm consisted of having patients attend only disease-specific education programs. In 2013 alone, 50–100,000 people in 36 countries attended the CDSMP. How did this happen? We do not know the answer, but have some ideas. The following is a brief history and some key insights.

DEVELOPMENT

In 1990, to determine patient-perceived problems, we held 11 focus groups with people with chronic conditions. Participants talked predominately about symptoms, and thus the program was built around breaking the symptom cycle and tools that participants could use to accomplish this. By basing a program on end-user problems, we assured their interest. Insight: one cannot underestimate the importance of having happy and excited end-users. This can only be accomplished by meeting user needs.

We developed the CDSMP for translation into practice. It is taught by peers. Every minute was and continues to be scripted for both content and process. Insight: the design process accounted for many of the things that enabled the CDSMP to be a success. Translation cannot occur without a set protocol that can be followed by others.

The CDSMP was based on self-efficacy (SE) theory. While many interventions are informed by theory, the CDSMP systematically incorporated SE theory. SE theory states that one’s confidence in achieving a desired behavior predicts their level of success. SE can be enhanced through skills mastery, modeling, reinterpretation, and social persuasion (1). All of these are used throughout the program. For example, participants made action plans (skills mastery) and shared with other participants their confidence in achieving their plan each week. If a participant’s confidence was low, then the leaders and other participants helped them problem-solve (2). Insight: theories are useful – but only if theories are translated into programmatic elements.

The original randomized trial had four outcome categories that were of interest to different communities (3). Behaviors such as exercise were of interest to the behavioral science community as was SE. Symptom-based outcomes (pain, depression, fatigue) were of interest to patients and health-care providers, while changes in utilization, such as days in hospital and emergency department visits were of interest to health service researchers, government, and others who pay for health care. Insight: choose outcomes that are of interest to communities and policy makers you hope will use and adopt your program.

EARLY REPLICATION

At the end of the original randomized trial, there were improvements in all four categories. Hospitalization was reduced by 8 days. Based on these data, Kaiser Permanente, one of the original study partners, decided to trial the program nationally in 1998. This longitudinal study had similar outcomes to the original trial (4). Insight: having a respected partner who is also an early adopter gives translation a head start.

At about this same time, having read our original article, others from around the country began to call inquiring about the program. Insight: publish as soon as practical using language understandable outside the scientific community. Publications should be aimed at scientific, practice, and policy communities.

Based on this interest, we started offering one or two yearly trainings in 1999. Our aim was to give each organization the capacity to train its own leaders and to grow its own program. As developers, we saw our role as offering training and technical assistance. What began with 20–40 trainers per year has grown to 400 or more new trainers per year. Each pair of new trainers has the capacity to offer programs and train local leaders. Insight: building organizational capacity is an important translation element. To do this, one must devote resources to training and supporting others.

LEGAL STUFF AND AGILITY

By the early twenty-first century, requests for training were rapid. There was a need to put more structure around the translation process. There has never been a business plan. Rather, the business of translation was and continues to respond to changing needs. Early on, Stanford administration showed little interest in our activities. As we involved more organizations, the University became concerned about liability. To mitigate this issue, we worked with the Stanford Office of Technology Licensing to establish policies. Insights: program developers need to worry about liability and licensure issues.

There were five potentially competing interests, the legal interests of the University, the need to keep the workshops affordable for adopting agencies, the need to sustain a training technical-assistance (TA) infrastructure, the financial interests of the program developers, and the need to minimize bureaucracy. At this stage in translation, many program developers form their own companies or collaborate with an existing company. However, the developers were not interested in becoming entrepreneurs. We decided to continue working within the University. License price ($500) was set to allow an agency to offer 30 workshops over 3 years for approximately 300 participants. Insight: in translating products to widespread use, there are many competing interests. It is best to acknowledge these and work at a fair compromise early.

Between 2000 and 2010, both the licensing and training policies adapted to changing times and became more codified. With the help of the Office for Technology Licensing, we created and continue to create different types of licenses. See http://patienteducation.stanford.edu/licensing for current license policy and http://patienteducation.stanford.edu/training/trnpolicies.html for training policy. Insight: while personal preference and knowledge can run early translation efforts, true widespread translation requires “rules and regulations.”

POLICY

In 2003, the U.S. Administration on Aging, AoA (now a unit of the Administration for Community Living, ACL) in collaboration with CDC and other public and philanthropic organizations, funded 14 sites to embed evidence-based programs into community-based organizational networks. It was only after several of the applicants wanted to use the CDSMP that the head of the National Council on Aging TA Center for these grants called Stanford. Until this time, no one at Stanford knew anything about this initiative. Because of this collaboration, more than 3000 people had participated in evidence-based programs including the CDSMP (5). Insight: sometimes adoption on a national level comes from the grass roots up.

In 2006, the U.S. Department of Health and Human Services announced collaboration between AoA, NCOA, and the Atlantic Philanthropies to build CDSMP capacity across the United States. AoA awarded funding to 27 states. This funding mandated adoption of the CDSMP and encouraged the use of other evidence-based programs. These programs served approximately 50,000 people (6). Between 2005 and 2010, organizations not funded by AoA also began to offer the CDSMP. These included major health plans, a third-party insurer and local agencies. In 2010, as part of the American Recovery and Reinvestment Act, ARRA recovery funding, AoA in collaboration with CDC, provided grants to 45 states, Puerto Rico and the District of Columbia for disseminating the CDSMP. The goal of 50,000 completers (those who had attended four or more sessions out of six) was reached and surpassed. Insight: even in bad times good things can happen. Insight: when opportunity knocks it is important to have “shovel ready” projects.

As part of the AARA funding, the CDSMP was evaluated in a large study involving 22 organizationally and geographically diverse sites. The outcomes demonstrated that the program continued to meet the triple aims of health care, better care, better health, and lower costs (7). Following ARRA, more secure funding was achieved in the AoA (now ACL) budget. Authorizing legislation in the Older Americans Act has long included Title IIID for Disease Prevention and Health Promotion. Beginning in 2012, ACL required states to use these funds ($21,000,000) for evidence-based programs. Also in 2012, CDSMP became a small line item in the AoA (now ACL) budget financed through the 2012 Affordable Care Act Prevention and Public Health Fund. While the funding was much reduced from that received from AARA, 22 states received grants. Some states that had been funded under AARA were not refunded through these grants. However they continue to offer the CDSMP utilizing IIID and other monies coming from many sources. These include foundations, health care, and other local, state, and federal agencies. UniteHere, a union of mostly low paid service workers, recently completed its second year of offering the CDSMP, mostly in Spanish. They have reached several hundred workers in the Los Angeles area and are currently expanding the program to their members in many other cities. Insight: if a program meets local needs and is liked by both agencies and participants, there is life even when funding is reduced. Insight: if grant funds can build capacity and engagement, sometimes programs can be sustained through other sources.

CURRENT CHALLENGES

In 2014, the CDSMP continues to gather momentum. It has multiple funders among U.S. federal agencies as well as U.S. foundations and health-care systems. As the program has grown, so have the challenges for its creators. (Please note that there are many other challenges for those offering the programs.)

ENCOURAGING AND DISCOURAGING ADAPTATIONS

There is constant pressure to adapt and modify the CDSMP. These requests usually come from people who have not seen or participated in the program and usually know “what is best for my population.” These requests range from wanting to change content to changing length or format. Insight: there is distrust of anything “Not Invented Here.”

We usually tell the requesters to try the program, and then ask the participants what they want to change. Requests for changes in format and length or large amounts of content cannot be met without rewriting the CDSMP and re-evaluating the new format with a new population. This has been done successfully a few times and has resulted in the pain self-management program and the hepatitis-c self-management program, among others (8, 9). Recently, we have encouraged groups wanting to make changes to ask permission for small, rapid-change cycle experiments and to report the finding. However, few have conducted such experiments. Insight: when given a process rather than permission for making change, there is little uptake.

FIDELITY

Evidence-based programs always have the challenge of standardization. Without standardization, the evidence base is lost. As the core of trainers has grown larger (over 1000 master trainers and many thousand leaders), maintaining quality programs is more difficult. The use of webinars, administrative and fidelity manuals, and email discussion groups helps with the centralization of key training and technical assistance (10, 11). Insight: fidelity is a delicate balance that constantly has to be re-evaluated and maintained.

It is unusual for a program creator to remain involved with widespread translation. There have been several challenges. First of these is moving among academic, training, technical assistance, promoting, and cheerleading roles. Insight: if you do not like juggling, do not join the circus.

The second is how to finance core translations activities such as training, technical assistance, and updating materials. Monies from federal agencies and foundations, for the most part, go for program delivery and are seldom earmarked for these core activities. This means that the core functions must become self-sustaining through charging for such activities as training, materials, and TA. Insight: the financing of core translation activities can help or hinder translation and must be planned and flexible.

SUMMARY

This is a personal 22-year retrospective look at insights gained as the CDSMP has moved from concept to translation. This retrospective look has been both surprising and humbling. I look forward to learning what comes next.
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There is an error in the original manuscript under the Section “Early Replication”. The number of days of reduced hospitalization should be 0.8, not 8 as originally published.
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This commentary will present the challenges and successes of implementing and sustaining an evidence-based falls prevention program using a lay leader model. The evolution from professional educator to lay leader will be described, as well as the benefits of this model for individual participants, reducing falls and financial savings for CMS. Falls are the leading cause of death from injury and the most common cause of non-fatal injuries, resulting in emergency department visits in the older adult population with an estimated cost of over $30 billion for direct medical costs alone. Older adults who fall and are not injured may develop a fear of falling and limit activities with subsequent further loss in physical function, resulting in an increased risk of future fall (1).

A matter of balance (MOB) was developed and tested in the 1990s at Boston University’s Roybal Center for enhancement of late-life function as a comprehensive approach to maximizing activity engagement and function and reducing fall risks with funding from the National Institute on Aging (2, 3). Professionally led, utilizing physical therapists, occupational therapists, registered nurses, and social workers, this evidence-based, small group health promotion program for older adults used cognitive-behavioral techniques to reduce the fear of falling (2, 3). Participant outcomes from the randomized clinical trial (RCT) included significant improvements in falls management, falls self-efficacy, falls control, increased activity levels, and reductions in social isolation (2).

From a community perspective, utilization of health care professionals as class leads made the intervention expensive and difficult to sustain. A matter of balance/volunteer lay leader (MOB/VLL) model was developed with a translational research grant from the U.S. Administration on Aging to increase adoption of the program and thereby reach significant numbers of older adults in the community. The core elements of A MOB include (a) cognitive restructuring and behavioral activation activities that promote the belief that falls and fear of falling are controllable; (b) enhancing falls self-efficacy and falls management by helping participants set realistic goals for increasing activity; (c) promoting changes in modifiable risk factors such as securing loose rugs in their home environment; and (d) teaching exercises known to reduce risk of falling by increasing strength and balance (4). MOB/VLL maintains these cognitive restructuring activities. Experts in exercise were consulted concerning adaptations to ensure that exercises taught in the translation promoted increased strength and balance needed to reduce risk of falling and were safe for persons with osteoporosis and/or joint replacements.

Utilizing a train-the-trainer model, the partnership for healthy aging (PFHA) adapted the program, remaining true to the original MOB model. Since 2006, over 900 Master Trainers have been educated in 38 states by the PFHA in all aspects of the program utilizing a Master Trainer curriculum. Master Trainers then teach VLL utilizing a VLL curriculum and manual. A Guest Therapist handbook was developed to include a professional visit to one class to address participant concerns, demonstrate how to get up from a fall and other clinical issues. Each participant receives a participant workbook for their use at home. In the past 7 years, the translation to a lay leader model has made MOB/VLL available to over 45,000 older adults across the U.S.

Participants report significant increases in falls efficacy, falls management, and falls control at 6 weeks, 6, and 12 months, achieving comparable outcomes with those of participants in the RCT (5). The success with MOB/VLL suggests that other evidence-based programs currently requiring professional staff can be adapted for facilitation by volunteers. Further, this successful translation of a professionally led health promotion program into a volunteer lay leader model promotes embedding the program in community-based organizations, thus, making it more broadly available to older adults in diverse settings.

Volunteer lay leaders who facilitate the program report a sense of confidence about teaching, find it a rewarding experience and are enthusiastic about seeing older adults gain more independence. In a follow-up survey, lay leaders indicated that they gained a sense of accomplishment (80%), found their purpose in life had increased (48%), felt they could make a positive difference in another person’s life (76%), and increased their own confidence about managing falls (84%) (5).

The Centers for Medicare & Medicaid Services’ Evaluation of Community-based Wellness and Prevention Programs under Section 4202 (b) of the Affordable Care Act documents the economic value of MOB/VLL (6). Participation was associated with total medical cost savings, reflecting cost savings in the unplanned in-patient, skilled nursing facility, and home health settings. For example, there was a $938 decrease in total medical costs per year driven by a $517 reduction in unplanned hospitalization costs, a $234 reduction in skilled nursing facility costs, and an $81 reduction in home health costs (6).

Matter of balance/volunteer lay leader offers participating organizations the opportunity to bring an evidence-based fall prevention program to the community. A host of delivery organizations are used, including aging service providers, health departments, trauma departments, rehabilitation teams, universities, and housing. Benefits of offering an evidence-based program include new collaborations and strengthening current partnerships. It also serves as a link to support older adults living independently in the community. Creating dynamic partnerships makes this program available to numerous older adults, resulting in decreased falls, increased cost savings, and provision of continued involvement in life.

It is imperative that a MOB continues to reach older adults in the community. Strength, balance, and decreased fear of falling improve older adults’ quality of life and independence. To accomplish this, we must engage health care providers to increase referrals, enabling older adults to continue to live independently in their homes, senior housing, senior living, or assisted living. A MOB is one step for an older adult to stay engaged, but it is essential that programs are readily available and accessible.
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TRANSFER OF STEPPING ON: FROM AUSTRALIA TO US

Stepping On is a small-group, self-efficacy based, 7-week community workshop designed to reduce falls. It addresses four major areas: strength and balance exercises, medication review, home modification, and vision. Sessions are facilitated by a trained leader and a peer co-leader. Physical therapists teach participants to perform and advance balance and strength exercises during three sessions and a pharmacist, low vision expert, and community safety expert attend one session each. A randomized controlled trial, published in 2004, showed Stepping On participants had a 31% reduction in falls compared to controls (1).

We brought Stepping On to Wisconsin from Australia in 2006, initially training nine leaders from eight counties. Training was informal; leaders read the Australian Stepping On manual and conversed with program developer, Dr. Clemson. In the original study, occupational therapists led the workshop. However, we did not require leaders to be health care professionals. Our initial results were mixed. While leaders, host organizations, and participants loved the program and it spread quickly, evaluation of 151 participants showed no reduction in falls from 6 months before the workshop to 6 months after. Was the program not suitable for community settings in the US, or did it need more development to improve fidelity of implementation?

REPACKAGING STEPPING ON: DEFINING KEY ELEMENTS AND ADDRESSING FIDELITY

The CDC provided 4 years of funding to develop and test a Stepping On package for US national dissemination to answer that question. Following the replicating effective programs framework (2), we began by identifying the program’s key elements. These elements are not obvious because Stepping On is a complex behavior change intervention, with many activities and objectives for each session. An international panel of experts in falls, adult learning, and exercise identified key elements through the modified Delphi technique (3). Once key elements were identified, we prepared a US version of the Stepping On Leader’s Manual, trained one new leader, and implemented the program once, monitoring each weekly session to evaluate fidelity. We observed substantial fidelity lapses. For example, the leader taught (i.e., lectured) rather than facilitated, did not leave time for Q&A, and rarely encouraged participants to share experiences. Participants did not progress their exercises.

Using root cause analysis, we identified underlying causes of the fidelity lapses and mapped solutions. First, we identified three prerequisites for being trained as a Stepping On leader: (1) background as a health professional, allied health professional, or fitness expert; (2) experience facilitating an adult self-management program; and (3) professional experience working with older adults. Second, we better defined the target population for the program. Individuals who use a standard walker for indoor ambulation may be too frail to benefit from Stepping On, and may require a more individualized approach. In addition, older adults with impaired cognition may not be able to participate fully. Third, we learned that sponsoring organizations need to clearly understand what is involved in implementing Stepping On before committing to its success. With the CDC, we developed an implementation guide (4) to help agencies understand what the program entails. Ultimately, root cause analysis changed how we select, train, and coach new leaders, identify and recruit participants, and prepare organizations to implement the program.

DEVELOPMENT OF TRAINING INFRASTRUCTURE

Once we had refined the program for national dissemination, we needed a structure to house it. We created the Wisconsin Institute for Healthy Aging (WIHA) to foster successful dissemination of evidence-based health promotion programs in Wisconsin, and national dissemination of Stepping On. WIHA now trains Stepping On leaders and master trainers, licenses organizations to deliver the program, and provides technical assistance and updates. Master trainers observe one workshop session for each new leader they have trained, providing coaching after the session to ensure fidelity. Once a leader has successfully delivered two workshops and passed a fidelity check, he/she may become trained as a master trainer.

SUCCESSES IN REACH AND EFFECTIVENESS

Stepping On has been implemented in Wisconsin and 19 other states with over 7,000 older adults participating to date. Community-based organizations value the program, and WIHA’s training and coaching results in successful adoption and high-fidelity implementation. Older adults enjoy Stepping On and recruitment is relatively easy. Invited experts, once having participated, want to continue. Since we reconfigured the implementation package based on root cause analysis, the program has been highly effective. Evaluation of 2,018 participants from 2008 to 2011 showed a significant 50% reduction in falls from 6 months before to 6 months after the program.

CONTINUING CHALLENGES AND SOLUTIONS

A number of challenges hamper implementation and sustainability. For example, some organizations struggle to identify leaders and guest experts for the workshop. To overcome barriers to adoption, WIHA piloted a coaching intervention to help organizations implement Stepping On. The intervention, based on a process improvement methodology called NIATx (5), was effective. In a randomized trial, counties receiving coaching had twice the increase in number of workshops in 1 year, compared to counties on the wait list (p = 0.056). Currently, to help organizations with start-up, WIHA provides coaching, a pre-leader training webinar, and a wide array of materials through its website (www.wihealthyaging.org). Additionally, WIHA hosts a leader listserv, quarterly newsletter, and an annual Healthy Aging Summit where leaders learn and exchange ideas with researchers, community partners, and health care providers.

Program reach is also a challenge. Implementation is limited among African-American, Hispanic, tribal, and other minority cultures. In response to this need, we are working on an adaptation, “Pisando Fuerte,” for Spanish-speaking seniors. Such adaptations are urgently needed to extend benefits of this evidence-based program. Increased funding will help expand Stepping On’s reach. Title III-D of the Older Americans Act provides minimal funds for the aging network to implement evidence-based health promotion programs. There is no reimbursement (yet) through Medicare or Medicaid, and little investment from insurance or health maintenance organizations. While increasing participant fees would help fund program implementation, it would hinder participation by low-income older adults. We need policy changes that enable all at-risk older Americans to benefit from this effective program.

CONCLUSION

We have successfully translated Stepping On from research to practice. This translation has been possible only through united efforts of researchers, policy-makers, and community agencies. Such a combination of stakeholders, dubbed the “triangle that moves the mountain” (6), creates success not only for the present but also for the future. Expanding Stepping On through continued partnerships across public health, aging, health care, and injury prevention sectors is the necessary next step to achieve the goal of population level reduction in falls and related injuries.
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Village: A group of houses and associated buildings, larger than a hamlet and smaller than a town.

Tribe: A social division in a traditional society consisting of families or communities linked by social, economic, religious, or blood ties, with a common culture and dialect. Oxford Dictionary.



Effective fall prevention efforts bridge the silos between clinical and community practice. A fall experienced by an older adult is rarely a straightforward event. Typically, falls are due to complex inter-related medical, behavioral, and environmental risk factors (1). For many older adults, medical risk factors such as medication reconciliation, treatment of atrial fibrillation, or physical therapy to address gait and balance impairments are primary in fall prevention (2). However, this is only the beginning of the fall prevention story.

Once medical risk factors are managed, the focus of risk management should transition to behavioral and environmental factors (3). This will ensure that the older adult has the ability to safely interact with their environment to prevent a future fall. One of the most robust interventions is strength and balance training to minimize fall risk (4). Two hours of strength and balance training done each week is the minimum dose required to effectively prevent a fall or fall-related injury (5).

To achieve this dose of exercise typically requires a behavior change (6). Established protocols to transition from a clinically supervised rehabilitation program to an evidence-based community program will support this behavior change. Once the initial clinical-community transition is complete, to further support behavior change, the older can be embedded into the continuum of the community. For example, the older adult could move from programs that target the more frail and deconditioned, like Stepping On (7), to those that target more robust individuals, like Tai Chi (8).

This proposed model supposes that infrastructure is in place to build a continuum of care where none exists. To achieve this model, stakeholders have called for multi-level, multi-component interventions, with the goal of engaging policy makers, healthcare providers, community providers, and older adults themselves. Many have compared these efforts to building a “village” of providers (9).

The concept of “village” is appealing, though may be inherently flawed. A village is a group of buildings that simply share the same physical location. These buildings are not necessarily inter-related, inter-dependent, or even connected by a common culture or value system. Besides being in the same physical location, there is no common commitment among members of a village.

This scenario of assumed but not confirmed alignment of priorities and goals often plays out in fall prevention. Many public health providers mistakenly assume that healthcare providers integrate fall risk screening and management into their practices. For example, an evidence-based fall prevention exercise program is offered in the community. An older adult is interested in attending the program, and must be cleared by their physician before participating. The older adults request a falls screen from their physician. The physician, however, does not understand her expected role in fall prevention. She has not been trained in fall screening. She assumes that if the patient is asked to be screened then she is at risk of falling, and is not going to be safe in the community program. This is not an atypical behavior; studies have shown that less than 30% of healthcare providers who interact with older adults screen for falls on a routine basis (10).

Physical therapists are also uncertain about their roles and responsibilities in the fall prevention continuum. For example, few physical therapists are aware of evidence-based programs that target populations at risk of falling (11). They also may not understand the role of State Fall Prevention Coalitions, or perceive them as partners in creating a continuum. In a survey of PTs interested in disseminating the Otago Exercise Program (OEP), the majority of PTs indicated that support of a program by State-Based Fall Prevention Coalitions was not a facilitator to program implementation (11).

A similar story exists from the public health perspective. State-Based Fall Coalitions identified working with healthcare providers to disseminate evidence-based fall prevention programs as a top priority (12). However, it is clear that a disconnect exists between the expectations and actions of healthcare providers by the Coalitions may be resulting in gaps in the continuum.

A final example is the complex and misunderstood role of older adults. Though almost all Fall Prevention Coalitions have the goal of education and public awareness, few, if any, actually have older adults as active members of their coalitions (12). Preliminary evidence from pilot studies supports a disturbing trend that even by educating healthcare providers and offering innovative programing, many older adults are likely to refuse when offered an intervention to minimize their risk for falling.

A “tribe” differs from a “village” in that there is a shared common culture and values. Everyone has a prescribed job to achieve the common goals. For effective multi-level fall prevention efforts to happen, we may want to shift the paradigm from assuming each stakeholder understands their roles to describing and motivating stakeholders to be part of a shared social movement.

What would this look like for future efforts? Current tribe building efforts have demonstrated success. For example, the Oregon State Department of Public Health (DPH) engaging the state chapter of the American Physical Therapy Association to educate physical therapists about the role of public health in fall prevention and providing partnership models. This partnership was designed to facilitate the implementation of the OEP. It was discovered that physical therapists were not familiar with the OEP. Once they were invited to engage with the program, and supported by the Oregon State DPH, OEP adoption and implementation rates increased. The Community Health Worker (CHW) Training described by St. John et al. is another example (13). The goal is to educate CHWs about their role in fall prevention, and in turn to help the CHWs educate their older adult clients. This will ensure that the CHW can contribute to the tribe by contributing to a knowledge base they can use to educate and engage with other healthcare providers who care for their clients (13).

Starting with a small group and crossing between disciplines, educating and engaging all key players, and building a common culture of fall prevention will be the key to creating an effective tribe. Every member, no matter how old or young, licensed professional or community provider, has a significant role to play, they just may not know it yet. As we move forward in dissemination and implementation of evidence-based fall prevention programs nationally, the more members we recruit to the tribe, the more successful we will be at addressing the problem of falls.
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EnhanceFitness (EF) is a prime example of an evidence-based physical activity program that has been disseminated far beyond its original study site. This commentary will provide an overview of the evidence, history, successes, challenges, and vision for increasing the availability and accessibility of EF. This overview is intended to be an example for evidence-based programs that want to move beyond their study sites to wider dissemination.

In 1994, researchers at the University of Washington Health Promotion Research Center (UW HPRC) and Group Health Cooperative (a health maintenance organization) collaborated with Senior Services, a non-profit community-based organization, to conduct a trial of a multicomponent disability prevention program. One hundred older adults were recruited for a 6-month study at a State of Washington senior center. Even before the pilot study ended, participants requested to keep the exercise class component of the intervention as a permanent activity at the center. Not only were the center members excited about participating, but study measures showed that the intervention group significantly improved in fitness and health: 13% improvement in social function; 52% improvement in depression; and 35% improvement in physical functioning. The control group (center members who did not participate in the program but who attended other senior center activities) deteriorated in these measures over the same period (1).

After completion of the original study, wishing to see that the successful program move beyond the original study site, partner agencies agreed that Senior Services was best positioned to hold the license for the program and oversee its dissemination. Senior Services’ dissemination strategy has been to license, train, and support community-based delivery sites that adopt EF. This strategy has been quite successful over the years and has balanced the need to maintain fidelity to the program’s protocols with the mission to expand the program’s reach in a sustainable way (2).

Since the years following the original study, from 1999 to mid-2014, EF has been offered in 34 states, at nearly 700 locations. Early on, expansion was largely due to Senior Services’ marketing of the program at the annual conference of the National Council on Aging and American Society of Aging. In 2006, the US Health and Human Services’ Administration on Aging (AoA) included EF as one of the approved programs for the Choices for Independence grants, placing it in the AoA’s highest tier of evidence-based programs (3). As a result, program adoption increased significantly in the grantee states. This growth continued in the following year (2007), when the Centers for Disease Control and Prevention Arthritis Program (CDC-AP) reviewed and classified EF as “arthritis-friendly” and it was adopted as a recommended intervention by the Arthritis Program (4). As of mid-2014, according to data collected and maintained by Senior Services from program implementation sites since 1999, EF has served over 45,000 unduplicated participants.

Throughout the program’s history, crucial support from several directions has spurred and sustained its growth. National policymakers and funders have embraced the program, prompting significant uptake far beyond the borders of the program’s home region of western Washington. In addition, these agencies have helped to fund Senior Services’ development of a comprehensive online data management platform that allows both local and centralized reporting about participant- and site-level participation and outcomes. The same platform supports Senior Services’ tracking of program licensing and funding, as well as site, staff, and training information. This internal data management infrastructure has been invaluable in allowing Senior Services to monitor program reach and fidelity, while the user-facing element allows EF’s licensees to provide meaningful reports both to their funders and to their participants, and to monitor the success of their own implementation efforts. At the other end of the spectrum from federal agencies, program participants themselves, not to mention their physicians, bolstered by subjective (5) and objectively demonstrable (6) changes in health and fitness, have been important champions for driving demand for program expansion at the community level.

EnhanceFitness has benefited from a strong continuing relationship with its original academic and healthcare research partners. This relationship has provided many opportunities to participate in research and evaluation efforts beyond the initial study. This work and the resulting articles published in professional journals (7) have ensured that the program’s protocol is kept up-to-date with the latest research in older adult fitness. Evaluation of the program’s adaptation for various cultural groups has demonstrated its ability to achieve acceptance and positive outcomes in new settings (8). Increased program dissemination to a variety of sites and populations brings increased organizational complexity as Senior Services seeks to support EF licensees in their implementation and sustainability challenges. The technicalities of managing what may be multiple new class sites, as well as recruiting, training, and retaining certified fitness professionals, are often difficult for EF licensees during implementation of the program. Most EF licensees are non-profits and sustainability in funding is a common challenge as they must pay for the initial EF license, annual license renewal fees, and instructors’ wages. The expertise of EF partners and researchers has assisted in studying solutions to these challenges.

EnhanceFitness has a vision for the future based on learning from additional research, partnerships, and funding since its original study. A new partnership with the American Council on Exercise, experts in the field of physical activity curriculum development and training, will ensure that EF instructors have the continuing education that they need to serve older adults with coexisting chronic conditions. Online delivery of training modules for instructors will help bridge the accessibility gap in remote areas for continuing education and support of that infrastructure. The program’s participation in Centers for Medicaid and Medicare Services (CMS) study beginning in 2014 is another step toward a long-time vision of EF becoming a Medicare reimbursable benefit. Continued work with the University of Washington on the adaptation of the EF program for participants with cognitive impairment will fill an ever-growing need. Expansion of locations through national partners, such as the Y of the USA and its 2,600 branches, will strengthen the EF network as a whole. Lastly, focus on increased referrals of patients from healthcare providers will fortify the links between the healthcare system and older adult wellness and self-efficacy. This is all possible based on the strong foundation built over the last two decades.
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Fit and Strong! began in 1998. It grew out of the Hughes doctoral dissertation many years ago that examined the impact of a model long-term home care program for older adults. We learned at that time (1981) that arthritis was the most common chronic condition reported by homebound clients and the condition that was most frequently cited by them as interfering greatly with their function. To learn more about this story, we obtained funding from the National Institutes of Health (NIH) to conduct a prospective, longitudinal study in Chicago of 600 seniors who were unselected for presence of arthritis at baseline. We found again that arthritis was the most common condition reported and the number one cause of disability (1). We also measured participant joint impairment and conducted an analysis to try to determine which joints were causing the problem. Analyses clearly indicated that osteoarthritis (OA) in the lower extremity joints was the culprit, a scenario that makes sense when considering that people use these large weight bearing joints to perform most activities of daily living such as transferring, climbing stairs, and toileting (2).

We conducted the longitudinal study in order to understand the links between presence of OA and development of disability. Once we understood the causal chain, it was clear that our next step should be the development of an intervention to interrupt it. We examined the OA physical activity literature and found that people with OA have two problems. They are aerobically de-conditioned and have weaker muscles than age-matched controls (3, 4). People who have OA have a lot of pain in their joints. For those with lower extremity joint pain, the natural tendency is to stop moving around, which is, of course, the worst thing that people can do. A sedentary lifestyle leads to further joint stiffening, pain, muscle weakness, aerobic de-conditioning, and weight gain; potentially setting people up for the onset of co-morbid conditions like heart disease and diabetes (5–9). So we decided that our intervention must consist of a multiple component physical activity program that included aerobic walking and strength training. We also wanted to design a short term (8 weeks) program that had long-term results. Therefore, we talked to experts in the field and learned that we needed to also include a health education/behavior change component. Like the evidence-based Chronic Disease Self-Management Program (CDSMP), we borrowed heavily from the self-efficacy literature to design this piece that helps people gain mastery over their OA through an active lifestyle (10).

The resulting program, Fit and Strong!, consists of three 90-min sessions per week over 8 weeks. The first hour of each session is devoted to exercise (flexibility, aerobic, and lower extremity strengthening) and the last 30 min is devoted to a structured health education/group problem solving curriculum. We tested the program in an efficacy trial that found differential benefits in the treatment group on physical activity, self-efficacy for exercise, and lower extremity stiffness at 8 weeks. At 6 months, those gains were maintained and we saw additional benefits on self-efficacy for adherence to physical activity over time and lower extremity pain. Several of these gains were maintained at 12 months with large effect sizes (11).

TRANSLATION STEPS

CHANGE IN INSTRUCTORS

The efficacy trial sought to demonstrate that a structured program of aerobic exercise and resistance training would not harm persons with painful lower extremity joints. The program was delivered by trained physical therapists who had experience working with persons with OA, but this was an expensive model for translation. By this time, we had obtained funding to test different ways of bolstering maintenance of physical activity after Fit and Strong! ends. This effectiveness trial was conducted on the south side of Chicago, enabling us to expand the reach of the program into largely African American communities. We used this study as an opportunity to conduct a natural experiment. We used the physical therapist instructor model with the first 200+ enrollees and then taught the remaining 300 enrollees using certified exercise instructors. Outcomes were very strong at 8 weeks and 6 months with both types of instructors, attendance was high and participant evaluations glowing (12). Therefore, we decided to move forward with the certified exercise instructor model. Overall long-term effects from this trial were very strong, including significant gains in physical activity over 18 months of follow up that were accompanied by improved lower extremity OA symptoms, observed performance gains in lower extremity strength, and mobility (risk factors for falls), and anxiety and depression out to 18 months (13).

PARTNERSHIP WITH AAA’S

We subsequently received funding from the Centers for Disease Control and Prevention (CDC) to test the translation of Fit and Strong! in partnership with Area Agencies in Aging in Illinois and North Carolina. This work with community partners enabled us to develop a license and fee structure, fine tune Lead (i.e., T), Master, and Instructor trainings, and develop many other types of materials including a program implementation guide and participant and instructor manuals. We also developed an interactive website that enables us to track participant attendance, conduct program evaluations, and collect a reduced set of outcome measures for all participants at baseline and immediately post-program. The outcomes now tracked across sites include: body mass index (BMI), lower extremity joint pain and stiffness, self-efficacy for exercise, engagement in physical activity, and energy/fatigue. We also learned along the way that some sites find it more practical to offer the program two times per week. We now allow providers to make this adaptation to the program when necessary as long as they cover the full complement of 24 sessions, which extends the program to 12 weeks in length.

HISPANIC VERSION OF FIT AND STRONG!

More recently, we developed and tested a new Hispanic version of the program, ¡en Forma y Fuerte!, in Chicago and Phoenix. That pilot taught us that many older Latinos who have immigrated to the U.S. have low levels of formal education. Our participant manuals are written for eighth grade literacy levels. We are now revising the Hispanic Manual to a fourth grade level and will work with instructors to use pictures and stories to get points across. We obtained participant baseline, 8-week and 6-month outcomes for this pilot. Preliminary analyses show strong results at both time points and we plan to publish the findings very soon (14).

LAY LEADER EFFORT

There is currently no process in place for providers to help graduates of an evidence-based program move on to a different, complementary evidence-based program. For this reason, we obtained foundation funding to examine initial steps that could be taken to bundle Fit and Strong! with other evidence-based programs like Matter of Balance and CDSMP. This lay leader effort is training people who have already been trained in an evidence-based program and layering the Fit and Strong! training on top. Currently, we are implementing the lay leader model in IL, TX, and MI, USA. Sites that are using the lay leader approach continue to use our interactive website to enter pre- and post-participant outcome assessments and attendance data. We will be analyzing the outcome data soon to learn whether participant outcomes with this new instructor model are as strong as outcomes seen with the physical therapist and certified exercise instructor models. Anecdotal feedback from participating sites has been very positive.

NEXT STEPS

Finally, while offering the program on the south side of Chicago we were asked by participants to include more information in the Fit and Strong! participant manual about diet/weight management. We researched this issue, learned about the strong relationship between overweight/obesity and knee OA, and obtained funding from the National Institute on Aging to compare the effectiveness of customary Fit and Strong! to that of a new version, Fit and Strong! Plus, that includes both physical activity and an explicit dietary change/weight management component. The new program also has 24 sessions, but the health education curriculum has been adapted to include dietary behavior change information intended to facilitate participant weight loss. Early returns from this study have been quite positive (15). We are also currently working with a colleague in the Department of Psychiatry at University of Illinois at Chicago who is testing an adapted version of Fit and Strong! for persons who exhibit symptoms of depression. This pilot is currently underway with older veterans who have been seeking treatment for depressive symptoms. This effort to adapt Fit and Strong! for use with a specific clinical population is very similar to the effort reported in this issue in the Reynolds et al. article to adapt and test the program with cancer survivors (16). Similar to the Reynolds pilot, the depression pilot team also removed the arthritis-specific material from manual and replaced it with material on recognizing symptoms of depression and managing them with physical activity. We are very pleased to see that the pilot of the Reynolds et al., adaptation of Fit and Strong! for cancer survivors improved their engagement in physical activity, self-efficacy for aerobic exercise as well as symptoms of anxiety and depression.

To conclude, the enduring hallmark of an evidence-based program is the capacity to produce the same, consistent results across different populations, geographic sites, and instructors. Fit and Strong! has demonstrated the capacity to produce nearly identical participant outcomes across six different evaluations with Caucasian, African American, and Hispanic participants; across sites in IL, MI, NC, TX, and AZ; and with three different types of instructors – physical therapists, certified exercise instructors, and experienced evidence-based program lay leaders. Our program that combines structured physical activity with health education for building self-efficacy and behavior change is starting to demonstrate similar positive outcomes with additional clinical populations like cancer survivors and is being tested with persons with symptoms of depression. We are also very excited about the potential contribution of the new Fit and Strong! Plus program to not only promote a physically active lifestyle but also simultaneously promote healthy eating and weight management. As the foregoing demonstrates, the chapter is still very much being written on Fit and Strong! adaptations and outcomes, so stay tuned for future developments!
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Texercise, a program developed by the state of Texas, promotes healthy lifestyle choices to help residents age and live their best. This commentary provides the conceptualization of the program, its growth over the years and how it is disseminated. The current federal direction on evidence-based prevention program for seniors from the Administration for Community Living and its potential influences on the Texercise program are also provided.

CONCEPTUALIZATION

Texercise, a health promotion program of the Texas Department of Aging and Disability Services (DADS), has seen dramatic growth since its inception in 1998. Originally developed by the state unit on aging (SUA) to support the Aging Texas Well initiative (1), Texercise is now a comprehensive health program with outreach and programing across the state. Texas’ obesity statistics and health indicators (2) highlight the need to help people improve their health and quality of life. The Aging Texas Well initiative (3) focuses on preparing Texas for a growing aging population and helps Texans understand the importance of planning for their futures. Good physical health is a key component of this initiative.

When first conceived, Texercise was an 8-month long statewide exercise campaign created to support the Aging Texas Well campaign. The primary Aging Texas Well message was that individuals, local communities and the state need to take the appropriate steps to prepare for an aging society. Texercise was developed to support that message, focusing on physical health and wellness action steps. After the initial Texercise campaign, agency leaders saw the value of a permanent state-level health promotions program that would support the work of Texas’ 28 Area Agencies on Aging (AAA) and the SUA’s activities.

The AAAs saw the potential to use Texercise in implementing Title IIID of the Older Americans Act, which focuses on disease prevention and health promotion. And the SUA saw the potential to enhance its messaging to reach beyond the 60-plus population into worksites and the community. Texercise also offered the SUA opportunities to involve state-level programs and business in partnerships through the program.

DISSEMINATION

After the launch, a small Texercise booklet featuring physical activity exercises and recommendations was developed with the guidance of Dr. Kenneth H. Cooper of the Cooper Aerobics Institute. The initial reaction to the booklet was overwhelming. The aging network, state partners, and older adults requested more, free wellness resources featuring practical information. The positive feedback from these stakeholders helped to generate a more comprehensive Texercise handbook, website, and fitness fact sheets.

At this point, the primary distribution methods for Texercise resources were the states 28 AAAs and a handful of state-level partners. Partnerships were developed with the Texas Governor’s Advisory Council on Physical Fitness, major non-profit associations and statewide media organizations to increase awareness of Texercise. As organizations outside the aging network learned about the program, they began requesting Texercise resources and tools. Simultaneously, non-traditional partnerships (e.g., trade associations, civic groups, faith-based entities, private industry, and businesses) were developed to share Texercise resources.

In 2004, the Texas Legislature reorganized Texas’ Health and Human Services agencies. The SUA, then known as the Texas Department of Aging, became the Texas DADS (4). The creation of DADS expanded the Texercise program’s primary population (60+) to include people 45 and over as well as people with intellectual and developmental disabilities. It also provided opportunities to further the program’s resources and delivery methods. New partnerships were developed, including partners that provide in-kind incentives and event development.

Texercise Classic, a 12-week program, was developed to accommodate requests from community organizations wanting a group exercise program. Texercise Classic includes motivational and recognition resources along with the Texercise handbook. A 30-min exercise DVD, featuring balance, strength, endurance, and flexibility exercises, was created to illustrate how to perform the exercises. Immediately, Texercise Classic was a hit with senior centers, nursing homes, assisted living facilities, faith based organizations, and worksites.

The expansion of the target population and these resources posed a welcomed challenge for the Texercise program. More staff was needed to manage the demand and growth of the program and its in-kind partnerships. In response, DADS dedicated more staff time to administer Texercise, develop partnerships and meet the needs of Texas communities.

Another challenge was keeping the program relevant and timely. Baby boomers were turning 60, and they wanted a program that represented their generation. A major redesign of Texercise in 2009 resulted in a fresh, engaging look, and updated content of all the program’s resources.

ALIGNING WITH EVIDENCE-BASE MOVEMENT

Even with heightened awareness of the negative health outcomes associated with obesity, the United States has not seen a decline in obesity and unhealthy lifestyles. More structured, comprehensive disease prevention and wellness programs are in demand. Funders want to see returns on their investment, and many now require that their funding be spent on programs that have been proven to be effective and are evidence-based.

In 2012, the Administration on Aging began requiring that Title IIID Older Americans Act monies be spent on evidence-based programs (5). DADS leadership was committed to ensuring the aging and disability networks could continue to use the Texercise program’s resources. In 2013, DADS contracted with Texas A&M School of Public Health to develop a Texercise component that promises to achieve evidence-based recognition.

This new component (6, 7), Texercise Select, is the perfect complement to existing evidence-based health programs. While many of these programs focus on behavior modifications to address a specific need, Texercise Select emphasizes prevention through healthy behaviors. It features structured, facilitator-led classes that focus on nutrition and physical activity. Two classes for 10 weeks are administered in a group setting. The classes and associated materials provide participants with a chance to develop healthy habits while also creating a social support group. Goals and barriers are discussed in this group setting, as well as opportunities to recognize positive changes.

Department of Aging and Disability Services Texercise program had been recognized by the International Council on Active Aging and the Centers for Disease Control and Prevention’s Reference Guide of Physical Activity Programs for older adults. In addition, the President’s Council on fitness, sports and nutrition and the Texas Cardiovascular Disease and Stroke Council also have recognized the Texercise program for its community leadership. The development of Texercise Select is expected to increase awareness and recognition of Texercise as an evidence-based program. This alignment with the evidence-based movement will help DADS reach more people with the message that through regular preventative habits, Texans can age and live their best for many years to come.
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The Program to Encourage Active, Rewarding Lives (PEARLS) began 15 years ago when the director of our local area agency on aging (AAA) approached the University of Washington Health Promotion Research Center (HPRC). She was looking for a way to serve older adults with depression, including those served by the agency’s home and community-based services (HCBS) program. Depression in this population is high, when we analyzed data from 16,032 elders receiving HCBS in Washington State in 2005, two-thirds met criteria for clinical depression (1). This partnership between the university and local aging service providers created PEARLS, a brief, home-based program to teach people tools to effectively tackle the things in their lives that overwhelm them, and to in turn, improve their depressive symptoms. These tools include a seven-step approach to problem-solving and action planning to increase physical, social, and pleasant activities. PEARLS is a structured intervention delivered in 6 to 8 one-hour visits over the course of a 4- to 5-month period. Sessions are tapered from weekly to monthly to give participants an opportunity to practice and learn the skills. More information about the program can be found at www.pearlsprogram.org.

The Program to Encourage Active, Rewarding Lives (PEARLS) reduced depression and improved quality of life in two randomized controlled trials (2, 3). Since then, UW HPRC continues to work with the local AAA and other sites to help translate the evidence-based program into everyday practice. The implementation challenges are striking given that PEARLS includes several ingredients for program success: it was designed with an adopting organization as a key partner, the model trains existing staff to deliver PEARLS so new staff do not need to be hired, and the program is successfully funded in some locations through several diverse funding streams. We have learned a lot from organizations and staff that deliver PEARLS through our monthly technical assistance calls and other dissemination research and activities. We have also learned a lot from program participants through PEARLS sessions, focus groups and interviews. A selection of key learnings is provided below, organized by Glasgow’s RE-AIM framework to help improve the success of evidence-based program delivery in “real-world” settings (4–6). This framework consists of five elements – reach, effectiveness, adoption, implementation, and maintenance – that present the overall public health impact of a program or policy. It is important for programs to perform well across each of these five elements in order to maximize overall impact (7).

REACH

Recruitment is an ongoing implementation challenge for PEARLS. Previous data suggest that 10% of eligible participants are referred to PEARLS and 50% of those are enrolled in the program (8, 9). Barriers exist for both those tasked with recruiting participants and for those invited to participate in the program. Successful PEARLS programs engage a range of community-based providers to refer to PEARLS that is similar to the gatekeeper approach used in other mental health programs (10). Many people that touch a potential participant’s life are appropriate referral sources – from the Meals on Wheels delivery person to the resident services coordinator in a low-income housing facility. Participants have shared that having a trusted person – whether a familiar case worker or pastor – make the referral is particularly important when discussing a sensitive subject such as depression (9). These gatekeepers can be trained to administer a brief validated depression screen such as the two-item patient health questionnaire (PHQ-2) (11).

In addition to provider engagement, it is essential to use culturally appropriate materials and media for the target community. Strategies include putting photos of PEARLS counselors on recruitment flyers and publishing participant stories in newsletters, community papers, or in digital form (12, 13). Former PEARLS participants agree that the “best way to reach people is through people” as they can demonstrate what PEARLS is through sharing their experiences about how the program helped them. Motivational interviewing techniques are also useful for engaging participants who are reluctant to join the program.

EFFECTIVENESS

Since the original PEARLS study, PEARLS continues to show positive results in older adults with major depression, with all-age adults, with veterans and vet’s spouses or widows, and with elders with low literacy and with limited English proficiency. PEARLS has been implemented with bicultural, bilingual counselors in Hispanic, Chinese, Vietnamese, Korean, and Filipino communities, and using trained medical interpreters with Somali and Russian-speaking elders. More recent studies demonstrate that the improvement in depressive symptoms extended for 18 months following baseline (14). We often hear stories on our technical assistance calls about how PEARLS benefits a participant’s life, such as helping a client change their blood pressure medication to minimize side effects, submitting paperwork for subsidized housing, or getting a respite care worker to come in 1 day a week. As one 95-year-old participant put it, “PEARLS rocks,” as he now does 50 repetitions on his rocking chair for physical activity. Immigrant elders that participate in PEARLS have overcome loneliness and homesickness, feel more self-sufficient, independent, an overall sense of dignity, and at “peace-of-mind,” and acculturate more quickly into their new community through social contacts and physical fitness. PEARLS participants have also identified how the PEARLS process and worksheet helped them to improve their focus on certain issues and their ability to prioritize and plan, thus, feeling more control over things that had once seemed quite scattered (15).

ADOPTION

During the initial PEARLS research study, master’s level social workers and nurses were trained to deliver the intervention. A geriatric psychiatrist provided clinical supervision. In practice, bachelor’s level case managers and social work interns have successfully implemented PEARLS. They may not only require more supervision up front (such as with administering the PHQ-9) but also come to PEARLS with less ingrained therapeutic modalities that may need to be put aside when delivering a structured, participant-driven protocol like PEARLS. A clinical psychologist or other clinician with experience in late-life depression and problem-solving treatment can provide clinical supervision, along with a medical provider who brings expertise on co-occurring chronic conditions and medication use. Community mental health agencies can offer PEARLS as part of their menu of options for persons with mental illness. PEARLS may also be a first step in a person’s depression treatment, using the PEARLS sessions to identify appropriate and accessible longer-term treatment options after the brief intervention ends.

IMPLEMENTATION

One of the reasons that evidence-based programs are adopted is because research shows them to be effective. Thus, there is a concern that fidelity to the research model be maintained when implementing the program. We developed a PEARLS fidelity instrument to assist in measuring fidelity and found that differences exist for clinical supervision, counselor assessment, client eligibility, and some content and format of PEARLS sessions (16). We do not necessarily view this as a negative since programs need to adapt PEARLS to fit their local implementation environment.

Whether a person is appropriate for PEARLS is one of the most common questions we get on our technical assistance calls. In practice, organizations see complex clients who often do not have any other acceptable options for depression treatment. Expanding eligibility criteria may require adaptations; for example, focusing on increasing physical and social activities rather than problem-solving for participants with mild cognitive impairment or for those for whom a problem-solving approach is not a cultural norm. Some adaptations occur naturally as PEARLS spreads across the country in diverse settings and communities. Strategies for working with low-literacy participants include reading worksheets aloud and having the counselor or caregiver help fill out the worksheet, being mindful of what is written when others will read the worksheets.

MAINTENANCE

The Program to Encourage Active, Rewarding Lives is now active in 50 agencies across 18 states. Some agencies have only begun implementing the program in the past 6 months while others are over 10 years old. Sustainable funding for PEARLS remains a challenge yet successes such as the California “Millionaire’s Tax” supporting the Mental Health Services Act, prevention and early intervention (PEI) funding in Los Angeles, and a property tax levy and a Medicaid waiver in Washington State hold promise. The PEARLS training program continues to support new and existing program needs including an online component and site-based trainings. Former PEARLS program participants are being engaged to spread the word about PEARLS in their communities.

There are many opportunities for continuing to improve how PEARLS is delivered and spread across the country and beyond. While PEARLS programs continue to spread across the country, this dissemination pattern is more the result of passive diffusion and a by-product of the ongoing training program and PEARLS inclusion in several evidence-based practice registries. We need future research of more active dissemination approaches (such as policy-level interventions) coupled with ongoing dissemination and implementation research for overcoming challenges. An economic evaluation of the program through formal cost effectiveness or return on investment (ROI) analyses might facilitate broader dissemination activities. Future directions for PEARLS also include building capacity through expanding online and regional training options. With continued interest in fidelity assessment, a larger validation study of the PEARLS fidelity instrument is needed to establish the validity of the items as well as the innovative methodological approach of having a self-reported fidelity assessment. Exploring the relationship of fidelity to client outcomes could then follow and allow for refinement of the instrument and better elucidation of the key components of PEARLS to guide program adaptation to best fit local implementation needs. Addressing these needs will help PEARLS achieve its full potential in improving the lives of older adults.
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Despite recent progress in the uptake of evidence-based health promotion (EBHP) programs within communities, many factors contribute to the need to focus on dissemination. These include the growth in the aging population, health care resource limitations, and interests in preserving community-based opportunities for maintaining independence and maximizing quality of life. For these reasons, The Prevention Research Centers’ Healthy Aging Research Network (HAN), funded by the Centers for Disease Control and Prevention’s (CDC’s) Healthy Aging Program, has as its core mission, to translate effective healthy aging interventions into sustainable community-based programs. Researchers and community-based stakeholders collaborate across HAN’s seven member center and two affiliate universities (Figure 1) to develop and implement health promotion programs for older adults at individual, organizational, environmental, and policy levels (1–3). This commentary highlights selected HAN contributions to the EBHP movement from 2001 to 2014. These contributions serve as examples of potential models for future partnership efforts to enhance implementation, dissemination, and sustainability of EBHP programs.
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FIGURE 1 | CDC Healthy Aging Research Network (HAN) member centers and affiliates (FY 2009-2014).



WE BUILD THE FOUNDATION FOR EBHP PROGRAMS

The HAN has engaged researchers and practitioners from multiple disciplines and community organizations. We use the principles of community-based participatory research in diverse communities to develop research priorities (4–10) and to build a knowledge base for EBHP programs (11–14). Through these partnerships, HAN researchers have developed and tested practical tools and resources for the development, implementation and evaluation of interventions and frameworks (e.g., RE-AIM) for their dissemination and sustainability (15, 16).

For instance, HAN created and tested many of the programs described in this issue of Frontiers [i.e., EnhanceFitness, Chronic Disease Self-management Program (CDMSP), Fit and Strong! and Program to Encourage Active Rewarding Lives (PEARLS) (17–23)]. Nationally, we provided technical assistance on EBHP program implementation and evaluation for the Administration on Aging (within the Administration for Community Living) and grantee organizations. We have documented our methods of technical assistance in numerous peer-reviewed publications (2, 13, 19, 24, 25).

An example of our regional efforts is reflected in the HAN’s EBHP partnership with the Health Foundation of South Florida (HFSF) and Florida Healthy Aging Collaborative. HFSF is a not-for-profit grant-making organization with a focus on expanding access to affordable, quality healthcare for underserved populations in Florida’s Broward, Miami-Dade, and Monroe counties. HFSF launched a tri-county, 5-year $7.6 million health promotion and disease prevention initiative. HAN assisted with the initial planning and design of the initiative (e.g., program selection, evaluation components), helped launch workshops for prospective grantees, incorporated RE-AIM into the grant proposal structure, reviewed grant applications, and provided training materials for staff and grantees about RE-AIM. HAN also served on the leadership council and provided grantees with post-award technical assistance.

WE ENHANCE CAPACITY

To support the translation of EBHP programs into practice and policy, HAN has helped to enhance the capacity of researchers and practitioners. At the local, state, and national level, HAN has mentored and provided leadership opportunities for graduate students, early career investigators, and CDC Healthy Aging Program fellows by encouraging them to actively participate in HAN EBHP initiatives. Working with practice partners and national stakeholders, HAN has also built professional capacity by developing and delivering accessible, state-of-the-science trainings and resources. These include: conferences, online training modules (www.healthyagingprograms.org/content), monographs, and issue briefs about EBHP practice and various aspects of program delivery and quality assurance, physical activity, mental health, environment, and policy (26, 27).

Healthy Aging Research Network secured and leveraged a CDC conference grant to develop and deliver research-to-practice symposia on physical activity, mental health, and environmental policies. This series brought together national research and community partners to strategize how best to disseminate and sustain effective community-based programs and practices. For this series, HAN engaged new partners (e.g., AARP, The Carter Presidential Center, and the Rosalynn Carter Georgia Mental Health Forum, CDC Healthy Communities Program). HAN also secured additional funds from the Retirement Research Foundation to develop post-conference products and from the Agency for Healthcare Quality and Research to provide technical assistance. The ultimate result was the dissemination and uptake of a monograph (26), two coordinated and well-attended series of online webinars, as well as presentations and action briefs. HAN also contributed to the training of practitioners through presentations to the National Association of Chronic Disease Directors and National Association of State Units on Aging – Healthy Aging Initiative.

WE AFFECT PRACTICE AND POLICY

At the national level, the Task Force on Community Preventive Services published recommendations from a HAN investigator-led review of community-based depression interventions on The Community Guide (28–32). This was the first time the Task Force accepted the findings of an “external” review. At the state level, HAN worked with the Washington State Unit on Aging to apply the recommendations to the agency’s depression screening policy to utilize a validated depression screening measure in annual assessments of clients who receive services. As a result, the Area Agencies on Aging in Washington have a better understanding of what proportion of their clients are depressed. In addition, practitioners can use this screening measure to determine client eligibility for PEARLS, an evidence-based program for depression. Consequently, evidence-based procedures and programs are now integrated into this state’s existing aging and social services.

In summary, HAN is the go-to source for technical assistance in large-scale EBHP program and policy design, implementation, and evaluation efforts with regional, national, and academic partners. HAN has harnessed the power and cost-effectiveness of multi-disciplinary, multi-site endeavors and become a recognized leader, able to convene disparate groups of stakeholders to build the science for EBHP. HAN investigators will continue to serve as facilitators and bridge builders to expand the overall public health and aging network within and outside of academia. Going forward, HAN investigators will continue to conduct EBHP research to improve capacity building, determine optimal methods for facilitating systems change in health promotion for older adults, and investigate the effectiveness of EBHP programs.
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A PUBLIC HEALTH PRIORITY

The Centers for Disease Control and Prevention (CDC) has a longstanding commitment to developing and promoting evidence-based strategies to prevent or delay disease and disability (1, 2). Significant among these strategies is support for self-management of chronic diseases. About one-half of all U.S. adults have at least one chronic condition (3) and over two-thirds of Medicare beneficiaries aged 65 years or older have two or more chronic conditions (4). Given that the risk of developing a chronic disease increases with advancing age (5), the dramatic aging of the U.S. population underscores the importance of chronic disease self-management supports. Further, effective self management of chronic conditions is essential to achieving a state of health, which is proposed to reflect “the ability to adapt and to self manage” (6).

An effective approach to improve population health requires a strong focus on self-management. CDC’s National Center for Chronic Disease Prevention and Health Promotion includes among its four priorities efforts to help ensure that “communities support and clinics refer patients to programs that improve management of chronic conditions” (7). Self-management (e.g., what individuals and families do on a daily basis to feel better and pursue the life they desire) (8) and self-management support (e.g., actions taken by others to support individual self-management) (9) are critical strategies in meeting this priority objective. The U.S. Department of Health and Human Services recognized the importance of self-management support in its framework for addressing multiple chronic conditions (MCC). One of the four goals of the framework is to “maximize the use of proven self-care management and other services by individuals with MCC” (10).

Chronic disease self-management support occurs at the intersection of public health, clinical healthcare delivery, social services, aging services networks, and other community resources. In this commentary, we provide a public health perspective on self-management support, identify examples of CDC investment in self-management support activities, and discuss potential future directions. These examples are provided to illustrate the breadth of CDC’s work in this area and are not designed to serve as comprehensive list of CDC’s investment in self-management support.

AN INTERNATIONAL FOUNDATION FOR UNDERSTANDING

Consistent with a public health perspective, we advance an expanded definition of self-management support from the International Framework for Chronic Condition Self-Management Support. This definition describes self-management support as a grouping of policies, programs, services, and structures that extend across healthcare, social sectors, and communities to support and improve the way individuals manage their chronic conditions (11). The definition frames self-management support within a social-ecological perspective underscoring individual, interpersonal, community, environmental, and systems levels resources (12). This definition also embraces a life course perspective that attends to individual autonomy and decision-making as well as role changes and other adaptations to life events (13).

Self-management support takes many forms. It includes interventions such as the Chronic Disease Self-Management Program (CDSMP) (14) and the falls prevention programs featured in this special issue (15). It also includes supportive interactions between healthcare providers and patients, proactive follow-up, and social and physical environments that support healthy behaviors such as having safe places to exercise, access to healthy foods, and social norms that combat stigma, promote social participation, and support self-care behaviors (9).

Self-management support interventions are provided in a variety of formats (e.g., one-to-one, small groups, telephone, online/mobile, self-study); and in a variety of settings (e.g., home, healthcare, worksite, community) (9, 12). Although the form and formats vary, the goal of self-management support is consistent: to help individuals and their personal support system acquire and maintain the knowledge, skills, and confidence to do what they need to do to live as well as possible with their chronic condition(s).

ADVANCING THE STUDY AND APPLICATION OF SELF-MANAGEMENT SUPPORT

The International Framework for Chronic Condition Self-Management Support identifies seven key strategic directions to move self-management support forward in research, policy, and practice at the local, regional, state, and national levels. These strategic directions are to involve consumers, expand the reach and range of services, advance evidence, improve effectiveness and appropriateness of services, strengthen inter-sector linkages, foster multi-sector commitment and accountability, and build infrastructure. Using this organizing structure (11), in Table 1, we highlight a few select but illustrative examples of CDC’s contributions to the Framework’s seven strategic directions.

Table 1 | Self-management support strategic directions: select CDC program examples.
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Through funded research and other mechanisms, CDC and its partners have employed a variety of strategies to involve consumers by using applied community-based participatory strategies in developing evidence-based programs and audience research. To expand the range and reach of services, CDC supports the development, evaluation, and dissemination of a variety of small group, tele-health, self-study, and online self-management support tools. To advance evidence, CDC investigators conduct systematic reviews of the literature and CDC funds applied prevention research to establish or strengthen the evidence-base of programs and policies. To improve the effectiveness and appropriateness of services, CDC supports comparative effectiveness studies and research designed to develop and test clinical-decision support tools. In terms of efforts to strengthen inter-sector linkages, CDC supports community-clinical collaborations and makes linkages across public health sectors. CDC also helps to foster multi-sector commitment and accountability through the development of new frameworks and guidelines. Finally, CDC invests in building infrastructure to deliver self-management support intervention programs at the national, state, and local levels systems initiatives.

SUSTAINING SELF-MANAGEMENT SUPPORT: GAPS AND OPPORTUNITIES

The need to advance efforts in self-management support is well recognized in the public health arena. However, challenges remain and several research questions are yet unanswered. Such questions include how to identify the essential elements of an intervention, how to best target effective interventions to specific audiences, and how to determine the effect of self-management support on critical public health outcomes and biometric measures such as hemoglobin A1c and blood pressure. Additional comparative effectiveness and cost effectiveness research studies of self-management support interventions are necessary. Importantly, selected papers in this special issue will help address these issues.

If self-management support interventions are to achieve their potential for public health impact, they need to be integrated into comprehensive chronic disease management strategies at the national, state, and local levels, and across sectors. Given the large and diverse population of people living with chronic conditions, engagement of multiple organizations across various sectors is required to reach those in need. Ideally, self-management support will become an integral element of clinical care standards of care (30), part of the routine menu of services offered by a variety of community agencies, and an essential component of community chronic disease control efforts. Finally, sustaining self-management support will require the infrastructure as well as multi-sectoral resources to reach people where they live, learn, work, and engage with their family and community. Creative financing mechanisms will need to be developed or expanded to ensure wide availability of evidence-based self-management support.

The Centers for Disease Control and Prevention is supporting a wide variety of self-management support activities across multiple strategic directions. CDC supported activities exemplify a comprehensive view of self-management support that encompasses both health-enhancing individual behaviors and physical and social environmental contexts that influence self-management behaviors. To advance self-management support, several important areas of research need to be conducted, broad-based organizational engagement needs to occur, and delivery capacity infrastructure and financing mechanisms need to be established or expanded. Despite these challenges, it remains essential to create self-management support services and environmental supports that allow people to live well with their chronic condition.
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Over many years, a number of academic/community partnerships have worked independently to develop, evaluate, and bring to scale participant-centered, evidence-based self-management, and health promotion programs offered in community settings for older Americans. Many of the programs developed by these partnerships have since become critical pieces of the infrastructure that supports older adults with chronic health conditions. Indeed, community-based self-management support is an integral component of the Chronic Care Model (1) illustrated in Figure 1. This model presents elements that can improve health outcomes for people with chronic conditions, highlighting the need for connections between healthcare and community resources, integrating patient-centered, evidence-based services that empower patients. And while these programs have succeeded in finding their place in this system working independently so far, the growth and maturation of the programs, combined with the changing environment of healthcare, have prompted new collaboration among the organizations that manage and disseminate these programs, specifically, the creation of the Evidence-Based Leadership Council (EBLC).
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FIGURE 1 | The chronic care model.



The EBLC is currently a group of 11 individuals representing a total of 19 evidence-based programs (Chronic Disease Self-Management suite of Programs, Matter of Balance, Enhance Fitness, Enhance Wellness, Healthy IDEAS, PEARLS, Fit & Strong!, HomeMeds, Healthy MOVES) as well as four leaders from organizations providing multiple evidence-based programs (Health Foundation of South Florida, Tarrant County Area Agency on Aging, Elder Services of the Merrimack Valley/Hebrew Senior Life, Fairhill Partners). EBLC members are employed by community-based organizations, foundations, healthcare systems, universities, and governmental entities and have been directly involved for many years in the development, evaluation, and scaling of their individual programs as well as implementation through community-based organizations. The individual program developers met informally for several years and in 2012 formed the EBLC. Over the past year, community-based organization leaders responsible for implementing multiple evidence-based programs were asked to join and be part of the council.

All the programs represented by EBLC program developers meet the Administration for Community Living’s (ACL) criteria for highest level of evidence (2). In addition to the ACL, the Centers for Disease Control and Prevention (CDC) Arthritis Program (3), Substance Abuse and Mental Health Services Administration’s (SAMHSA) National Registry of Evidence-Based Programs (4), and the Agency for Healthcare Research and Quality Innovations Exchange (5) recommend these programs and find them to be the strongest of evidence-based programs (6–14). The programs represented by the EBLC are utilized by more than 1,700 agencies in the United States with nearly 400 agencies using more than one program.

Together, the council represents more than 200 combined years of experience in developing, evaluating, scaling, implementing, and sustaining evidence-based self-management programs. All of the programs have proven effectiveness in published randomized controlled trial research and all programs have been brought to scale. The mission of the EBLC is to increase delivery of evidence-based programs that improve the health and well-being of diverse populations. The EBLC is committed to the following values:

• Person Centeredness – individuals are actively involved in programs and making a difference.

• Effectiveness – evidence-based programs focus on outcomes/results.

• Collaboration – multi-sector, multi-organizational and interdisciplinary (belief that health is achieved in the community, close to home and through broad-based collaborations).

• Equity and access – social justice, respect of diversity.

• Sustainability.

The EBLC has accomplished several important tasks, including: (1) performed an initial mapping of all agencies (more than 1,700) offering any of the 19 programs as well as which programs are being offered by each agency; (2) completed a telephone survey of 15 of the agencies offering two or more programs to identify facilitators and barriers to implementation of multiple EBPs and approaches to support scaling up these programs; (3) participated in federal meetings with the ACL, the National Council on Aging Self-Management Alliance and others; and (4) held four in-person strategic planning meetings as well as smaller subcommittee meetings and bi-weekly phone calls.

The EBLC believes that our community care system has now reached a stage where the status quo is no longer acceptable. As the demand for programs has increased, program infrastructures have, for the most part, not grown to meet the new demands. Each program developer has experienced challenges to keep up with increasing expectations for planning, training, and technical support, while working within the confines of their parent organization and maintaining affordability for community-based organizations. Community-based organizations have had their own set of challenges in sustaining these programs. To bring the true promise of these programs to scale, there needs to be an integration of infrastructures, and a one-stop-shop to build and to assist implementing organizations.

The focus of the EBLC going forward will be to improve coordination and efficiency around marketing, technical assistance (including readiness assessment, fidelity, implementation planning, and evaluation), training, and licensing and fee structures. An EBLC website is also being developed to improve access to tools and information in each of these areas. A shared data management platform is being expanded to include all programs in the EBLC. This platform will:

• Facilitate the effort to identify a minimal set of common data points for all programs, which can be used to evaluate dissemination, reach and outcomes both within and across programs,

• Efficiently, feed a public-facing website by providing unduplicated and jointly maintained data on organizations providing EBP trainings and workshops.

• Offer the potential for significant gains in efficiency for program owners, who can combine information about organizations providing or interested in providing EBPs and can eliminate duplication of communications and common workflow processes (e.g., licensing, training registration).

• Offer the potential for significant gains in user-friendliness for organizations providing or interested in providing EBPs, by providing a single gateway to the programs (including the common website) through which adoption research, readiness assessment, licensing, and training can be handled for one or multiple programs at a time.

The EBLC’s vision for the future is an ever increasing number of adults engaged in evidence-based programs that inform, activate, and empower them to improve their health and maintain independence. These programs will be embedded in a permanent, sustainable infrastructure –a national network supported by the EBLC’s technical assistance in implementation and dissemination, training, marketing, licensing, and evaluation. Bringing years of experience and expertise in disseminating participant-centered, evidence-based self-management, and health promotion programs in communities nationwide, the EBLC is poised to help many more organizations with limited resources effectively address population health challenges.
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The exceptional compilation of healthy aging articles contained within this Research Topic are timely, and highlight many important ongoing health care reform initiatives to improve the healthy behaviors of older adults and aging boomers. The national discussion understandably focuses on chronic conditions including cost containment, improved patient outcomes, and quality of life measures. However, I would suggest that the prevention of older adult falls and related injuries should be an integral part of the discussion. By broadening the discussion of effective management of chronic diseases and focusing on how to help inform, educate, and support aging Americans, we could also reduce the growing number of falls and falls-related injuries and deaths in this vulnerable population (1).

While the evidence is strong that a small number of targeted prevention programs have significantly reduced falls in older adults, few of these programs followed participants for longer than 12 months (2). However, in the absence of long-term outcome data tracking the maintenance of behavior changes, it is difficult to evaluate if we are promoting long-term healthy behaviors or just forestalling the onset of a fall.

The evidence is equally strong for linking the growing number of chronic conditions in older adults to falls. Chronic disease can significantly increase the risk of a variety of factors associated with those diseases. This includes, but is not limited to functional limitations and disabilities; chronic pain; sensory deprivations; vision effects; and balance and gait disturbances. Chronic disease manifestations may also increase the risk of falls through indirect effects such as reduced physical activity level, reduced social activities, and potential depression or anxiety. Medications to treat chronic diseases can also lead to an increased risk of falls through both the absolute number taken and the potential interactions (3–6).

Research strongly suggests that people who exercise regularly live longer and healthier lives. Being physically active and following an exercise program can reduce the risk of developing some diseases and disabilities that often occur with age. Strength exercises build muscles and reduce the risk of osteoporosis. Flexibility or stretching exercises help keep the body and joints flexible and often help to modulate pain (7). Not surprisingly, exercise – especially strength, balance, and flexibility – is a key strategy in reducing the risk of falls and serious injury.

Seminal research by Tinetti and colleagues noted that the cumulative number of falls risks (including but not limited to declining strength; balance/gait issues; vision changes; postural blood pressure; depression; arthritis; foot problems; multiple medications; and environmental hazards) mattered (8). So, it seems that the questions worth exploring are:

• Can we make a strong case for the fall prevention contributions of community programs effective in helping older adults make behavior changes to enhance the management of their chronic conditions?

• Can we consider a multi-program, longer-term community strategy that helps to maintain behavior change, promotes physical activity, and helps to better manage medications and chronic conditions as a longer-term fall prevention strategy?

• How will seniors/caregivers view this change in strategy? More importantly how can we recruit growing numbers of senior participants, program leaders, and mentors?

• How can we capture outcomes to promote the reimbursement of programs that can reduce health care costs and promote quality of life?

MAKING A SUSTAINABLE DIFFERENCE

It is evident that adequately managing expressions of chronic conditions and supportive medication regimens can affect the risk of falls and fall-related injuries in older adults. I believe that there is urgency to broaden the discussions on chronic disease management and how to best apply disease management guidelines to fall prevention. Further, there is an opportunity to capitalize on the investments of the U.S. Administration on Community Living in the dissemination of sustainable, evidence-based health promotion, and chronic disease self-management programs.

As the population of elderly grows to over 70 million by 2030 (9), there is value, even an urgency, to enlist community evidence-based programs and services to offer older adults the opportunity to better manage their chronic disease, enhance their level of physical activity, and modify their risk of falls and injury.

What is needed now is a more inclusive approach to the effective management of chronic disease and reduction of fall risk; an approach that values and enfolds the broad spectrum of healthy aging program offerings. I believe that by providing evidence-based prevention programs to help older adults and their caregivers make better choices, improve their health, and increase their quality of life will ultimately affect the rate of elderly falls.
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Background: Falls are the leading cause of older adult injuries and injury-related deaths. Until 2004, the growing public health issue of older adult falls received little national attention. To elevate and focus on the issue, the National Council on Aging launched the Falls Free® Initiative, a group of national and state agencies working collaboratively to address older adult falls with evidence-based solutions. Since then, attention to older adult falls has gained significant momentum.

Purpose: To describe the steps taken to create the momentum around fall prevention and lessons learned that could be applied to supporting other older adult health-related issues.

Method/objectives: The Falls Free® Initiative took key steps to promote the older adult falls prevention movement, including initiating organized advocacy and supporting the development of state coalitions through increasing awareness of the issue, promoting evidence-based programs, instituting evaluation, implementing systems change, and providing tailored technical assistance.

Results: Through the support of the Falls Free® Initiative and many partners, advocacy efforts have increased federal funding for fall prevention, the majority of states have fall prevention coalitions, and thousands of stakeholders are now engaged in fall prevention. Select lessons learned include leveraging compelling data, choosing passionate leaders for the movement, aligning the cause with partner missions, and being inclusive of all stakeholders.

Conclusion: Although much progress has been made in the fall prevention movement, the issue is growing along with the aging population. Efforts must continue to gain support from all affected stakeholders to reduce older adult falls and fall-related injuries.

Keywords: fall prevention, fall prevention movement, Falls® Free Initiative, awareness, advocacy

In 2012, over 2.4 million older adults were treated in emergency departments for falls; more than 722,000 or 30% of these patients had to be hospitalized (1). Every 29 min, an older adult in the United States dies from fall-related injuries (2). Direct medical costs for fall injuries total over $30 billion per year in the nation and account for 6% of all medical expenditures for this age group (3, 4). The risk of falling increases with age, and accelerates after age 85 years due to issues such as declining muscle strength, increased frailty, poor eyesight, and limited movement (5). With an increased life expectancy among the growing baby boomer population, the problem of older adult falls has the potential to overwhelm resources required to address the needs.

Until 2004, the issue of older adult falls received little national attention in part due to its complexity and lack of readily available evidence-base interventions. As a growing public health issue, it clearly needed a national effort to promote awareness and action. Since then, attention to the issue of older adult falls has gained significant momentum through the work of many stakeholders around the country, primarily led through the National Council on Aging’s (NCOA) Falls Free® Initiative (6).

Launched in 2005, the Falls Free® Initiative brought together national and state agencies to collaboratively address older adult falls with evidence-based solutions; the authors of this article were leaders in the effort. The Falls Free® Initiative has been particularly successful in advocacy at the national level and in supporting the creation and development of state fall prevention coalitions and local collaborative efforts across the country. The purpose of this paper is to describe the steps taken to create the momentum around fall prevention and lessons learned that could be applied to supporting other older adult health-related issues. Steps include creating a national initiative; initiating advocacy efforts; and developing and supporting coalitions to increase awareness of the issue, promote evidence-based programs, institute evaluation, and implement policy and systems change.

BACKGROUND OF THE FALLS FREE® INITIATIVE

In the early 2000s, the Archstone Foundation, a private grantmaking organization based in California, began funding local fall prevention initiatives in the state. The Archstone Foundation was pleased with the growth of statewide activities and the subsequent development of a state fall prevention plan. The Foundation approached the NCOA to design a similar initiative on a national level. NCOA, with funding from the Archstone Foundation and the Home Safety Council, seated an advisory group of leading fall prevention experts to begin planning and conducted an environmental scan of organizations that were or should be working on fall prevention to identify key national stakeholders.

Concurrently, leading researchers were commissioned to develop review papers based on the best available evidence on fall prevention strategies targeted toward community-residing older adults. The review papers focused on the topics of physical mobility, medications management, home safety, environmental safety in the community, and additional cross-cutting areas for attention such as policy and advocacy.

With continued financial support from the Archstone Foundation and Home Safety Council, NCOA convened the national Falls Free® Summit in Washington, DC, USA in December 2004. Fifty-eight national organizations, professional associations, federal agencies, and leading fall prevention experts were invited to participate in this landmark summit to review the evidence and design a national blueprint for reducing falls among older adults.

As a result of the Summit, the National Action Plan (Plan available at http://www.ncoa.org/improve-health/center-for-healthy-aging/content-library/FallsFree_NationalActionPlan_Final.pdf) was created with 9 goals and 36 evidence-based strategies key to reducing older adult falls (7). Goals and strategies were offered for both providers and for older adults corresponding with the review papers on the evidence related to physical mobility, medications management, home and environmental safety, and cross-cutting issues. The long range vision of the Plan was that older adults would have fewer falls and fall-related injuries, maximizing their independence and quality of life (7). More than 8,000 print and CD ROM copies of the Plan were distributed; the Plan was also posted to the NCOA website where it has been downloaded over 125,000 times (personal communication, Emily Dessem, National Council on Aging, 2014 March 2). The purpose of the plan was to develop and enrich supplemental and complementary community-based programs and services to provide a continuum of care aimed at reducing falls and fall-related injuries, not to undermine medical interventions.

When the Plan was released, there was insufficient funding to mount a national campaign to promote action of its 36 strategies. However, in response to the participants’ enthusiasm for the Summit process and the Plan itself, and in an effort to promote the strategies, the Falls Free® Initiative was created (6). This loose-knit collaborative of Summit attendees and their organizations was charged with working toward the progress of one or more of the strategies that resonated with their organizational missions. Since its inception, the Falls Free® Initiative has grown to over 70 national organizations, profession associations, and federal agencies (6).

The original 36 strategies remain relevant and evidence-supported. In 2008, the Falls Free® National Advisory Group convened to review progress made over its 3-year history. Group members engaged in a rich, broad-based exchange of ideas; this deliberation resulted in a number of recommendations and observations across the strategies presented in the National Action Plan, as well as emerging opportunities.

INITIATING ORGANIZED FALL PREVENTION ADVOCACY

In 2006, the Falls Free® Initiative recognized that the issue of older adult falls needed an active effort to advocate for appropriate national funding levels. Therefore, the National Falls Free® Advocacy Workgroup was formed and successfully advocated for the passage of the Keeping Seniors Safe from Falls Act, signed into law in April 2008 as PL 110-202 (8). The Act enfolded strategies taken directly from the National Action Plan authorizing research, demonstration programs, provider training, and public education to prevent older adult falls. Although the Act passed, no funding was appropriated with its enactment. The Workgroup continued its advocacy efforts and successfully doubled fall prevention funding for the Centers for Disease Control and Prevention’s (CDC) National Center for Injury Prevention and Control (NCIPC) from $1 million in fiscal year 2008 to approximately $2 million in fiscal year 2009 and subsequent years.

Centers for Disease Control and Prevention has used those funds to translate and test evidence-based programs, conduct demonstration projects, and develop the STEADI (Stopping Elderly Accidents, Deaths and Injuries) Tool Kit for health care providers (9). In 2014, continued advocacy efforts led to the allocation of $5 million from the Affordable Act’s Prevention and Public Health Fund for elder fall prevention to the Administration for Community Living/Administration on Aging (AoA) (10). Funds are to increase the availability of and accessibility to effective programs and services in communities.

DEVELOPING STATE FALL PREVENTION COALITIONS

In 2006, the Falls Free® Initiative accelerated with the addition of the State Coalitions on Fall Prevention Workgroup. At that time, only four states had fall prevention coalitions. These states approached Falls Free® leadership and asked to join the effort. The State Coalitions on Fall Prevention Workgroup was formed and designed to facilitate collaboration between states working on similar issues. The State Coalition Workgroup members reported that developing a state or large regional coalition to address falls and fall-related injuries offered a common forum for multidisciplinary organizations to address falls, deter duplication of efforts, raise awareness, and facilitate necessary roles of resource coordination, policy development, and systems change at the state level (11).

To encourage other states to develop their own fall prevention coalitions, the Falls Free® Initiative developed a tool kit, Falls and Fall-Related Injuries Among Older Adults: A Practical Guide to State Coalition Building to Address a Growing Public Health Issue (11). Based on available evidence for coalition building, it was designed to enfold the strategies, experiences, and lessons learned of the 10 fall prevention coalitions in existence by 2007 when the tool kit was created. It includes three stages and nine recommended steps, each with many subtasks, to initiate and build an effective Fall Prevention Coalition. The tool kit still serves as the basis of NCOA technical assistance to states and local communities seeking to build coalitions.

In addition to the tool kit, Falls Free® Initiative leadership provided individualized technical assistance to over 30 states that expressed interest in forming a fall prevention coalition. Technical assistance included structured calls or in-person meetings with coalition leads to walk them through the steps in the Coalition Building tool kit. Support was provided to answer questions about membership sectors, coalition structure, goals and objectives, funding, and evaluation. Formal quarterly calls were also held with the full State Coalitions on Fall Prevention Workgroup to problem solve and collaborate.

As new coalitions formed, they were added to the State Coalitions on Fall Prevention: Working Collaboratively to Make a Difference Compendium of Initiatives (12). This document was translated to an interactive map on the NCOA state fall prevention coalition website (13). The website features background and contact information for each coalition so that potential partners can join or have questions addressed about fall prevention activities in the state. Subsequently, NCOA worked with states to develop their own unique state profile of the impact of falls; the states included demonstrate a powerful visual for advocacy purposes (14).

In 2007, NCIPC and AoA entered into an interagency agreement to promote evidence-based fall prevention intervention including support of the Falls Free® Initiative. In the same year, NCIPC also named older adult falls as one of its top three priority areas. Making older adult falls a priority helped to engage the public health community and foster the development of fall prevention coalitions in states with CDC Core Violence and Injury Prevention Program grants; that funding could be used to support fall prevention activities and Injury Community Planning Groups with falls as a priority. From 2006 to 2014, the number of active or developing state fall prevention coalitions grew from 4 to 43 (see Figure 1).
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FIGURE 1 | States with active or developing fall prevention coalitions in 2014.



SUPPORTING STATE FALL PREVENTION COALITIONS

As the number of coalitions grew, the NCOA continually collaborated with them to provide targeted technical assistance and assist them to enhance their individual and collective impact. The following discussion outlines the processes and tools NCOA’s Falls Free® Initiative leadership, with support and input from coalitions and partners, developed to support and sustain their efforts.

INCREASING FALL PREVENTION AWARENESS

In 2008, the 10 state-member Falls Free® State Coalitions on Fall Prevention Workgroup (15) requested assistance in declaring a day of awareness; four states had already targeted the autumnal equinox, which NCOA and the remaining states adopted. In response, the National Advocacy Workgroup gained bipartisan sponsorship of the first annual National Falls Prevention Awareness Day (FPAD) resolution in the U.S. Senate and has obtained bipartisan sponsorship every year since then. The number of states observing FPAD grew from 4 in 2007 to 11 in 2008, 22 in 2009, 36 in 2010, 43 in 2011, 46 in 2012, and 47 in 2013, plus the District of Columbia (15).

According to a survey of state fall prevention coalition leads conducted by the NCOA, an estimated 2,076,041 older adults were reached during FPAD activities in 2013, more than 511,000 participated in evidenced-based fall prevention programs, over 17,000 were screened for falls risks, and more than 1.5 million older adults, family caregivers, professionals, and policymakers were reached through advocacy events and education and awareness campaigns (16). Since 2011, NCOA has offered an annual webinar in advance of FPAD to generate creative partnerships and activities across the country. Each year, webinar registration from across the country has exceeded 1,000.

States indicated that increasing awareness of fall prevention was an important goal of their coalitions (11), and several implemented fall prevention awareness campaigns. To better understand the fall prevention awareness campaigns that the states and their fall prevention coalitions implemented and the lessons learned other states could apply to their awareness campaigns, Falls Free® leadership interviewed 10 state agencies and 1 national organization between October 2008 and February 2009. As a result of those interviews, Falls Prevention Awareness: Lessons Learned from State Coalitions on Fall Prevention (17) was developed to assist other states in developing fall prevention awareness campaigns. The document contains numerous lessons learned about target audiences, messaging, media and methods, and recommendations for FPAD activities.

PROMOTING EVIDENCE-BASED PROGRAMS

The Falls Free® Initiative is housed within the Center for Healthy Aging (CHA); CHA’s mission is to promote evidence-based health promotion and disease prevention programs. The CHA has been working with a variety of state and local grantees since 2003 to adopt and sustain programs making a difference in the health, independence, and quality of life of older adults. These programs provide measurable improvements in patient outcomes and build patient knowledge skills and confidence to manage problems.

Since providers are increasingly being required by Centers for Medicare and Medicaid (CMS) to promote appropriate healthy behaviors, evidence-based programs can be a valuable asset for provider referrals. In alignment with this requirement, a key strategy of the Falls Free® Initiative is to increase access to quality programs and promote linkages and referrals from the health care community. A number of strategies within the State Policy Toolkit for Advancing Falls Prevention (discussed below) promote this effort to affect fall prevention.

There are a variety of evidence-based programs recognized as effective for fall prevention. A CDC Compendium of Effective Fall Interventions: What Works for Community-Dwelling Older Adults, 2nd Edition represents a significant CDC investment in providing access to programs that can work in a variety of community and home settings and have been shown through randomized trials to reduce falls (18). However, few of the 22 programs listed offer training, tools, and resources for successful implementation. Programs ready to implement include Stepping On, Tai Chi: Moving for Better Balance and Otago. In addition, ACL/AoA recognizes A Matter of Balance and others available for funding under the Older Americans Act, Title IIID (19).

Ongoing Falls Free® collaborative activities promote sharing among fall prevention coalitions of best practices, strategies, and funding opportunities for evidence-based programs. Active partnership-building strategies are used to link coalitions with national Falls Free® member organizations such as the American Physical Therapy Association through their state chapters and local activities.

INSTITUTING EVALUATION

State fall prevention coalitions expressed the need to demonstrate the impact of their coalition work to a variety of stakeholders, coalition partners, funding organizations, and policymakers. In response to those requests, NCOA organized an Evaluation Committee of the State Coalitions on Fall Prevention Workgroup to support state and local evaluation efforts. Members included state coalition leads, researchers, advisors, and CDC staff. The Evaluation Committee developed guidelines to help state fall prevention coalitions evaluate the impact of their efforts, and foster comparisons across states (20). The availability of a standard evaluation process and strategies helps to develop state baseline measures, promote consistency in evaluation efforts across states, and provide data for advocacy or funding opportunities.

The Evaluation Guidelines contain two important products for state coalitions, including the Falls Free® Logic Model and a standard set of survey questions (20). The Logic Model illustrates the causal assumptions linking coalition activities to long-term, measurable outcomes. State coalition leaders can choose to focus their efforts using the logic model (adaptable to states’ specific needs) as a guide. The Logic Model articulates the relationship between the resources used to operate the coalition, the activities that the coalition conducts, and the outcomes and impact that the coalition will achieve. By demonstrating the progression, state coalitions can help stakeholders understand how their work leads to desired outcomes.

The standard set of survey questions measure progress of key stakeholders including older adults, children of older adults, primary care providers, and state legislators. The question sets were selected from validated surveys and research activities, and states were asked to use the questions as designed since the standard set of questions must be the same to allow comparisons across states and to demonstrate national impact. Three states (Kansas, New York, and New Hampshire) added a subset of questions from the standard set of survey questions to their state Behavioral Risk Factor Surveillance System (BRFSS) survey. In 2012, 94 people from across the country attended a webinar to learn how to use the Evaluation Guidelines (personal communication, Emily Dessem, National Council on Aging, 2014 March 2).

IMPLEMENTING FALL PREVENTION POLICY AND SYSTEMS CHANGE

Through these various efforts, significant progress was made in the areas of increasing fall prevention awareness, creating multidisciplinary networks, and identifying evaluation measures. However, to achieve systems change and long-term sustainability, state fall prevention coalitions recognized that implementing policy change was necessary, and subsequently requested assistance from Falls Free® leadership in identifying, implementing, and advancing a full array of fall prevention policies to pursue.

To assist the states in their policy development, Falls Free® leadership developed and released the State Policy Toolkit for Advancing Falls Prevention, which incorporates the previously discussed Falls Free® Logic Model as a framework to advance policy change (21). The tool kit was disseminated to the State Workgroup on Fall Prevention Coalition members and on the NCOA website. A webinar was held in 2013 to train over 250 attendees on how to use and implement policies in the policy tool kit. A survey of state fall prevention coalition leads was conducted prior to the webinar to ascertain policy implementation, and results indicate that coalitions are actively pursuing evidence-based policies (see Figure 2).
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FIGURE 2 | Policy goals being “actively worked on” by state fall prevention coalitions are shown.



DISCUSSION AND LESSONS LEARNED

Although the Falls Free® Initiative played an important supportive role in the fall prevention coalition movement, progress would not have been possible without the work of thousands of people across the country, including the state fall prevention coalition leaders and members, public health community, aging services network, health care providers, researchers, and many, many others.

Creating a movement is not simple, but there are several lessons learned from the progress made thus far that could be applied to other older adult health care issues at the state or local level (11):

• Identify and promote the issue.

• Use available data to define the issue, convey its impact, and design strategies.

• Collect and share personalized stories of the impact of the issues and how programs and services are making a difference in the lives of older adults.

• Advocate with legislators and decision-makers to promote your issue; if your organization is not permitted to advocate, find partners who can.

• Engage partners and leaders.

• Find partners whose missions align in some way with your issue.

• Choose engaged, passionate, determined leaders, and champions to promote the issue.

• Clarify organizational relationships for lead roles and joint planning activities. Develop partnerships between health care, aging, public health, and research networks.

• Promote collaboration in the cross-agency planning, design, implementation, and evaluation of programs for older adults.

• Be inclusive; all stakeholders have a role to play.

• Identify solutions.

• Seek out and adapt measurable, feasible, evidence-based solutions.

• Increase the availability of tools, resources, and programs, so affected individuals will have methods to reduce their individual risks.

• Keep trying if you fail. It can take time for a movement to take root, grow, and bloom.

While there has been significant progress in raising awareness of older adult falls, increasing the number of fall prevention coalitions, promoting evidence-based programs, instituting evaluation, implementing fall prevention policy and systems change, and enhancing federal funding for fall prevention efforts, much work still must be done. Older adults themselves and their caregivers need to take a more proactive role in fall prevention. Perhaps due to the stigma of falling, lack of understanding that many falls can be prevented, or limited knowledge on how to get involved, consumers are not yet well engaged in offering new goals for advancing this movement.

The escalating issue of older adult falls affects every state. As the Falls Free® Initiative has demonstrated, one effective approach is an inclusive, targeted coalition to bring partners together to address the issue. A successful rallying activity is the annual observance of FPAD. However, this one observance needs to be leveraged into a more comprehensive approach to community fall prevention.

Despite the states’ request for coalition evaluation guidelines, uptake has been limited. States may not have embraced the guidelines due to lack of funding to conduct evaluations or lack of awareness that the guidelines are available.

Future research is needed to better understand how states and communities can implement policy and systems change to more effectively implement falls prevention initiatives within and across sectors such as health care, aging services, and public health. Additionally, the escalating issue of older adult falls is severely underfunded, so partners and stakeholders must continue to advocate for support.

With its growing network of dedicated champions, the Falls Free® Initiative will continue its collaborative efforts to address these areas of focus with the ultimate goal of reducing the number of falls and fall-related injuries, increasing life expectancy, and improving quality of life among older adults in the United States.
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STATE HEALTH DEPARTMENTS’ MISSION AND STRATEGIES

State health departments have traditionally worked in many areas of public health, including injury prevention (1). The public health approach toward injury and disease prevention directs programs to examine surveillance data and then design, implement, and evaluate strategies to address problems, such as falls among older adults (1, 2). The emphasis is to select evidence-based strategies that have been successfully tested in research settings and translated into programs that are readily available for implementation. Fall prevention among older adults has been acknowledged as a priority topic area, and one for which evidence-based strategies have been identified (1, 3).

STATE ROLE IN FALL PREVENTION

In 2011, the Centers for Disease Control and Prevention (CDC) funded state health departments in New York, Colorado, and Oregon to implement evidence-based older adult fall prevention programs over a 5-year period in several communities. The grantees were tasked to bring or expand the evidence-based programs of Stepping On, Tai Chi: Moving for Better Balance and the Otago Exercise Program to community-dwelling older adults (4). In addition, the grantees promoted the clinic-based stopping elderly accidents, deaths, and injuries (STEADI) toolkit developed by the CDC to improve medical providers’ falls prevention assessment and treatment, emphasizing referrals to the evidence-based programs in their communities (5). Each of the three states decided that instead of directly providing programing by state-level agencies, they would partner with local organizations to build infrastructure, change policies, and increase delivery and sustainability of the evidence-based programs. This commentary shares the experience from our three states after 2.5 years of efforts to build clinical and community prevention efforts to reduce falls in older adults.

SUCCESSES

The goal of the state health departments was to go beyond “business as usual.” The states worked to develop innovative partnerships to effectively reach target audiences. As illustrated with specific examples in Table 1, successful implementation of the programs by each state health department can be attributed to a number of factors. First, each state ensured that internal support for the program was integrated within the structure and function of the state health department. Second, the states disseminated the programs through a variety of creative partnerships with health care and community-based organizations not traditionally involved with public health. Third, the states learned to understand and work with the needs of their partner organizations. An important lesson for working with health care partnerships was to acknowledge their business goals and consider initiatives meaningful to each organization. Next, the state health departments made it a priority to assist the local partners with embedding the evidence-based programs within their organizational structure. This entailed building a state infrastructure for instructor training, helping partners see and develop their roles in falls prevention, and providing the technical expertise to share marketing strategies so partners could ensure their programs effectively reach the older adult audience. Lastly, each state health department applied evaluation techniques to provide feedback to the partners on the positive outcomes of the programs, and to initiate program changes when a strategy was not working.

Table 1 | Factors to successful implementation of a fall prevention program for older adults.
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CHALLENGES MOVING FORWARD

All of the states developed program implementation strategies to meet these challenges:

• It took substantial time and effort to embed these programs into existing infrastructure within the state health departments and their partners. The comprehensive integrated approach requiring simultaneous implementation of four programs was a definite challenge.

• Recruiting and implementing STEADI with health care providers was difficult. Health care entities were reluctant to partner with public health agencies given the demands of the clinic practice and multiple initiatives already being promoted. Part of the challenge was the need for rapid education of health department staff in electronic medical records and Medicare billing and coding. Additionally, identifying and motivating champions within medical practices and physical therapy agencies to lead the process was problematic. In particular, medical practices do not have a strong history of patient referral to community-based programs, despite the value of those programs being well documented in the medical and public health literature (6–8).

• Implementing a clinical intervention such as Otago was challenging due to Medicare billing requirements as well as the lack of Otago experts in any of the funded state health departments. The web-based Otago training was essential for training physical therapists, although it is still uncertain exactly how the program is being implemented with patients.

• The states developed relationships with specific partners in order to ensure sustainable programing for vulnerable and underserved elderly, such as minorities, non-English speakers, and those with disabilities.

• Evidence-based programing and the need to maintain essential elements of adoption and fidelity were new concepts to many community partners. This is an area where state health departments provided technical assistance and direction (9).

CONCLUSION

The three states have demonstrated success in implementing evidence-based programing for fall prevention among older adults at the community level. Implementation of strategies to not only sustain but also to increase activities to penetrate the much larger state-wide older adult community remains challenging. The key to success will be to recognize fall prevention activities as an essential service in patient care and health promotion for older adults. The state health departments will continue to engage with community partners willing to make commitments to integrate fall prevention into their regular activities and to identify sustainable sources of funding and reimbursement to maintain these programs (8).
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The growing accumulation of knowledge about fall prevention strategies primarily reflects a research perspective where intervention data are rigorously collected and analyzed. However, the voices of program deliverers or participants who are part of these interventions are often aggregated and thus muted. With recognition of the growing importance of patient-centered care, we wanted to provide a personal reflection on the Balance Partner program, a CDC funded project to train peer leaders in fall prevention. In the story below, Sara was trained as a Balance Partner using a curriculum developed at The University of North Carolina’s Center for Health Promotion and Disease Prevention.

The Balance Partner Program provides training and support to community volunteers who are paired with a peer who is at risk for falls. Together, Balance Partners plan strategies to decrease the likelihood of a fall – strategies that could include joining a balance exercise program, improving home safety, or getting a vision check-up. By addressing social and emotional factors alongside knowledge about falls, the Balance Partner Program aims to increase older adults’ overall adherence to fall prevention activities above the 50% rate reported in literature (1). Sara, a 69-year-old volunteer, was paired with Georgia, who screened at high risk for falls during a Building Better Balance Screening in Asheville, NC, USA. As of this writing, Sara and Georgia had worked together for almost 6 months to implement strategies to reduce their falls risk.

A BLOSSOMING PARTNERSHIP AND FRIENDSHIP

“How did we get together?” the smiling 81-year-old demure-looking lady asked me during my Saturday visit in her Asheville apartment. Now prone to memory lapses, Georgia had forgotten that she had difficulty in completing the balance tests at the Building Better Balance Screening offered in her apartment complex by the Land of Sky Area Agency on Aging. Just a few months before Georgia went through her balance screening, I had the opportunity to attend Balance Partner training (on my birthday) sponsored by UNC’s Center for Health Promotion and Disease Prevention. As it turned out, just when I was all set to find a fellow senior in need of volunteer assistance, Georgia was eager to reduce her risk of falling. We had a match!

Georgia and I started meeting in her apartment once or twice a week. Since she had moved into the apartment 3 years earlier, three tumbles had undermined Georgia’s confidence that she could avoid falling. She had walked with a cane for several years before needing the greater support of a walker. I, too, had three falls at home. Thankfully, I was blessed with only bruises to show for the experiences. I was motivated to help others stay upright after learning fall prevention techniques during physical therapy and implementing them around my home. I shared some of what I learned with Georgia.

We outfitted Georgia with a night-light in her bathroom and two lightweight flashlights to help find her way around her apartment when the electricity goes out. She now keeps her apartment clutter-free, avoiding throw rugs in which her walker might get tangled. I brought Georgia a monthly wall calendar to help her keep track of upcoming doctor’s appointments and I drive her to them as often as my schedule and health permits. As a bonus, I get more exercise by helping Georgia in and out of the car. She is only up for getting out when the weather is warm and the skies are sunny, which suits me fine. We are working with her physicians to find ways that Georgia might be able to lessen the number of trips to the bathroom during the night, thereby lessening the chances of her taking another tumble.

Although we are from diverse backgrounds and cultures, we easily settled in to focus on our similarities, including having several chronic health conditions and a desire to stay the healthiest we could for as long as possible. Georgia had given up taking baths, as she was unable to get up and out of the tub, even with grab bars on two sides of it. I have had railings installed on short stairways on my porches and learned to sit down when putting on my shoes to avoid losing my balance while standing on one foot. “I’m more aware of possible fall causes now and am very careful using my walker,” Georgia says. She adds, “Sara has suggested I change to a closer pharmacy so it’s easier to get my medications picked up. When Sara takes me shopping, she does the legwork for me, bringing me options of the items I’m looking for so I can save my energy for getting to and from her car.”

Isolation is one of the most difficult issues that Georgia has had to face since she had to give up her driver’s license last year. When I was asked to substitute as a co-facilitator for a January session of a Living Healthy with Chronic Conditions workshop at Georgia’s apartment complex, I persuaded her to come along and try it, suggesting that she sits close to the door since she was concerned that she might need to leave in a hurry to go to the bathroom. “I’m doing this for you,” she told me when I walked with her to the first class, but attending the rest of them has been for her. She loved the opportunity to interact with other residents in a small-group setting, especially since she is hard of hearing. She has kept returning to subsequent classes whether I am there co-facilitating or not. In fact, that is where she found her hall-walking buddies!

“I felt like it would help motivate me to have a Balance Partner,” Georgia said. “I want to stay out of a wheelchair and eventually go back to walking with only a cane.” Little did we anticipate at our first meeting that we would become fast friends. Georgia advised me on a good hairstyle to make my hearing aid less visible to others, and I helped her pick out a new wig, which makes Georgia look picture-perfect. Our outing to the wig shop even resulted in her getting to relive old times with the wig shop owner. When Georgia calls me to see how I am doing when she knows that I am sick and could use some cheering up, it feels like the frosting on the cake of our relationship. Even though she prefers salty to sugary foods and I am the opposite, we continue to enrich each other’s lives as we explore this “not for sissies” thing called aging in place.

CONCLUSION

Helping others is often the pathway to helping oneself. Current research on community fall prevention interventions suggests that social and emotional factors such as isolation and boredom partially explain low adherence rates (2). Making new friends, sharing talents, and having fun are rarely reported in traditional research studies. This reflection reveals a personal account of why a falls prevention intervention effort based on supportive interactions can be so powerful.
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This paper describes the history and rationale behind the development of a centralized data collection system for the national rollout of the Chronic Disease Self-Management Program (CDSMP) through the American Recovery and Reinvestment Act of 2009 Communities Putting Prevention to Work: CDSMP initiative. In addition to justifying the need for solutions to the burgeoning burden of chronic disease in the United States, this paper provides details about CDSMP and related self-management education programs, including their structure, facilitator training, and effectiveness. These topics set the stage for the processes and procedures to create and manage the database for use at the national, state, and local levels. Furthermore, this paper describes the processes related to selecting variables, coordinating data collection, and utilizing data to inform research and policy.

Keywords: chronic disease self-management, evidence-based program, data collection, intervention planning

RATIONALE

As more and more evidence-based interventions are being funded as multi-site programs by both federal agencies and major foundations, there is a growing need for uniform measures and protocols as well as centralized data collection systems. This paper describes one such data system developed in response to the national rollout of the Chronic Disease Self-Management Program (CDSMP) through the American Recovery and Reinvestment Act of 2009 Communities Putting Prevention to Work: CDSMP initiative (ARRA CDSMP) (1). In addition to describing the creation and management of the database used in this effort, we will discuss its uses at the national, state, and local levels as well as its utility for informing policy and research. Additionally, this paper will provide the necessary background for those wanting to understand the rationale behind this national initiative in terms of the burden of chronic conditions among older Americans and self-management (SM) as a core requirement for dealing with such conditions. As a case example, the processes related to selecting variables, developing a centralized data collection system, training, and managing data will be described for this grand-scale translational rollout of an evidence-based program.

BACKGROUND

BURDEN OF CHRONIC CONDITIONS

Chronic conditions have become endemic in the United States, with older adults bearing the greatest burden. Approximately 36% of adults age 18–34 have a chronic condition, compared to nearly 92% in the population aged 65 and over (2). This same trend is observed with regard to multiple chronic conditions, with a range of 14% among the population aged 18–34 to nearly 77% in the older adult population (2). Among Medicare beneficiaries, the most common chronic conditions include high blood pressure (58%), high cholesterol (45%), heart disease (31%), arthritis (29%), and diabetes (28%) (3).

Older adults with chronic conditions face a number of barriers in terms of coping with their illness and optimizing their health, which include lack of social support, low skill levels for symptom management, and low confidence in their abilities to manage their conditions (self-efficacy) (4). Increasingly, SM is being heralded as a key component in the improvement of health outcomes associated with chronic disease. According to the Institute of Medicine, SM is defined as “the tasks that individuals must undertake to live well with one or more chronic conditions.” (5) Research demonstrates the positive impact of SM programs on these tasks, which include having the confidence to deal with the medical, role, and emotional management of their conditions (5, 6).

THE CHRONIC DISEASE SELF-MANAGEMENT PROGRAM

The CDSMP is perhaps the best known SM intervention (7). It was developed at Stanford University and is a peer-led, community-based intervention that helps individuals with chronic conditions learn skills and gain the confidence to manage and improve their health (7). The program focuses on challenges that are common to individuals living with any chronic condition, such as problem solving, decision making, symptom management, nutrition, exercise, medication use, emotions, and communicating with health care professionals. In addition to the standard CDSMP, Stanford offers a comprehensive suite of chronic disease self-management education (CDSME) programs, with disease-specific variants for people living with diabetes, chronic pain, HIV/AIDS, cancer survivors, and arthritis. Most of these also have culturally appropriate Spanish versions. The programs are available in over 30 countries and 25 languages.

Led by a pair of trained facilitators, many of whom also have chronic health conditions, these small, highly interactive workshops meet once a week for six consecutive weeks. During each 2.5-hour session, 10–15 participants focus on building the skills they need to manage their conditions. Fostering participant self-efficacy is at the core of the intervention, achieved through techniques such as skills mastery, peer modeling, reinterpretation of physiological symptoms, and social persuasion. Workshops are highly participative, with mutual success and support building participants’ confidence in their ability to manage their health and maintain active, fulfilling lives. Participants create a weekly action plan and try new behaviors such as exercise monitoring. Each session includes an opportunity for feedback about progress and discussion of challenges. Table 1 provides an overview of the topics and activities covered during each workshop session.

Table 1 | CDSMP workshop overview by session.
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Workshop facilitator training and infrastructure

The program uses a train-the-trainer model consisting of Lay Leaders, Master Trainers, and T-Trainers (8). Lay Leaders can facilitate CDSMP workshops but cannot train others. They complete a structured training and must facilitate at least one workshop in the following year. Master Trainers can facilitate CDSMP workshops as well as train new Lay Leaders. As with CDSMP Lay Leaders, Master Trainers participate in a systematized training. After training, they must facilitate at least two CDSMP workshops within one year and conduct a Lay Leader training within 18 months. Finally, T-Trainers are authorized to facilitate workshops, train new Lay Leaders, and train new Master Trainers. This role involves the completion of an apprenticeship with a Stanford staff T-Trainer. Additionally, they must have facilitated at least three Lay Leader trainings prior to their apprenticeship, co-lead a Master Trainer training within 12 months of completing the apprenticeship, and conduct a Master Trainer training every two years.

Intervention effectiveness

The Chronic Disease Self-Management Program has been extensively evaluated through randomized controlled trials (9, 10). Workshop participants experience significant improvements across several domains, including physical activity, symptom management, communication with physicians, and general health. Additionally, the original research demonstrated that CDSMP participants spend fewer days in the hospital, as well as a trend toward fewer outpatient visits and hospitalizations (10).

Further cementing the value of CDSMP, the program has been successfully translated for implementation in a variety of community settings worldwide, with participants reporting results similar to the original research. A recent United States-based National Study of CDSMP encompassed over 1000 participants drawn from 145 workshops in 17 states (11). Sociodemographic, health status, and behavioral data were collected at baseline, 6, and 12 months, yielding a number of positive, significant improvements (12, 13). When aligned with the Institute for Healthcare Improvement’s Triple Aim (13, 14), the following results are particularly noteworthy: better health – improvement in self-reported health, less depression, and better quality of life; better care – improved communication with physicians, medication compliance, and health literacy; and lower health cost – more than $360 per person net savings after factoring in program costs (15). In addition to improving participant health and decreasing health care costs, the outcomes of this national study reinforce that CDSMP has been effectively translated from research to practice throughout the country.

NATIONAL INITIATIVES SUPPORTING CDSMP IMPLEMENTATION

Over the past decade, community-based implementation of CDSMP and its variants have received broad support through funding from federal agencies [e.g., the Administration on Aging (AoA), a program division within the Administration for Community Living, and the Centers for Disease Control and Prevention (CDC)], foundations (e.g., Atlantic Philanthropies, Archstone Foundation, Robert Wood Johnson Foundation, and Health Foundation of South Florida), and health care providers (e.g., Kaiser Permanente, Group Health Cooperative, and Dignity Health). Specific to the aging services network, AoA has supported states and community organizations in their efforts to develop infrastructure, workforce, and capacity to deliver CDSMP and other evidence-based programs. Since 2006, AoA has provided three major competitive grant programs to states to support dissemination of evidence-based programs. The 2006–2012 Evidence-Based Disease and Disability Prevention Program (EBDDP) grants were awarded to 24 states to support dissemination of CDSMP and evidence-based physical activity, fall prevention, nutrition, and behavioral health programs. The national program infrastructure was greatly expanded with the 2010–2013 American Recovery and Reinvestment Act Communities Putting Prevention to Work: CDSMP (ARRA CDSMP) grants awarded to 45 states, the District of Columbia, and Puerto Rico. The administration’s current 2012–2015 Empowering Older Adults and Adults with Disabilities through Chronic Disease Self-Management Education Programs grant program, financed by the Prevention and Public Health Fund (PPHF), provides support to 22 states. Both the ARRA CDSMP and the PPHF grant programs have focused on not only chronic disease SM programs, including the generic CDSMP, but also programs developed for specific chronic conditions (arthritis, diabetes, HIV/AIDs, and chronic pain), for Spanish-speaking cultures, and in an online format. Table 2A highlights AoA funding history, although as previously noted a number of federal and other sources of funding have also supported these programs.

Table 2 | Support, data requirements, and rationale for AoA-CDSMP initiatives.
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DATA COLLECTION

SELECTING STANDARDIZED MEASURES

The collection of standardized performance monitoring data has been a critical component of each of the aforementioned AoA initiatives. While the specific measures collected have evolved over time, the data collected by AoA grantees and their partners can be grouped within four categories: (1) workshop information; (2) participant information; (3) attendance; and (4) organization data. The current standardized measures, which were approved through the Office of Management and Budget (OMB) Paperwork Reduction Act, are listed in Table 2B.

RATIONALE FOR UNIFORM DATA COLLECTION AND MONITORING

Data elements for the ARRA CDSMP initiative were carefully and purposively chosen with the intent of balancing the critical need to monitor program operations and participant accrual with the desire to minimize data collection and reporting burden on program deliverers and participants (see Table 2C). Considering the myriad studies reinforcing the effectiveness of the program in the community when delivered with fidelity to the original model (6, 12), emphasis was placed on collecting reach data versus additional outcome data. Moreover, grantees and their partners were encouraged to invest their limited resources in program delivery, infrastructure, and sustainability to ensure ongoing access to CDSMP as opposed to engaging in costly outcomes measurement.

At the federal level, there is a strong emphasis on accountability and transparency to ensure that funds are being spent properly and the desired reach and impact are being achieved. Therefore, the uniform collection of appropriate measures ensures that due diligence is performed in this regard. For example, an overarching goal of the ARRA CDSMP initiative was to reach 50,000 program completers (i.e., those participants who attend four or more of the six workshop sessions), with a particular emphasis on engaging vulnerable and disadvantaged older adults (16). Because detailed attendance information was collected on each participant, it was easy to determine how many completers were reached. This attendance information was especially important because outcome measures were not collected in this initiative, thus workshop attendance served as a proxy variable indicating that participants received an adequate intervention dose. Additionally, because outcomes were not directly measured, demographic variables such as date of birth, living alone status, racial and ethnic status, education level, and number of chronic conditions served as proxies for health status and vulnerability. Collecting this participant and attendance information was deemed important for informing national and state leadership as to whether or not the target population was being reached/served by intervention workshops.

DATA COLLECTION TOOLS, COORDINATION, AND PROCESSES

Timely and efficient collection and reporting of programmatic data are critical to ensure the success and value of the national database. The following OMB-approved data collection forms accompany the national database: (1) Workshop Information Cover Sheet; (2) Attendance Log; (3) Participant Information Survey; and (4) Organization Data Form.

At a local level, workshop leaders complete the Workshop Information Cover Sheet. They are also responsible for using the Attendance Log to track participation at each session. During the first session (or an orientation session, if applicable), workshop leaders distribute a Participant Information Survey to each participant. The completion of these brief, 10-item surveys is optional and is not required for workshop participation. Completed surveys are collected from the participants and sent along with the Workshop Information Cover Sheet and Attendance Log to a person responsible for entering the information into the national database. Expected turnaround time for receiving the forms is generally two weeks after the conclusion of a workshop. While the structure for data entry varies by state, typically either (a) all data entry take place at the state level or (b) responsibility for data entry is divided regionally, with staff from selected organizations entering data on behalf of their peers. Decisions as to which model to use are generally based on adequacy of staffing for data entry/monitoring (e.g., is there sufficient staff time at a state level to devote to this task and keep up with demand, or does this task need to be parsed out regionally?). An additional consideration is the overall program management model, as some states centralize program management at the state level, whereas others take a decentralized approach with each region acting semi-autonomously.

DEVELOPING THE NATIONAL, ONLINE DATABASE

Prior to the ARRA CDSMP initiative, data were collected via paper forms, which were mailed to a centralized location and entered into an Excel spreadsheet. This spreadsheet was sent semi-annually by each grantee to a central repository, where the data were cleaned, analyzed, and shared back with AoA and their respective grantees. This system was rather burdensome with data transfers from multiple partners. There was also a considerable time lag that occurred between the submission of semi-annual data and the receipt of the analyzed data.

In 2010, with the advent of the ARRA CDSMP initiative and the major expansion, a more efficient data system was needed for tracking the national rollout of CDSMP and assessing whether initiative goals were being met. Thus, the National Council on Aging (NCOA), the designated resource center for chronic disease SM education programs, developed an online national database. A custom application was developed by NCOA on the Salesforce.com platform expressly for this purpose. Salesforce.com was selected for reasons that include NCOA’s experience developing other data collection systems on the platform, cost-efficiency, web-based access, and data security.

Presently, the database is available as a free resource for all states implementing these programs, regardless of funding source. Upon request, users receive login information from NCOA, and can then enter workshop and participant data from any computer with Internet access. No software is required. All data are available in real-time, and data from any of the suite of in-person Stanford University CDSME programs can be entered. The data are stored securely and are de-identified at the participant level. The database does not contain participant names. Each participant is assigned a random unique identifier and is linked to a workshop though a separate unique identifier. Database users must view a recorded training webinar prior to accessing the system. Technical support related to database utilization and data entry is available via NCOA. Regular quality control activities, such as identifying erroneous duplicate workshops, are performed by NCOA and its database management partner, Senior Services. In addition, other quality measures are built into the system, such as prompting users to review workshop records with issues of concern such as workshop start and end dates that are fewer than 6 weeks apart and participant ages that are younger than 18 years (the minimum recommended participant age).

In addition to the ability to easily enter workshop and participant data, users have access to a variety of standard reports to inform program management and enhance quality assurance. These reports can be filtered by elements such as date, county, and host organization and offer a comparison to state and national data. Beyond the standard reports that are available to all database users, NCOA staff can develop custom reports in response to information and data requests from AoA leadership and other key stakeholders.

UTILITY OF COLLECTED DATA

The NCOA and AoA, as well as other program funders and stakeholders, use the information from the various data collection tools for numerous reasons, including to (1) comply with reporting requirements mandated by the authorizing statutes; (2) collect data for performance measures used in the justification of the budget to Congress and by program, state, and national decision makers; (3) effectively manage the program at the federal, state, and local levels; (4) identify program implementation issues and pinpoint areas for technical assistance activities; (5) identify best practices in program implementation and building sustainable program delivery systems and to develop resources to enable current and future program implementers to learn from and replicate these practices; and (6) provide information for reports to Congress, other governmental agencies, stakeholders, and to the public about grantee progress.

The uniform collection of these data elements using a coordinated online system has great practicality and utility for reporting and providing real-time monitoring and feedback. Using these data, AoA can perform state-based performance comparisons related to delivery site engagement, participant reach, participant retention, and program embedment/sustainability. These data can also enable program fidelity assessments to rapidly identify technical assistance needs and/or correct program drift.

Furthermore, these data can be used to develop webinars and other resources for state grantees and their partners (for the purposes of training, technical assistance, and/or strategic development) as well as generate standard and customized reports so grantees can identify local successes and opportunities for improvement. More specifically, these reports have been (and continue to be) used for quality control (e.g., identifying workshops that offered a “session zero,” or introductory orientation session, to determine impact on participant retention), planning (e.g., identifying host organizations that are categorized as faith-based when looking to engage additional partners of this same type), and reach to a specific population (e.g., number of African American participants who indicate a diabetes diagnosis).

Beyond these data uses at a federal/national level, this uniformly collected data also provide great benefit to state grantees and their partners. These data serve to inform key stakeholders about progress and challenges, guide quality control and assurance efforts and forward planning, and help justify the need for, as well as attain, additional funding sources (through grant applications or other mechanisms). Furthermore, researchers have utilized these data to address a variety of topics, including program participation of older adults with diabetes (17).

CONCLUSION

Data collection for CDSMP and the suite of other Stanford University CDSME programs has been essential to nationwide program success and sustainability. With the inception of this database, states and community-based organizations offering CDSME had immediate, real-time access to their workshop and participant data for the first time. This proved to be an incredible value-add for the network. Not only does the data highlight program reach and inform program planning, it is also critical in terms of attaining additional resources to support implementation and infrastructure at national, state, and local levels. It is evident that the benefit gained from a national data collection system is certainly worth the investment in development, training, and maintenance. Future grand-scale initiatives delivering evidence-based programs are encouraged to use this ARRA CDSMP experience when creating data collection and monitoring systems.
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With a near 20-year developmental history as an evidence-based program, the suite of Chronic Disease Self-Management Education (CDSME) programs were selected in 2010 for grand-scale dissemination in a federally supported initiative to improve the health of older Americans. The primary charge of this national effort was to establish a sustainable program delivery system for empowering American adults with one or more chronic conditions to better manage their health. The current study focused on a series of dissemination and implementation science research questions to: (1) examine the geographic distribution of participation in this initiative across the Unites States; (2) describe workshop characteristics engaged to reach program participants in various settings; and (3) describe personal characteristics of the first 100,000 participants. Each subsequent entering cohort was descriptively examined to indicate whether there was constancy or change in delivery sites and populations reached over time. Findings show a strengthening of the workshop delivery infrastructure in that it took 9.4 months to reach the first 25,000 participants in 853 counties compared to 5.4 months to reach the last 25,000 participants in 1,109 counties. The workshop delivery characteristics and participant characteristics remained relatively consistent across increments of 25,000 participants reached, although general trends were observed for some variables. For example, after reaching the first 25,000 participants, subsequent groups of 25,000 participants were reached more quickly. Additionally, workshops were increasingly delivered in ZIP Codes with higher percentages of families residing below the federal poverty line. As more participants were reached, more participants with chronic conditions were enrolled. This national translational study illustrates the rapid expansion of CDSME programs throughout the United States and capability to reach diverse populations in a variety of settings.
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INTRODUCTION

Seen as a critical part of primary care for the past 20 years (1, 2), disease self-management programs have been associated with a plethora of positive health outcomes among middle-aged and older adults in the United States (3). While the healthcare system is increasingly expected to provide chronic care (1), chronic disease self-management initiatives outside of the physician’s office are now widely recognized as an effective complement to improve health indicators and quality of life while reducing overall health-related complications and associated costs (4). One of the most extensively tested programs, the Stanford Chronic Disease Self-Management Program (CDSMP), is a 6-week program (5) that has strong evidence demonstrating its ability to improve participants’ health status, modify their health behaviors, and reduce their healthcare utilization and associated costs (6–9). The interactive workshop sessions are designed to enhance three types of skills necessary for the everyday management of chronic conditions: medical management, emotional management, and social role management (6). While CDSMP remains the flagship program, Stanford has translated it to be delivered online, in multiple languages, and for specific diseases/conditions (e.g., diabetes, arthritis, chronic pain, HIV) (5). This collection of interventions (including CDSMP) comprises the suite of Chronic Disease Self-Management Education (CDSME) programs.

Building on a nascent evidence-based prevention initiative supported by the U.S. Administration on Aging (AoA) beginning in 2003 (10), funding was provided as part of the American Recovery and Reinvestment Act of 2009 (ARRA) to disseminate CDSME programs in 45 states, Puerto Rico, and the District of Columbia between 2010 and 2012 (11). Given the solid evidence base behind CDSMP, this jointly administered initiative of the AoA, the Centers for Disease Control and Prevention (CDC), and the Centers for Medicare and Medicaid Services (CMS) sought to bring these evidence-based programs to scale for the important goal of addressing the rapidly rising number of older adults struggling to manage their chronic conditions. The national goal of this ARRA-funded initiative was to reach at least 50,000 program completers (i.e., attend four or more of the six workshops sessions). Each participating state and entity was assigned a target goal for program completers based on the size of its population of older Americans. There was an expectation that certain delivery site types would be utilized (e.g., senior centers, healthcare organizations, residential facilities, educational institutions, faith-based organizations, and tribal centers), and special emphasis was placed on recruiting and enrolling racial/minority and other underserved populations.

The goal of having over 50,000 adults complete CDSME program workshops was accomplished within the first 24 months of this initiative across more than 1,000 United States counties (12). This accomplishment demonstrates the feasibility of a coordinated effort with the aging services network, the public health, and healthcare sectors. This study examined participant accrual of the first 100,000 participants enrolled in this national CDSME program roll out in four blocks (i.e., each representing 25,000 participants). Using this frame of progressing accrual blocks, the purposes of this study were to: (1) examine the geographic distribution of participation in this initiative across the Unites States; (2) describe workshop characteristics engaged to reach program participants in various settings; and (3) describe personal characteristics of the first 100,000 participants. Each subsequent entering cohort was descriptively examined to indicate whether there was constancy or change in delivery sites and populations reached over time.

MATERIALS AND METHODS

CHRONIC DISEASE SELF-MANAGEMENT EDUCATION (CDSME) PROGRAMS

As described previously, CDSMP falls within a suite of CDSME programs that have been widely disseminated in the U.S. as a method to empower patients with self-management skills to deal with their chronic conditions (12, 13). Drawing upon Social Learning Theory (14), CDSMP is an evidence-based, peer-led intervention consisting of six highly participative classes held for 2.5 h each, once a week, for six consecutive weeks (13). Additional details about the theory behind CDSME programs and their implementation can be found elsewhere (15).

DATA SOURCE AND STUDY POPULATION

This study reports findings based on cross-sectional data collected from the first 100,000 participants enrolled in the nationwide delivery of CDSME programs as part of the American Recovery and Reinvestment Act of 2009 (i.e., Recovery Act) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative (12). Workshops were delivered in 45 states, Puerto Rico, and the District of Columbia (11). With support from AoA, a centralized online data system was developed by the National Council on Aging to collect data from participating organizations (15). Each state identified several database users at the state- and/or regional-level who were responsible for entering workshop and participant data.

MEASURES

In recognition of the importance of minimizing assessment burden, the data collection effort was limited to a short informational sheet about the delivery organization to be filled out by the delivery sites; a brief set of items describing participant characteristics such as age, sex, race/ethnicity, number and type of self-reported chronic conditions, living arrangements and ZIP Code (for participant residence and delivery site location); and attendance logs to document the specific sessions attended by each participant. While the expectation was that each organization would collect all the data referenced above, due to privacy and other concerns at some locations, all of the data elements were not collected at all of the sites (15). Further, because the completion of the participant questionnaire was not a pre-requisite for attending the workshop, some delivery sites chose not to collect all data points and some participants elected not to complete the questionnaire. However, to be counted as a “successful” completer (i.e., attending four of the six offered workshop sessions), the workshop information sheet and attendance roster was required.

ANALYSES

Statistical analyses for this study were performed using SPSS (version 21). Workshop and participant characteristics were compared between the first, second, third, and fourth group of 25,000 participants reached. Additionally, maps were generated to illustrate the cumulative geospatial distribution and accruement of CDSME program participants and workshops for the first 25,000 participants, 50,000 participants, 75,000 participants, and all 100,000 participants. Plots indicate workshop locations. Shading indicates the number of participants reached in each state (i.e., darker shade represents more participants reached). Hash markings represent the first year in which funding was received by state.

RESULTS

NATIONAL CDSME PROGRAM UPTAKE

Figure 1 depicts the cumulative geospatial distribution of the first 100,000 CDSME program enrollees by increments of 25,000 participants. As can be seen, the first 25,000 participants were reached by 2,226 workshops in 1,705 unique implementation sites over a 9.4-month period across 853 counties. At this stage in the intervention, only a few states had reached over 1,000 participants. Comparatively, the last 25,000 participants were reached by 2,154 workshops in 1,769 unique implementation sites over a 5.4-month period across 1,109 counties. At this stage in the intervention, only a few states had not reached over 1,000 participants.
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FIGURE 1 | Geospatial distribution of CDSMP workshops and participants by increments of 25,000 participants.



CDSME PROGRAM WORKSHOP CHARACTERISTICS

Table 1 presents workshop characteristics for the first 100,000 CDSME program participants enrolled in the intervention. These 100,000 participants were reached by 8,702 workshops in 5,586 unique implementation sites over a 25.9 month period across 1,786 counties. The majority of participants enrolled in CDSMP workshops (78.4%), followed by Diabetes Self-Management Program (DSMP) workshops (10.3%) and Tomando Control de su Salud (Spanish CDSMP) workshops (8.9%). The largest proportion of participants attended workshops at senior centers or area agencies on aging (29.2%), followed by healthcare organizations (21.1%), residential facilities (17.6%), community/multi-purpose facilities (9.9%), faith-based organizations (8.4%), and other settings (e.g., correctional facilities malls, RV parks, fire departments, county administration buildings, private residences, casinos, career centers). The majority of participants attended workshops delivered in English (89.6%) and in metro settings (79.6%). On average, workshops included 12.69 (±4.18) participants, and participants attended 4.38 (±1.72) sessions. The workshop completion rate was 74.9%.

Table 1 | Workshop characteristics by reach increments of 25,000 participants.
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Workshop delivery characteristics remained relatively consistent across increments of 25,000 participants reached, although general trends were observed for some variables. For example, after reaching the first 25,000 participants, it took shorter amounts of time to reach subsequent groups of 25,000 participants (i.e., 9.37 months to reach the first 25,000 participants and 5.37 months to reach the last 25,000 participants). As more participants were reached, larger proportions participated in DSMP workshops (i.e., 8.3% for the first 25,000 participants and 12.0% for the last 25,000 participants) and fewer participated in Spanish-language workshops (i.e., 10.7% for the first 25,000 participants and 8.2% for the last 25,000 participants). Additionally, workshops were increasingly delivered in ZIP Codes with higher percentages of families residing below the federal poverty line (i.e., an average of 10.76 families below poverty for the first 25,000 participants and 11.46 for the last 25,000 participants).

CDSME PROGRAM PARTICIPANT CHARACTERISTICS

Table 2 presents participant characteristics of the first 100,000 CDSME program participants enrolled in the intervention. On average, the first 100,000 CDSME program participants were 67.09 (±14.58) years of age; 12.0% were under age 50 years, 42.7% were aged 65–79 years, and 19.9% were aged 80 years and older. The majority of participants was female (77.9%), non-Hispanic (82.6%), and white (66.0%). Approximately 22% of participants were African American, 4.5% were Asian or Pacific Islander, 1.6% American Indian or Native Alaskan, and 6.2% “other” or multiple races. The majority of participants resided with other individuals (84.4%) and lived in metro areas (78.2%). On average, participants self-reported 2.20 (±1.71) chronic conditions; 39.6% reported three or more co-morbidities.

Table 2 | Sample characteristics by reach increments of 25,000 participants.
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Generally, participant characteristics remained consistent across increments of 25,000 participants reached; however, trends were observed for some variables. For example, as more participants were reached by CDSME programs, more participants with chronic conditions were enrolled, with the number of participants enrolling with three or more chronic conditions increasing from 34.3% for the first 25,000 participants to 42.0% for the last 25,000 participants (i.e., participant 75,001–100,000). Additionally, as more participants were reached, the program enrolled smaller proportions of participants who lived alone (i.e., decreasing from 21.9% for the first 25,000 participants to 11.3% for the last 25,000 participants).

DISCUSSION

Self-management education has been recognized as a critical factor in empowering adults to improve their health and functioning (3). This study provides valuable dissemination and implementation insights into the nature and progression of the largest ever national roll out of CDSME programs (i.e., highly effective evidence-based programs designed to help middle-aged and older adults more effectively manage their chronic conditions). The aging services sector, in partnership with other healthcare, public health, community, and faith-based organizations, proved to be a coordinated, efficient, and diverse delivery system capable of rapidly reaching large numbers of older adults across the country. Exceeding programmatic goals of having 50,000 participants complete CDSME program workshops (12), over 100,000 participants were reached more quickly than in previous efforts (16). Further, with the exception of a predominant female participant population typically served with health promotion programs (16–18), participants were representative of the U.S. population and not just easy-to-reach subgroups.

The ability of this initiative to quickly reach 100,000 participants can be attributed to many factors. First, having each state set ambitious yet feasible and attainable goals (19) can help stimulate them to think differently about program planning, participant recruitment, and partnership development. Second, the stimulus money utilized in this initiative was essential for reaching this recruitment goal, but it was also leveraged by funds from other organizations with some non-traditional partners (e.g., healthcare partners), which fostered growth by adopting and promoting CDSME programs as an integral care practice. Third, capitalizing on the existing program delivery infrastructure established by previous AoA initiatives, the broad network of delivery and funding partners has resulted in widespread financing of CDSME programs by other government organizations. Fourth, workshops were available in many local communities largely because of the cooperation of the program developers to utilize and expand their training infrastructure (5). As seen in this initiative, the culmination of leveraging opportunities led to the rapid dissemination of CDSME programs by creating a highly collaborative community structure that accelerated the speed of scalability across the country to meet the needs of an increasingly diverse group of participants.

Past reports have shown CDSME programs have capacity to serve large numbers of heterogeneous adults via a growing network of delivery sites (8, 12, 20, 21). Success can be attributed, in part, to a community-driven delivery system that employed existing networks for recruiting participants of varied ages, race/ethnicity; disease status; geographic region; and socio-economic status (22). However, additional efforts are needed to help CDSME programs gain major penetration among the over 35 million older Americans estimated to have at least one chronic condition (23). As such, this study suggests several actions that can help make the dissemination of CDSME programs part of routine care.

First, we must further examine and strengthen referral systems to CDSME programs and the interconnectedness of the healthcare, public health, and aging services networks. Multi-institute funding initiatives that highly encourage/mandate multi-sectorial partnerships can set the stage for bridging such connections (11). Second, we need to embrace the paradigm shift in provider-patient communications that emphasizes the value of “informed and activated” patients working collaboratively with their prepared practice team (1). This theme, initially articulated in Wagner’s chronic care model, is being revisited with the recent movement toward patient-centered care (24). Third, we need to be aware of the constraints facing today’s healthcare providers in terms of shortened office visits and greater expectations for administrative paperwork (25). Thus, we recommend easy-to-employ methods and mechanisms (e.g., automated systems) to help health care providers know where evidence-based programs like CDSMP are offered. Also, guidelines are needed for identifying the types of patients who are best suited for specific programs (e.g., information about the pros and cons of generic self-care programs versus disease-specific programs). While clinicians and other allied health providers should be trained about these guidelines and referral processes, it is also important that program participants report back to their healthcare providers about their experiences and progress in such programs. Fourth, we must recognize that programmatic scalability needs to be paired with plans for achieving sustainability over time. Thus, we recommend that national, state, and local roll outs of evidence-based programs include sustainability planning as a core element. Successful sustainability plans are those that build upon and leverage existing resources, often employing champions for recognizing and promoting new models of care (26).

There are study limitations that must be acknowledged. While this national effort afforded large numbers of participants, specific data points were limited due to community concerns regarding burden. Additionally some data was missing due to local/regional constraints, and not necessarily individual refusal. Study data represented a “snapshot” of an ongoing evolving evaluation process at a particular time point. Underserved populations (e.g., African Americans) were overrepresented in this study because of the focus of the larger initiative to serve this subgroup of Americans. However, males were underrepresented in this study, as they traditionally are in evidence-based programs delivered through the aging services network (16–18). Despite these limitations inherent when using administrative records, we nevertheless believe this study represents a unique examination about how a national evidence-based dissemination rolls out over time, what infrastructure facilitates this type of grand-scale roll out, and what types of participants are reached.

Findings from this study capture the spread of CDSME programs during a national, government-funded roll out and show the ability of this intervention to rapidly reach a diverse set of participants using a well-coordinated delivery system. As of August 2014, over 196,700 participants reached by CDSME programs through 17,500 workshops in 1,200 counties across the United States. While this initiative capitalized and built upon previous efforts to create a delivery infrastructure for CDSME programs, this grand-scale dissemination has solidified the presence of CDSME programs with great potential for long-term sustainability. While this initiative has achieved impressive participant reach and completion, it should be noted that many other organizations throughout the United States offered the intervention despite not receiving this ARRA funding. Because data from these organizations are not represented in the databased used in the current study, these findings are even more encouraging in that they underrepresent the actual translation of CDSME programs nationwide. Continued efforts are needed to track the progression and proliferation of this suite of programs to empower patients with self-management skills to deal with their chronic conditions.
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Using the national dissemination of Chronic Disease Self-Management Education (CDSME) programs, the purposes of this study were to (1) document intervention attendance rates as related to the number of participants enrolled in the workshop and (2) compare the relationship between workshop attendance and workshop size by delivery site rurality and type. Data were analyzed from the first 100,000 middle-aged and older adults who participated in CDSME workshops spanning 45 states, Puerto Rico, and the District of Columbia as part of the American Recovery and Reinvestment Act of 2009 Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative. Descriptive statistics are reported for all participants, then separately by each delivery site type. Ratios between the number of workshop participants and the number of workshop sessions attended were calculated and graphed based on the rurality of delivery and separately for the leading five delivery site types. Associations between the number of workshop participants and the number of sessions attended differed by delivery site rurality and type. Findings have implications for participant retention and workshop delivery costs, which can assist program deliverers to strategically plan implementation efforts in their areas.
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INTRODUCTION

The recent movement toward evidence-based public health calls for a better understanding of the implementation and dissemination of evidence-based programs (EBP) for older adults delivered in real world settings (1–4). EBP are interventions based on research that were tested in clinical trials and translated into community-based models, which receive the same intended health benefits (5). EBP have common components, foremost of which are essential intervention elements, materials, and procedures (6). More specifically, implementation features must be considered, which include having a well-defined program structure and timeframe that enables the developers to track fidelity and others to uniformly deliver the program with replicable findings (7). Program developers often draw upon small group literature and adult learning principles to define the ideal class size for intervention (8–10), which is often 12–16 participants (11). From our experience working with program developers, determination of ideal class size is often more of an art than a science and is based on assumptions about ideal size to facilitate active group discussion. Secondary concerns often revolve around cost implications of different class sizes in intervention studies because per-participant costs are influenced by the total number of participants enrolled in workshops (12, 13).

With a desire to take EBP to scale in order to make a public health impact, there is a need for widespread penetration in the designated population of interest (14, 15). To counter recruitment challenges often seen in research studies (16–18), there is now a growing literature on strategies to increase recruitment by facilitating program adoption in a host of different delivery systems reflecting where the population of interest resides and frequently encounter in their daily lives.

Despite the assumed importance of structured program features such as class size or workshop delivery type, little is known about the programmatic impact of different delivery characteristics on achieving recommended intervention doses. This is, in part, because assumptions about ideal class size are often applied from prior literature without consideration of the specific intervention focus, population, or setting. Delivery sites may be seen as implementation issues rather than researchable variables, an attitude reinforced by the limited number of delivery site types included in most intervention studies.

The widespread availability of Chronic Disease Self-Management Education (CDSME) programs nationwide across a multitude of settings has provided opportunity to examine the programmatic impact of different delivery characteristics on participants receiving the recommended intervention dose. Using the national dissemination of CDSME programs, the purposes of this study were to (1) document intervention attendance rates as related to the number of participants enrolled in the workshop and (2) compare the relationship between workshop attendance and workshop size by delivery site rurality (i.e., metro, non-metro) and type (e.g., senior centers, healthcare organizations, residential facilities, faith-based organizations).

MATERIALS AND METHODS

PROGRAM DESCRIPTION

The Chronic Disease Self-Management Program (CDSMP) has been introduced and widely disseminated in the U.S. as a method to empower patients with self-management skills to deal with their chronic conditions (19). There is now a suite of CDSME programs licensed through the Stanford Patient Education Research Center, some of which are generic (e.g., CDSMP, Tomando Control de su Salud) and others that are disease specific (e.g., diabetes, arthritis, chronic pain). Drawing upon Social Learning Theory (20), CDSME programs are evidence-based, peer-led interventions consisting of six highly participative classes held for 2.5 h each, once a week, for six consecutive weeks (19). CDSME programs have resulted in improved health care and health (21, 22), while potentially saving healthcare costs (12).

DATA SOURCE AND STUDY POPULATION

Cross-sectional data for this study were obtained from a nationwide delivery of CDSME programs as part of the American Recovery and Reinvestment Act of 2009 (i.e., ARRA) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative (15). The US Administration on Aging led this initiative in collaboration with the Centers for Disease Control and Prevention and the Centers for Medicare and Medicaid Services to support the translation of CDSME programs in 45 states, Puerto Rico, and the District of Columbia (23). Federal funding for this initiative enabled participants to enroll in CDSMP workshops free of charge. This initiative was originally designed to have 50,000 Americans complete at least four out of six CDSME workshop sessions between 2010 and 2012 and to embed CDSME program delivery structures into statewide systems (15). For this study, data were analyzed from the first 100,000 participants who attended CDSME program workshops and responded to all relevant survey questions. Workshops included in study analyses began between January 2010 and February 2012.

As described elsewhere (24), all states receiving ARRA funding for this initiative were assigned program completer target goals. It was expected that CDSME program workshops would be delivered through certain site (e.g., senior centers, healthcare organizations, residential facilities, educational institutions, faith-based organizations, and tribal centers). Each delivery site type recruited participants to enroll in workshops using their usual methods (e.g., flyers, emails, face-to-face). The majority of participants was introduced to the program during the first workshop session; however, some participants were introduced to the program during an optional pre-workshop session called a “session zero” (25).

MEASURES

Workshop attendance

Participants’ attendance was recorded to determine if the recommended intervention dose was received. As defined by the program developers, a participant has “successfully” completed the program if they attended four or more of the six offered workshop sessions (15, 21, 22).

Class size

The number of participants enrolled in each CDSME workshop was recorded (i.e., ranging from 1 to 20 participants). The maximum number of participants allowed to be listed as enrollees in any single workshop was 20. As a point of reference, the program developers define the ideal class size as (i.e., between 10 and 15 participants) in the CDSMP fidelity manual (26).

Delivery site types

Data are presented for all 10 delivery site types (see Table 1), which were then assessed graphically based on the workshop rurality and independently for the leading five delivery site types based on participant enrollment (i.e., senior centers, healthcare organizations, residential facilities, community/multi-purpose facilities, and faith-based organizations). Data pertaining to CDSME program delivery site types were gathered administratively (24). Using the ZIP code information provided by each delivery site, workshops were categorized as metro or non-metro based on the rural–urban commuting area codes (RUCA) (27). The leading five CDSMP delivery site types included in analyses were senior centers or area agencies on aging (AAAs), healthcare organizations, residential facilities, community or multi-purpose centers (including libraries), and faith-based organizations.

Table 1 | Participant and workshop characteristics by delivery site type.
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Personal characteristics

Personal characteristics of the participants included age, gender, race/ethnicity, and self-reported number of chronic conditions (i.e., arthritis, cancer, depression, diabetes, heart disease, hypertension, lung disease, stroke, osteoporosis, and other chronic conditions).

ANALYSES

Descriptive statistics were calculated for all participants, then separately for each of the 10 delivery site types. Percentages are provided for categorical variables. Averages and standard deviations are provided for continuous and count variables. The average number of workshop sessions attended by the size of the workshop (i.e., the number of participants enrolled in each workshop) was calculated and graphed based on the rurality of delivery and separately for the leading five delivery site types.

RESULTS

CDSMP PARTICIPANT AND WORKSHOP CHARACTERISTICS BY DELIVERY SITE TYPE

Of the first 100,000 participants reached in this initiative, 29.2% attended workshops at senior centers/AAAs, 21.1% at healthcare organizations, 17.6% at residential facilities, 9.9% at community/multi-purpose facilities (including libraries), and 8.4% at faith-based organizations. Smaller proportions of participants attended workshops at educational institutions (2.3%), county health departments (1.3%), workplaces (0.5%), and tribal centers (0.2%). Approximately 9.5% of participants attended CDSME workshops at delivery sites classified as “other” (e.g., correctional facilities malls, RV parks, fire departments, county administration buildings, private residences, casinos, career centers).

On average, participants were age 67.1 (±14.6) years and had 2.2 (±1.7) self-reported chronic conditions. The majority of participants were female (77.9%) and non-Hispanic white (54.4%). Almost 22% of participants were African-American and 16.6% were Hispanic. Workshops at senior centers/AAAs and residential facilities enrolled participants with older than average ages. Healthcare organizations, tribal centers, and sites categorized as “other” enrolled larger proportions of male participants. Healthcare organizations, community/multi-purpose facilities, educational institutions, and other sites enrolled larger proportions of Hispanic participants. Senior centers/AAAs, residential facilities, and faith-based organizations enrolled larger proportions of African-American participants. Healthcare organizations, residential facilities, community/multi-purpose facilities, and tribal centers enrolled more participants from metro areas. Workshops at senior centers/AAAs, residential facilities, and tribal centers enrolled participants with higher than average co-morbidities.

More than 20% of participants attended workshops delivered in non-metro areas. The workshops in non-metro areas had smaller average class size than those in metro areas, but no difference in class attendance. On average, workshops had 12.7 (±4.2) participants, and participants attended an average of 4.4 (±1.7) of the six workshop sessions. The majority of participants successfully completed the workshop (74.9%), indicating they received the recommended intervention dose. Senior centers/AAAs, faith-based organizations, educational institutions, and delivery sites categorized as “other” had higher than average workshop sizes and workshop attendance. Residential facilities also had higher than average workshop sizes. Workplaces also had higher than average workshop attendance.

ASSOCIATIONS BETWEEN WORKSHOP SIZE AND ATTENDANCE

As shown in Figure 1, associations between the number of workshop participants and the number of sessions attended differ by workshop rurality. More specifically, in workshops in metro areas, there was a negative correlation between participant number and session attendance for smaller workshops (i.e., workshops ≤ 8 participants). The average number of sessions attended in non-metro organizations had higher variability, especially for smaller workshops. Associations between the number of workshop participants and the number of sessions attended differed by delivery site type. More specifically, in senior centers/AAAs, there was a negative correlation between participant number and session attendance for smaller workshops (i.e., workshops ≤ 8 participants). Stated differently, the fewer the participants enrolled in a workshop, the higher the rate of session completion. For workshops with nine or more participants, the workshop size was not correlated with the average number of sessions attended. The relationships between participant number and session attendance in healthcare organizations and community/multi-purpose/libraries were similar to that observed in senior centers/AAAs. However, the average number of sessions attended in healthcare organizations had higher variability, especially for smaller workshops.
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FIGURE 1 | Average number of workshop sessions attended by class size by workshop rurality and leading five delivery site type.



For delivery sites located in residential facilities, the number of workshop participants was negatively associated with session attendance. Generally, workshops with fewer participants had higher average workshop attendance. In faith-based organizations, however, there was no observed association between the number of workshop participants and workshop attendance.

DISCUSSION

As demonstrated in a previous study, workshop size was associated with workshop attendance in national dissemination efforts of EBP for older adults (13). As confirmed by other studies (15, 22), most delivery sites reported workshop sizes in the ideal range (i.e., between 10 and 15 participants) and large proportions of participants with successful completion rates. While general findings in the current study indicate that workshops with fewer participants had higher attendance rates, variability was noted by setting, especially among smaller workshops. Greater variability in smaller workshop as observed in workshops delivered in non-metro areas, healthcare organizations, and faith-based organizations. The strongest negative association was observed in residential facilities.

Consistent with the RE-AIM planning and evaluation framework (28, 29), wide-scale programmatic dissemination to diverse population subgroups often requires a multitude of community partnerships representing various settings. It is not surprising that senior centers/AAAs and healthcare organizations serve as the predominant sites, given the sponsorship of this initiative by the Administration on Aging (23). However, it is more interesting to consider the different delivery settings utilized in this initiative’s program implementation and dissemination activities (e.g., senior centers, healthcare organizations, residential facilities, faith-based organizations). This study contributes to the emerging implementation science literature by identifying and documenting the wide variability in workshop size and attendance based on different setting types (30).

As seen elsewhere (31, 32), certain delivery site types are known to attract participants with certain characteristics, which make it difficult to disentangle the impact of workshop size and attendance from the types of participants who attend a particular delivery site type. Future research would benefit from qualitative research to better understand what drives participants to one setting or another. For example, is participant attendance related to the supply of programing at different settings? Is it that participants identify with a particular organizational setting and, therefore, attend workshops where they are most comfortable (33)? Or, is it simply a proximity issue in that participants attend workshops that are closes to their home or work (34)? Or, might it be a combination where participants are willing to travel further distances to attend workshops delivered in a setting of preference? These issues warrant further investigation at the individual-level based on preference and the workshop-level based on common characteristics associated with workshop size and attendance.

These study findings are illuminating in that they show the interconnectedness of and interaction between workshop size, delivery site type, and intervention dosage. Findings indicate that there is no “one size fits all” rule of thumb regarding ideal workshop size and that the recommended intervention dose can be obtained at different delivery settings in workshop of differing sizes. Additional research is needed to determine the influence of workshop size and attendance on known health-related benefits associated with CDSME programs, controlling for workshop delivery site. Further, there is need for more sophisticated threshold analyses to determine the critical class size for optimal attendance and how that may differ by delivery site type.

Several study limitations can be noted. First, the cross-sectional nature of the study and lack of outcome data limited our ability to determine causality and associate workshop size and attendance with salient health outcomes. Second, there were a limited number of variables collected about the delivery sites and/or from participants; thus, we were unable to investigate the greater context of factors related to delivery site type selection, reasons for attendance, or reasons why certain delivery sites held workshops of certain sizes. However, the large number of workshops delivered and participants enrolled in this national initiative provides an initial glimpse into study questions and suggests areas needing more exploration. Third, this descriptive study was served as a preliminary examination of the relationship between workshop characteristics (delivery site type and number of participants) and class attendance. Future studies with more sophisticated, inferential statistics that include more predictor variables are needed to compare these relationships by other factors (e.g., self-reported chronic condition types) and health-related improvements resulting from intervention attendance.

This research has several practical implications. First, multi-pronged strategies are needed to improve participant retention so participants can receive the recommended intervention dose, despite workshop enrollment size. These strategies should be tailored approaches by delivery site types based on their specific participant characteristics and health-related status (35). Second, while class size may not always be associated with intervention dose, class size has implications for overall program costs (12, 36). This has been seen in our calculations of the cost savings that can be derived from CDSME programs based on variations in overall per-participant costs, which is highly dependent upon class size (12, 36). More specifically, based on a workshop cost of $3500 USD, per-participant costs can range from about $219 USD for larger workshops with 16 participants to $583 USD for smaller workshops with 6 participants (12). As such, because CDSME program workshops have a fair amount of fixed costs, regardless of workshop size (e.g., associated with site coordination, participant recruitment), hosting larger versus smaller workshops seems to be more fiscally beneficial to organizations implementing these programs. These cost-related variations have implications for program administrator and decision makers to finically plan future dissemination efforts and identify necessary resources and partners to achieve participant recruitment goals. Further, because of its small group approach using the social learning theory (19, 20), workshop size should be considered to ensure the program operates as intended and participants receive anticipated intervention benefits.

CONCLUSION

The implementation processes in a national rollout of evidence-based CDSME programs are necessarily complex. Previous assumptions about the ideal class size need to be weighed in terms of both programmatic and cost metrics, balancing the economies of “going to scale” with the benefits of smaller class sizes in some settings. Therefore, it is important to recognize how delivery sites cater to different types of participants, which may in turn influence program outcomes. Findings have implications for participant retention and workshop delivery costs, which can assist program deliverers to strategically plan implementation efforts in their areas.
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Background: The Chronic Disease Self-Management Program (CDSMP) has been widely disseminated among various racial and ethnic populations. In addition to the six required CDSMP workshop sessions, the delivery sites have the option to offer a Session Zero (or zero class), an information session offered prior to Session One as a marketing tool. Despite assumptions that a zero class is helpful, little is known about the prevalence of these additional sessions or their impact on retaining participants in CDSMP workshops. This study aims to describe the proportion of CDSMP workshops that offered Session Zero and examine the association between Session Zero and workshop completion rates.

Methods: Data were analyzed from 80,987 middle-aged and older adults collected during a two-year national dissemination of CDSMP. Generalized estimating equation regression analyses were conducted to assess the association between Session Zero and successful workshop completion (attending four or more of the six workshop sessions).

Results: On average, 21.04% of the participants attended workshops that offered Session Zero, and 75.33% successfully completed the CDSMP workshop. The participants of the workshops that offered Session Zero had significantly higher odds of completing CDSMP workshops than those who were not offered Session Zero (OR = 1.099, P = <0.001) after controlling for participants’ demographic characteristics, race, ethnicity, living status, household income, number of chronic conditions, and workshop delivery type.

Conclusion: As one of the first studies reporting the importance of an orientation session for participant retention in chronic disease management intervention projects, our findings suggest offering an orientation session may increase participant retention in similar translational efforts.

Keywords: attrition, retention, orientation session, evidence-based programs, chronic disease self-management program

INTRODUCTION

In recent years, an increasing number of interventions have been deemed highly efficacious in the prevention and management of chronic diseases in randomized clinical trials (1). To disseminate the findings of those clinical trials, the critical next step is to examine whether the research-based studies can be translated into effective community-based programs that can recruit and retain large numbers of participants with various chronic diseases. Program retention is often a challenge in controlled clinical studies (2), but it can be even more pronounced in large-scale implementation efforts of community-based interventions (3–5). Participant attrition not only threatens the internal validity and statistical power of a project, but also compromises the intervention benefits received by participants because of the lack of adequate intervention dose (6, 7). Less rigorously controlled than clinical trials, translational efforts pose special challenges for participant engagement. For example, grand-scale translational intervention efforts typically allocate fewer resources to intensively track and follow-up with participants over time, which may impact retention success.

To address problems associated with participant attrition, a wide range of studies have investigated factors related to retaining participants in clinical trials and observational studies (8–15). A previous meta-analysis identified 12 basic themes for successful retention in longitudinal studies, which include community involvement, contact and scheduling methods, and financial incentives (16). To date, however, the strategies for successful retention in translational initiatives remain underexplored (17, 18).

The Chronic Disease Self-Management Program (CDSMP) has been introduced and widely disseminated into US communities as a method to empower patients to deal with their chronic conditions by enhancing their self-management skills (19). Drawing upon Social Learning Theory (20), CDSMP is an evidence-based, peer-led intervention consisting of six highly participative classes held for 2.5 h each, once a week, for six consecutive weeks (19). In addition to the six workshop sessions, some delivery sites are offering a Session Zero (or zero class), an information session offered prior to Session One as a marketing tool (21). The primary purpose of Session Zero is to provide an overview of the workshop, explain expectations for workshop participation, and confirm commitment of those who are interested in or have already registered for a workshop. This additional session also serves as an opportunity to collect baseline data from participants to alleviate administrative burden on workshop instructors and ensure time is not taken away from Session One of the workshop. Although designed as a recruitment tool, we believe that incorporating a Session Zero to CDSMP workshops may boost participant retention rates because those who were not firmly committed to the workshop might decide to opt out of the program at this time. The goals of the current study are to (1) describe the proportion of CDSMP workshops that offered Session Zero and (2) examine the association between Session Zero and workshop completion rates.

MATERIALS AND METHODS

DATA SOURCE AND STUDY POPULATION

Data for this study were obtained from a two-year nationwide delivery of CDSMP as part of the American Recovery and Reinvestment Act of 2009 (i.e., Recovery Act) Communities Putting Prevention to Work: Chronic Disease Self-Management Program Initiative (22). The U.S. Administration on Aging led this initiative in collaboration with the Centers for Disease Control and Prevention (CDC) and the Centers for Medicare and Medicaid Services (CMS) to support the translation of CDSMP in 45 states, Puerto Rico, and the District of Columbia (23). This initiative was executed between 2010 and 2012 to embed CDSMP delivery structures into statewide systems (22). Within the first two years of this initiative, more than 100,000 adults participated in 9305 workshops in 1234 U.S. counties (22). For this study, administrative records were utilized to determine whether or not a Session Zero was held. Data were analyzed from 80,987 participants aged 50 years or older whose programmatic records contained data about Session Zero attendance.

MEASURES

DEPENDENT VARIABLE

CDSMP workshop attendance was the dependent variable for this study. As defined by the program developers and used in a variety of studies (24, 25), successful completion was defined as when CDSMP participants attended four or more of the six workshop sessions (22, 26), excluding Session Zero.

INDEPENDENT VARIABLES

Whether or not a workshop offered a Session Zero was recorded administratively and included in the database along with workshop attendance. Participants’ actual attendance of a Session Zero was not recorded. If offered, the Session Zero was usually offered 1–4 weeks prior to the workshop and targeted those who had already registered or who might have shown an interest in the workshop. This orientation session was also used to recruit acquaintances and/or family members of those who already registered for the workshop. The specific content of Session Zero varied by site; however, all of them should have provided an overview of the CDSMP workshop and its expectations for participation. Session Zero may also be used to collect baseline data to reduce interference with Session One of the workshop.

Workshop delivery sites included area agencies on aging (AAAs), healthcare organizations, residential facilities, community or multipurpose centers, faith-based organizations, educational institution, county health department, tribal center, workplace, and other (e.g., recreational center).

Socio-demographic factors included age (in years), sex (male vs. female), median household income (in $10,000 units), and living arrangement (living with others vs. living alone). Participants’ health status was measured by their number of self-reported chronic conditions (i.e., arthritis, cancer, depression, diabetes, heart disease, hypertension, lung disease, stroke, osteoporosis, and other chronic conditions).

STATISTICAL ANALYSIS

To compare the characteristics of the participants who attended workshops with a Session Zero and those who attended workshops without a Session Zero, we used χ2 tests for categorical variables and two-sample t-tests for continuous variables. Because the participants were nested in workshops, generalized estimating equation (GEE) regression models were employed to investigate the association between successful workshop completion and Session Zero attendance. Specifically, the dependent variable of these regression models was successful workshop completion, while the independent variables were participant-level demographic and health characteristics. Furthermore, delivery site type was also included as an independent variable in the second GEE regression model. All the models included an exchangeable working covariance to account for the intraclass correlation among participants from the same workshop. Because the dependent variable is a binary variable; GEE analyses were conducted using SAS GENMOD procedure with a logit link function (SAS 9.3, SAS Institute, Inc., Cary, NC, USA).

RESULTS

Table 1 shows the proportions of participants who attended Session Zero and the workshop completion rates among the 10 types of delivery sites. Overall, 21.04% of the participants attended workshops with a Session Zero and 75.33% of participants successfully completed the CDSMP workshop. Among the 10 different types of delivery sites, the largest proportion of participants attending workshops with a Session Zero were at residential facilities (26.27%), while the smallest proportion of participants attending workshops with a Session Zero were at tribal centers (9.76%). With respect to workshop completion rates, workplaces had the highest completion rate (82.44%) and tribal center had the lowest completion rate (69.76%).

Table 1 | Session Zero attendance and CDSMP workshop completion rates by delivery site type.

[image: image1]

As presented in Table 2, CDSMP participants who attended workshops with a Session Zero had significantly higher workshop completion rate than those who attended workshops without a Session Zero (77.85% vs. 74.66%, P < 0.001). Participants who attended workshops with a Session Zero were more likely to be female, African American or other race group, Hispanic, and live alone. In terms of chronic conditions, they were more likely to have diabetes and hypertension, but less likely to have arthritis, cancer, depression, and lung disease. The average numbers of chronic conditions were not significantly different based on Session Zero status. Finally, the participants who attended workshops with a Session Zero were significantly older and had lower household incomes.

Table 2 | Baseline characteristics of CDSMP participants by Session Zero status.
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Table 3 illustrates the results of GEE regressions for workshop completion. As seen in Model 1, the participants of the workshops that offered Session Zero had significantly higher odds of completing CDSMP workshops than those who participated the workshops that did not offer a Session Zero (odds ratio [OR] = 1.087, P = 0.003). In addition, the likelihood of completing CDSMP workshops was higher among older participants (OR = 1.002, P = 0.003), females (OR = 1.089, P < 0.001), African Americans (OR = 1.147, P = 0.007), Asians and Pacific Islanders (OR = 1.354, P < 0.001), and Hispanics (OR = 1.171, P < 0.001). Conversely, the likelihood of completing the workshop was lower among those with higher household incomes (OR = 0.979, P = 0.008).

Table 3 | Generalized estimating equation regression models for successful workshop completion.
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After adding types of delivery site into the GEE regression model (Model 2), we found participants of the workshops that offered Session Zero still had significantly higher odds of completing CDSMP workshops (OR = 1.099, P < 0.001). Furthermore, the average workshop completion rates were significantly different among different delivery site types (P < 0.001), with residential facility had the lowest likelihood of completing the workshop (OR = 0.696, P < 0.001) while workplace had the highest likelihood (OR = 1.627, P = 0.004).

DISCUSSION

The results of the current study show about one in five CDSMP workshops in this national initiative offered a Session Zero. Among the 10 delivery site types, senior centers/AAAs and residential facilities had the highest rates of offering a Session Zero, while tribal centers and healthcare organizations had the lowest rates. These differences might be related to variation in population subgroups served by each delivery site type (27, 28), as well as site staff availability and facility constraints (e.g., space, time, competing commitments).

As suggested in a review of lessons learned from the National Institute of Aging’s Behavior Change Consortia (21), this study also demonstrates that participants who were offered orientation sessoins were more likely to complete intervention protocols. This finding indicates offering a Session Zero may not only facilitate participant recruitment, but also increase participant retention in grand scale community-based program dissemination efforts. Participants attending workshops with a Session Zero before the formal start of the workshop might have developed more support for and positive views of the program because they were given an opportunity to better understand the purpose, content, and expectations of the workshop. Meanwhile, attending a Session Zero may have given individuals who were not fully committed to the program a chance to re-evaluate their intention and opt out of the program if they felt they were not completely ready for it or thought it might not be beneficial for their preferences/needs. Therefore, the functions of a Session Zero with respect to retention might be twofold: (1) to strengthen the commitment of the participants by providing relevant information in advance and (2) to serve as a screening tool to identify those who are truly interested in the program and ready to participate. Future studies are warranted to study the details of these two potential functions of Session Zero.

Our results regarding the relationships between participants’ demographic characteristics and retention are consistent with the existing literature (11–13, 29–32). Specifically, we found that older participants and females had higher workshop completion rates. The relationship between race/ethnicity and participant retention in previous studies are mixed, although most report minority populations were harder to retain (33), some have reported relatively lower attrition rates among Hispanic participants (8, 10, 34). Here, we found that African American, Asian Pacific Islanders, and Hispanic participants had higher likelihood of completing the workshop successfully. Differences in CDSMP workshop attendance rates by participant demographics may have been reflective of the type of delivery site at which workshops were attended. Other studies have shown that certain delivery sites attract and serve different community subgroups (22, 27, 28). For example, better workshop attendance among older participants may reflect that larger proportions of older participants attend CDSMP workshops at residential facilities (also with higher attendance rates).

The strengths of this study include a large sample size and diverse race and ethnicity representation included in the analysis. The large sample not only allowed us to have high power to detect relatively small differences and associations, but also implies potential good generalizability of our findings. Furthermore, the study sample included 16% Hispanics, 23% African Americans, 4% Asian and Pacific Islanders, and 2% American Indian and Alaskan Natives. The substantial diversity of the sample composition further supports the generalizability of these study results.

Despite the study’s evident strengths, our findings need to be carefully interpreted in light of a few limitations. First, while data were collected that indicated whether or not workshops offered a Session Zero, participant attendance in these zero class sessions was not recorded. This means that participant attendance in a Session Zero could not be directly linked to their workshop attendance data. Second, these results were based on observational data, which limit our ability to determine a causal relationship between Session Zero attendance and CDSMP completion. Third, the number of variables collected at baseline was relatively small; therefore, although we were able to control for several important participant characteristics in the regression analyses, the identified associations in this study may be confounded by other unmeasured variables. Last, we were not able to investigate the relationship between Session Zero attendance and changes in health- and healthcare-related outcomes among these CDSMP participants because outcome measures were not available in this data collection effort.

In summary, including a Session Zero when delivering CDSMP workshops may be an important strategy for participant retention. Our findings suggest hosting a Session Zero may have implications for workshop attendance in similar translational efforts involving evidence-based programs for older adults. Given potential challenges associated with retaining participants in grand scale community-based interventions, offering a Session Zero before the formal start of the intervention might represent a feasible and efficient two-prong approach to help with participant retention in future translational projects.

ACKNOWLEDGMENTS

This work was supported by the Administration on Aging [90OP0001/03] and the National Institute of Child Health and Human Development [R01HD047143].

REFERENCES

1. Brady TJ, Murphy L, O’Colmain BJ, Beauchesne D, Daniels B, Greenberg M, et al. A meta-analysis of health status, health behaviors, and healthcare utilization outcomes of the chronic disease self-management program. Prev Chronic Dis (2013) 10:120112. doi:10.5888/pcd10.120112

2. Warner ET, Glasgow RE, Emmons KM, Bennett GG, Askew S, Rosner B, et al. Recruitment and retention of participants in a pragmatic randomized intervention trial at three community health clinics: results and lessons learned. BMC Public Health (2013) 13:192. doi:10.1186/1471-2458-13-192

3. Escobar-Chaves SL, Tortolero SR, Masse LC, Watson KB, Fulton JE. Recruiting and retaining minority women: findings from the women on the move study. Ethn Dis (2002) 12(2):242–51.

4. Coday M, Boutin-Foster C, Goldman Sher T, Tennant J, Greaney ML, Saunders SD, et al. Strategies for retaining study participants in behavioral intervention trials: retention experiences of the NIH behavior change consortium. Ann Behav Med (2005) 29(Suppl):55–65. doi:10.1207/s15324796abm2902s_9

5. Glasgow RE, Nelson CC, Kearney KA, Reid R, Ritzwoller DP, Strecher VJ, et al. Reach, engagement, and retention in an Internet-based weight loss program in a multi-site randomized controlled trial. J Med Internet Res (2007) 9(2):e11. doi:10.2196/jmir.9.2.e11

6. Mody L, Miller DK, McGloin JM, Freeman M, Marcantonio ER, Magaziner J, et al. Recruitment and retention of older adults in aging research. J Am Geriatr Soc (2008) 56(12):2340–8. doi:10.1111/j.1532-5415.2008.02015.x

7. King AC, Rejeski WJ, Buchner DM. Physical activity interventions targeting older adults. A critical review and recommendations. Am J Prev Med (1998) 15(4):316–33. doi:10.1016/S0749-3797(98)00085-3

8. Hessol NA, Schneider M, Greenblatt RM, Bacon M, Barranday Y, Holman S, et al. Retention of women enrolled in a prospective study of human immunodeficiency virus infection: impact of race, unstable housing, and use of human immunodeficiency virus therapy. Am J Epidemiol (2001) 154(6):563–73. doi:10.1093/aje/154.6.563

9. Williams PL, Van Dyke R, Eagle M, Smith D, Vincent C, Ciupak G, et al. Association of site-specific and participant-specific factors with retention of children in a long-term pediatric HIV cohort study. Am J Epidemiol (2008) 167(11):1375–86. doi:10.1093/aje/kwn072

10. McGuigan WM, Katzev AR, Pratt CC. Multi-level determinants of retention in a home-visiting child abuse prevention program. Child Abuse Negl (2003) 27(4):363–80. doi:10.1016/S0145-2134(03)00024-3

11. O’Brien RA, Moritz P, Luckey DW, McClatchey MW, Ingoldsby EM, Olds DL. Mixed methods analysis of participant attrition in the nurse-family partnership. Prev Sci (2012) 13(3):219–28. doi:10.1007/s11121-012-0287-0

12. Anderson RT, Ory M, Cohen S, McBride JS. Issues of aging and adherence to health interventions. Control Clin Trials (2000) 21(5 Suppl):171S–83S. doi:10.1016/S0197-2456(00)00075-1

13. Brown DR, Fouad MN, Basen-Engquist K, Tortolero-Luna G. Recruitment and retention of minority women in cancer screening, prevention, and treatment trials. Ann Epidemiol (2000) 10(8 Suppl):S13–21. doi:10.1016/S1047-2797(00)00197-6

14. Manson SM, Jiang L, Zhang L, Beals J, Acton KJ, Roubideaux Y. Special diabetes program for Indians: retention in cardiovascular risk reduction. Gerontologist (2011) 51(Suppl 1):S21–32. doi:10.1093/geront/gnq083

15. Jiang L, Manson SM, Dill EJ, Beals J, Johnson A, Huang H, et al. Participant and site characteristics related to participant retention in a diabetes prevention translational project. Prev Sci (2014). doi:10.1007/s11121-013-0451-1

16. Robinson KA, Dennison CR, Wayman DM, Pronovost PJ, Needham DM. Systematic review identifies number of strategies important for retaining study participants. J Clin Epidemiol (2007) 60(8):757–65. doi:10.1016/j.jclinepi.2006.11.023

17. Rosal MC, White MJ, Borg A, Scavron J, Candib L, Ockene I, et al. Translational research at community health centers: challenges and successes in recruiting and retaining low-income Latino patients with type 2 diabetes into a randomized clinical trial. Diabetes Educ (2010) 36(5):733–49. doi:10.1177/0145721710380146

18. Davis RM, Hitch AD, Nichols M, Rizvi A, Salaam M, Mayer-Davis EJ. A collaborative approach to the recruitment and retention of minority patients with diabetes in rural community health centers. Contemp Clin Trials (2009) 30(1):63–70. doi:10.1016/j.cct.2008.09.007

19. Lorig K, Holman H, Sobel D, Laurent D. Living a Healthy Life with Chronic Conditions: Self Management of Heart Disease, Arthritis, Diabetes, Asthma, Bronchitis, Emphysema and Others. 3rd ed. Boulder, CO: Bull Publishing Company (2006).

20. Bandura A. Social cognitive theory of self-regulation. Organ Behav Hum Decis Process (1991) 50(2):248–87. doi:10.1016/0749-5978(91)90022-L

21. Frank JC, Coviak CP, Healy TC, Belza B, Casado BL. Addressing fidelity in evidence-based health promotion programs for older adults. J Appl Geron (2008) 27(1):14–33. doi:10.1177/1090198114543007

22. Ory MG, Smith ML, Patton K, Lorig K, Zenker W, Whitelaw N. Self-management at the tipping point: reaching 100,000 Americans with evidence-based programs. J Am Geriatr Soc (2013) 61(5):821–3. doi:10.1111/jgs.12239

23. U.S. Department of Health and Human Services Administration on Aging. ARRA – Communities Putting Prevention to Work: Chronic Disease Self-Management Program 2012 April 15 (2014). Available from: www.cfda.gov/?s=program&mode=form&tab=step1&id=5469a61f2c5f25cf3984fc3b94051b5f

24. Ory MG, Ahn S, Jiang L, Smith ML, Ritter PL, Whitelaw N, et al. Successes of a national study of the chronic disease self-management program: meeting the triple aim of health care reform. Med Care (2013) 51(11):992–8. doi:10.1097/MLR.0b013e3182a95dd1

25. Standford University, Patient Education in the Department of Medicine. Available from: http://patienteducation.stanford.edu/programs/cdsmp.html

26. Ahn S, Basu R, Smith ML, Jiang L, Lorig K, Whitelaw N, et al. The impact of chronic disease self-management programs: healthcare savings through a community-based intervention. BMC Public Health (2013) 13(1):1141. doi:10.1186/1471-2458-13-1141

27. Smith ML, Belza B, Altpeter M, Ahn S, Dickerson JB, Ory MG. Disseminating an evidence-based disease self-management program for older Americans: implications for diversifying participant reach through delivery site adoption. In: Maddock J, editor. Public Health: Social and Behavioral Health. Rijeka, Croatia: InTech (2012). p. 385–404.

28. Smith ML, Ory MG, Ahn S, Belza B, Mingo CA, Towne Jr. SD, et al. Reaching diverse participants utilizing a diverse delivery infrastructure: a replication study. Front Public Health (2015) 3:77. doi:10.3389/fpubh.2015.00077

29. Bailey JM, Bieniasz ME, Kmak D, Brenner DE, Ruffin MT. Recruitment and retention of economically underserved women to a cervical cancer prevention trial. Appl Nurs Res (2004) 17(1):55–60. doi:10.1016/j.apnr.2003.12.002

30. Warren-Findlow J, Prohaska TR, Freedman D. Challenges and opportunities in recruiting and retaining underrepresented populations into health promotion research. Gerontologist (2003) 43(Spec No 1):37–46. doi:10.1093/geront/43.suppl_1.37

31. Chang MW, Brown R, Nitzke S. Participant recruitment and retention in a pilot program to prevent weight gain in low-income overweight and obese mothers. BMC Public Health (2009) 9:424. doi:10.1186/1471-2458-9-424

32. Gappoo S, Montgomery ET, Gerdts C, Naidoo S, Chidanyika A, Nkala B, et al. Novel strategies implemented to ensure high participant retention rates in a community based HIV prevention effectiveness trial in South Africa and Zimbabwe. Contemp Clin Trials (2009) 30(5):411–8. doi:10.1016/j.cct.2009.05.002

33. Probstfield JL, Frye RL. Strategies for recruitment and retention of participants in clinical trials. JAMA (2011) 306(16):1798–9. doi:10.1001/jama.2011.1544

34. Smith ML, Ahn S, Jiang L, Kulinski KP, Ory MG. Factors associated with Hispanic adults attending Spanish-language disease self-management program workshops and workshop completion. Front Public Health (2015) 2:155. doi:10.3389/fpubh.2014.00155

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

This paper is included in the Research Topic, “Evidence-Based Programming for Older Adults.” This Research Topic received partial funding from multiple government and private organizations/agencies; however, the views, findings, and conclusions in these articles are those of the authors and do not necessarily represent the official position of these organizations/agencies. All papers published in the Research Topic received peer review from members of the Frontiers in Public Health (Public Health Education and Promotion section) panel of Review Editors. Because this Research Topic represents work closely associated with a nationwide evidence-based movement in the US, many of the authors and/or Review Editors may have worked together previously in some fashion. Review Editors were purposively selected based on their expertise with evaluation and/or evidence-based programming for older adults. Review Editors were independent of named authors on any given article published in this volume.

Received: 16 July 2014; accepted: 07 October 2014; published online: 27 April 2015.

Citation: Jiang L, Smith ML, Chen S, Ahn S, Kulinski KP, Lorig K and Ory MG (2015) The role of Session Zero in successful completion of Chronic Disease Self-Management Program workshops. Front. Public Health 2:205. doi: 10.3389/fpubh.2014.00205

This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health.

Copyright © 2015 Jiang, Smith, Chen, Ahn, Kulinski, Lorig and Ory. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







	 
	ORIGINAL RESEARCH
published: 27 April 2015
doi: 10.3389/fpubh.2015.00077





Reaching diverse participants utilizing a diverse delivery infrastructure: a replication study

Matthew Lee Smith1*, Marcia G. Ory2, SangNam Ahn2,3, Basia Belza4, Chivon A. Mingo5, Samuel D. Towne Jr.2 and Mary Altpeter6

1 Department of Health Promotion and Behavior, College of Public Health, The University of Georgia, Athens, GA, USA

2 Department of Health Promotion and Community Health Sciences, School of Public Health, Texas A&M Health Science Center, College Station, TX, USA

3 Division of Health Systems Management and Policy, School of Public Health, The University of Memphis, Memphis, TN, USA

4 Health Promotion Research Center, School of Nursing and School of Public Health, University of Washington, Seattle, WA, USA

5 Gerontology Institute, College of Arts and Sciences, Georgia State University, Atlanta, GA, USA

6 Center for Health Promotion and Disease Prevention, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

OPEN ACCESS

Edited by:

Sue Ellen Levkoff, University of South Carolina, USA

Reviewed by:

Diane D. Stadler, Oregon Health & Science University, USA
Cathy H. Gong, Australian National University, Australia

*Correspondence:

Matthew Lee Smith, Department of Health Promotion and Behavior, College of Public Health, The University of Georgia, Health Science Center, #345E Wright Hall, Athens, GA 30602, USA
health@uga.edu

Specialty section:

This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health

Received: 10 March 2015
Accepted: 17 April 2015
Published: 27 April 2015

Citation:

Smith ML, Ory MG, Ahn S, Belza B, Mingo CA, Towne SD Jr and Altpeter M (2015) Reaching diverse participants utilizing a diverse delivery infrastructure: a replication study. Front. Public Health 3:77. doi: 10.3389/fpubh.2015.00077

This replication study examines participant recruitment and program adoption aspects of disease self-management programs by delivery site types. Data were analyzed from 58,526 adults collected during a national dissemination of the Stanford suite of chronic disease self-management education programs spanning 45 states, the District of Columbia, and Puerto Rico. Participant data were analyzed using multinomial logistic regression to generate profiles by delivery site type. Profiles were created for the five leading delivery site types, which included senior centers or area agencies on aging, residential facilities, healthcare organizations, community or multi-purpose centers, and faith-based organizations. Significant variation in neighborhood characteristics (e.g., rurality, median household income, percent of the population age 65 years and older, percent of the population i.e., non-Hispanic white) and participant characteristics (e.g., age, sex, ethnicity, race, rurality) were observed by delivery site type. Study findings confirm that these evidence-based programs are capable of reaching large numbers of diverse participants through the aging services network. Given the importance of participant reach and program adoption to the success of translational research dissemination initiatives, these findings can assist program deliverers to create strategic plans to engage community partners to diversify their participant base.
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Introduction

The grand-scale dissemination of evidence-based programs in community settings is contingent upon the presence of a delivery infrastructure capable of serving a large and diverse set of participants. Developing and nurturing the delivery infrastructure is important to ensure a reliable and sustainable community presence. Thus, in practice, community partners are encouraged to utilize many different delivery site types to ensure programs are available across geographic space. This ensures a greater likelihood that programs are offered close to participants’ residences in familiar settings that are easy to access (1, 2).

The types of agencies and organizations that adopt and deliver evidence-based programs can influence the types of participants reached. As postulated by the RE-AIM Framework (3, 4), program adoption and participant reach are closely related because a larger number of participants can participate in a program if more organizations adopt it and deliver workshops across a particular community or service region. Because certain organizations and delivery sites typically serve constituents with varying characteristics (e.g., age, sex, race/ethnicity), diversifying the types of delivery sites offering workshops has potential to increase diversity among evidence-based program participants (1). Further, people are more likely to enroll in programs/services that are in closer proximity to their residence. Thus, expanding the number of engaged delivery sites spanning the geographic service region may increase participant enrollment and program completion (i.e., increase attendance to ensure adequate intervention dose is received) (1).

This important issue was first examined in a study using data from the Administration on Aging (AoA)’s translation of the Evidence-Based Disease and Disability Prevention (EBDDP) program collected through the aging services network in community-based settings (1). This federal funding for evidence-based programs facilitated the delivery of Chronic Disease Self-Management Program (CDSMP) in 27 States from 2006 to 2009, which resulted in the development of a delivery infrastructure for evidence-based programs to serve older adults in various community-based settings. The AoA led the EBDDP initiative in partnership with the Centers for Disease Control and Prevention (CDC), Agency for Healthcare Research & Quality (AHRQ), Centers for Medicare and Medicaid Services (CMS), Health Resources & Services Administration (HRSA), Substance Abuse & Mental Health Services Administration (SAMHSA), and over 30 private foundations (1).

Findings from the initial study indicated that different delivery sites served areas with different neighborhood-level characteristics and participants with different personal and neighborhood-level characteristics (1). More specifically, the initial study found that, relative to workshops delivered at senior centers/area agencies on aging (AAA), the other delivery sites (i.e., residential facilities, healthcare organizations, community or multi-purpose centers, and faith-based organizations) were less likely to be offered in rural areas. Workshops delivered at healthcare organizations, community or multi-purpose centers, and faith-based organizations were more likely to be in more affluent areas. And, workshops in residential facilities and faith-based organizations were offered in areas with more non-Hispanic White residents compared to those offered in senior centers/AAA and community or multi-purpose centers. In terms of participant characteristics, relative to workshops delivered at senior centers/AAA, healthcare organizations, community or multi-purpose centers, and faith-based organizations were more likely to reach younger participants. Healthcare organizations and community or multi-purpose centers were more likely to reach male participants. Community or multi-purpose centers and faith-based organizations were more likely to reach African American participants, and healthcare facilities and faith-based organizations were more likely to reach participants residing in less affluent areas.

The aim of this replication study is to generate participant profiles by delivery site types to assess common and unique recruitment characteristics using chronic disease self-management education (CDSME) program data collected in 45 states, Puerto Rico, and the District of Columbia from 2010 to 2012. To replicate previous assessments with a more recent and expanded population frame (1), the purposes of this study were to: (1) describe CDSMP delivery site types in terms of their workshop and neighborhood-level characteristics; and (2) describe the personal and neighborhood-level characteristics of adults who enrolled in CDSME programs by delivery site type.

Materials and Methods

Program Description

The CDSMP has been introduced and widely disseminated in the U.S. as a method to empower patients with self-management skills to deal with their chronic conditions (5). CDSMP is an evidence-based, peer-led intervention consisting of six highly participative classes held for 2.5 h each, once a week, for six consecutive weeks (5). CDSMP has resulted in improved healthcare and health (6, 7), while potentially saving healthcare costs (8). There is now a suite of CDSME programs licensed through the Stanford Patient Education Research Center, some of which are generic (e.g., CDSMP, Tomando Control de su Salud) and others that are disease specific (e.g., diabetes, arthritis, chronic pain). While the chronic condition may vary, all of these programs are based upon the social learning theory (9), highly interactive, and apply the principles of goal setting, problem solving, and action planning.

Data Source and Study Population

Cross-sectional data for this study were obtained from a nationwide delivery of CDSME programs as part of the American Recovery and Reinvestment Act of 2009 (i.e., Recovery Act) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative (10). The U.S. Administration on Aging led this initiative in collaboration with the CDC and CMS to support the translation of CDSMP in 45 states, Puerto Rico, and the District of Columbia (11). This initiative was originally designed to have 50,000 Americans complete at least four out of six CDSMP sessions between 2010 and 2012 and to embed CDSMP delivery structures into statewide systems (10). For this study, data were analyzed from the first 100,000 participants who attended CDSMP workshops and had complete data for study variables of interest. As in the 2006–2009 initiative, systematic outcome data collection was not required because CDSMP is an evidence-based program. Thus, health-related outcomes are not reported in this study. Institutional Review Board approval for this study was obtained through Texas A&M University.

Measures

Delivery Site Types

Data pertaining to CDSMP delivery site types were administratively collected (12). Only data from participants attending workshops in the five most prevalent delivery site types accounting for approximately 85% of classes were compared in these analyses: senior centers or AAA, residential facilities, healthcare organizations, community or multi-purpose centers, and faith-based organizations. These five delivery site types were consistent with those included in the previous study (1).

Neighborhood Characteristics

Using participants’ residential ZIP Codes, geographic information system (GIS) software was used to generate neighborhood-level variables for each participant. Neighborhood characteristics included residential rurality (i.e., metro residence or non-metro residence based on the rural-urban commuting area codes [RUCA]), median household income for residents residing in the participants’ ZIP Code (i.e., interpreted in increments of $10,000), the percent of residents aged 65 years and older residing in the participants’ ZIP Code, and the percent of non-Hispanic White residents residing in the participants’ ZIP Code (13). Using organizational ZIP Codes, GIS software was used to generate neighborhood-level variables for each delivery site (i.e., site rurality, median household income, percent of residents aged 65 years and older, and percent of non-Hispanic White participants).

Personal Characteristics

Personal characteristics of the participants included age, sex, race (i.e., non-Hispanic White, African American, Asian or Pacific Islander, American Indian or Alaska Native, Other/multiple races), and ethnicity (i.e., Hispanic, non-Hispanic). Participants also self-reported their living situation (i.e., lived alone, lived with others).

Analyses

All statistical analyses were performed using SPSS (version 22). Of the first 100,000 participants reached in this initiative, cases were immediately omitted for those who attended workshops hosted at delivery sites other than the five most prevalent sites noted above (n = 13,784). The following delivery site types were omitted from analyses: educational institutions (n = 2,264, 2.3%), county health departments (n = 1,274, 1.3%), workplaces (n = 541, 0.5%), and tribal organizations (n = 189; 0.2%). Further, delivery sites categorized as “other” (n = 9,516, 9.5%) were omitted because of the potential difficulty to interpret findings associated with this delivery site type. Of the remaining 86,216 cases, those with missing data for age (n = 9,502), sex (n = 6,487), race (n = 14,278), ethnicity (n = 18,154), living situation (n = 60), residential rurality (n = 10,195), and delivery site rurality (n = 48) were subsequently omitted. Some participants had more than one of these exclusionary characteristics, thus the usable final sample was 58,526 middle-aged and older adults who attended CDSMP workshops at senior centers or AAA, residential facilities, healthcare organizations, community or multi-purpose centers, and faith-based organizations.

Frequencies were calculated for all major study variables, which were examined in relationship to the program delivery site type. Differences for categorical variables were assessed using Pearson’s chi-squared tests. One-way analyses of variance (f statistics) were used to identify mean differences for continuous variables. Multinomial logistic regression was used to examine personal characteristics and participants’ neighborhood-level characteristics associated with the type of delivery site they attended (i.e., senior center or AAA sites served as the referent group). Odds ratios and 95% confidence intervals are reported.

Results

Neighborhood Characteristics by Delivery Site Type

Neighborhood characteristics of the delivery site types are presented in Table 1. Of the 58,526 participants included in this study, 36.5% attended workshops at senior centers or AAA, 21.5% at residential facilities, 19.8% at healthcare organizations, 12.1% at community or multi-purpose centers, and 10.2% at faith-based organizations. Seventy-nine percent of participants attended workshops delivered in metro areas. On average, participants attended workshops delivered in ZIP Codes where the median household income was $50,400 (±$13,070) and in areas where 13.9% (±5.6%) of the population was aged 65 years and older. On average, participants attended workshops delivered in ZIP Codes comprised of 69.0% (±25.4%) non-Hispanic White residents.

TABLE 1 | Sample characteristics by delivery site type.
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When comparing these neighborhood characteristics by delivery site type, a larger proportion of workshops in non-metro areas were delivered in healthcare organizations (23.6%), senior centers/AAA (23.1%), and faith-based organizations (21.6%) compared to community/multi-purpose centers (19.0%) and residential facilities (15.7%). Little variation was observed based on the average median household income of workshops by delivery site types (i.e., range from $48,970 to $51,910). On average, workshops at faith-based organizations (65.8%) and community/multi-purpose facilities (65.8% non-Hispanic White) were delivered in more racially/ethnically diverse areas compared to workshops offered at healthcare organizations (73.0% non-Hispanic White).

Participant Characteristics by Delivery Site Type

Personal characteristics of study participants are also presented in Table 1. Overall, the average age of participants was 68.6 years (±13.6). The majority of participants was female (79.4%), non-Hispanic (90.2%), non-Hispanic White (67.1%), and lived with others (96.3%). Approximately 78% of participants resided in metro areas. On average, participants resided in ZIP Codes where the median household income was $50,600 (±$13,170) and in areas where 14.1% (±5.7%) of the population was age 65 years and older. On average, CDSMP participants resided in ZIP Codes comprised of 70.5% (±25.7%) non-Hispanic White residents.

When comparing participant characteristics by delivery site type, residential facilities (73.4 years ± 12.8) and senior centers or AAA (71.0 years ± 11.79) recruited the oldest participants, on average. The largest proportion of male participants was reached in healthcare organizations (25.6%), whereas the smallest proportion was reached in residential facilities (17.1%). The greatest ethnic participant diversity was observed among workshops delivered at healthcare organizations (13.3%), community/multi-purpose facilities (10.3%), and faith-based organizations (10.1%). Relative to all other delivery site types, a substantially larger proportion of African American participants attended workshops at faith-based organizations (31.6%). Substantially, larger proportions of Asian or Pacific Islander participants attended workshops at community/multi-purpose facilities (9.9%) and faith-based organizations (7.6%). The largest proportions of participants living alone attended workshops at community/multi-purpose facilities (4.7%) and healthcare organizations (4.2%). The largest proportions of participants residing in non-metro areas were reached in healthcare organizations (25.2%), senior centers/AAA (25.1%), and faith-based organizations (21.7%).

The average area-level (ZIP Code-level) median household income varied by delivery site type. Participants who attended workshops at senior centers or AAA ($49,110 ± $13,170) resided in the least affluent areas, whereas those who attended workshops at residential facilities resided in the most affluent areas ($52,010 ± $12,680). The average area-level (ZIP Code-level) race/ethnicity composition also varied. Participants who attended workshops at faith-based organizations (67.6% non-Hispanic White residents ± 26.9%) and residential facilities (67.6% non-Hispanic white residents ±26.7%) resided in the most racially/ethnically diverse areas.

Delivery Site Type Profiles by Neighborhood Characteristics

Because senior center or AAA delivery site types were used as the referent group for regression analyses, the descriptive profile for this delivery site type by neighborhood characteristics is provided here (see Table 1). Approximately 77% of participants attended workshops delivered in metro areas. On average, participants attended workshops delivered in ZIP Codes where the median household income was $48,970 (±$13,260) and in areas where 14.0% (±5.4%) of the population was aged 65 years and older. On average, participants attended workshops delivered in ZIP Codes comprised of 69.6% (±25.1%) non-Hispanic White residents.

Utilizing multinomial logistic regression, profiles for residential facilities, healthcare organizations, community or multi-purpose centers, and faith-based organizations based on site neighborhood characteristics are described below. The senior center or AAA delivery site types were used as the referent group (see Table 2).

TABLE 2 | Delivery site neighborhood characteristics associated with delivery site type.
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Residential Facilities

Compared to workshops delivered at senior centers or AAA, participants were less likely to attend workshops delivered at residential facilities in rural areas (OR = 0.718, P < 0.001). Participants who attended workshops at residential facilities did so in areas that were more affluent (OR = 1.023, P < 0.001) and had smaller proportions of the population who were non-Hispanic White (OR = 0.996, P < 0.001).

Healthcare Organizations

Compared to workshops delivered at senior centers or AAA, participants were more likely to attend workshops delivered at healthcare organizations in rural areas (OR = 1.152, P < 0.001). Participants who attended workshops at healthcare organizations did so in areas that were less affluent (OR = 0.969, P < 0.001) and had larger proportions of the population who were non-Hispanic White (OR = 1.008, P < 0.001).

Community/Multi-Purpose Centers

Compared to workshops delivered at senior centers or AAA, participants who attended workshops at community or multi-purpose centers did so in areas that were more affluent (OR = 1.016, P < 0.001) and had smaller proportions of the population who were non-Hispanic White (OR = 0.993, P < 0.001).

Faith-Based Organizations

Compared to workshops delivered at senior centers or AAA, participants were more likely to attend workshops delivered at healthcare organizations in rural areas (OR = 1.121, P < 0.001). Participants who attended workshops at faith-based organizations did so in areas that were more affluent (OR = 1.014, P < 0.001) and had smaller proportions of the population who were non-Hispanic White (OR = 0.993, P < 0.001).

Delivery Site Profiles by Personal Characteristics and Residential Characteristics

Because senior center or AAA delivery site types were used as the referent group for regression analyses, the descriptive profile for this site type by participant characteristics and their residential characteristics is provided here (see Table 1). The average age of participants was 71.0 years (±11.79). The majority of participants was female (80.9%), non-Hispanic (90.8%), non-Hispanic White (68.4%), and lived with others (96.7%). Approximately 75% of participants resided in metro areas. On average, participants resided in ZIP Codes where the median household income was $49,110 (±$13,300) and in areas where 14.3% (±5.5%) of the population was age 65 years and older. On average, CDSMP participants resided in ZIP Codes comprised of 71.1% (±25.3%) non-Hispanic White residents.

Utilizing multinomial logistic regression, profiles for residential facilities, healthcare organizations, community or multi-purpose centers, and faith-based organizations based on site neighborhood characteristics are described below. The senior center or AAA delivery site types were used as the referent group (see Table 3).

TABLE 3 | Personal characteristics associated with delivery site type.
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Residential Facilities

Compared to workshops attended at senior centers or AAA, participants who attended workshops delivered at residential facilities were more likely to be older (OR = 1.017, P < 0.001) and female (OR = 1.126, P < 0.001). These individuals were less likely to be Hispanic (OR = 0.771, P < 0.001) and less likely to be African American (OR = 0.816, P < 0.001), or Asian or Pacific Islander (OR = 0.714, P < 0.001). Participants who attended workshops delivered at residential facilities were less likely to reside in rural areas (OR = 0.691, P < 0.001). These participants also resided in areas that had larger proportions of the population who were age 65 and older (OR = 1.009, P < 0.001) and smaller proportions of the population who were non-Hispanic white (OR = 0.993, P < 0.001).

Healthcare Organizations

Compared to workshops attended at senior centers or AAA, participants who attended workshops delivered at healthcare organizations were less likely to be older (OR = 0.951, P < 0.001) and female (OR = 0.734, P < 0.001). These individuals were more likely to be American Indian or Alaska Native (OR = 1.423, P < 0.001), yet less likely to be African American (OR = 0.603, P < 0.001) or Asian or Pacific Islander (OR = 0.675, P < 0.001). Participants who attended workshops delivered at healthcare organizations were more likely to live alone (OR = 1.270, P < 0.001). These participants also resided in areas that had larger proportions of the population who were non-Hispanic White (OR = 1.004, P < 0.001).

Community/Multi-Purpose Centers

Compared to workshops attended at senior centers or AAA, participants who attended workshops delivered at community or multi-purpose centers were less likely to be older (OR = 0.970, P < 0.001). These individuals were more likely to be Asian or Pacific Islander (OR = 3.040, P < 0.001). Participants who attended workshops delivered at community or multi-purpose centers were more likely to live alone (OR = 1.575, P < 0.001) and less likely to reside in rural areas (OR = 0.787, P < 0.001). These participants also resided in areas that had larger proportions of the population who were age 65 and older (OR = 1.018, P < 0.001).

Faith-Based Organizations

Compared to workshops attended at senior centers or AAA, participants who attended workshops delivered at faith-based organizations were less likely to be older (OR = 0.971, P < 0.001). These individuals were more likely to be Hispanic (OR = 1.233, P < 0.001), African American (OR = 1.951, P < 0.001), or Asian or Pacific Islander (OR = 3.044, P < 0.001). Participants who attended workshops delivered at faith-based organizations resided in areas that had larger proportions of the population who were age 65 and older (OR = 1.015, P < 0.001).

Discussion

Findings from this replication study support that CDSME programs are capable of attracting and serving a large and diverse group of participants using coordinated delivery infrastructure through the aging services network (1). In particular, the evidence-based programs delivered in the nationwide delivery of CDSME programs as part of the American Recovery and Reinvestment Act of 2009 initiative (12, 14, 15) reached many at-risk middle-aged and older adults in geographic regions of limited affluence and those with larger minority populations. Results indicate that certain delivery site types are more likely to serve geographic areas and participants with different characteristics, which highlights the importance of maintaining a diverse and dispersed collection of delivery sites in a given area/community to facilitate participants’ access to programs (16, 17). Other analyses of evidence-based programs for older adults reveal the mismatch between population needs and program availability (18). Thus, continued efforts are needed to recruit new community partners to establish and grow the existing infrastructure while simultaneously nurturing and supporting the existing infrastructure to ensure a sustained community presence (19).

This study is important in that it captures the continued growth and dispersion of CDSME programs from 2010 to 2012, the third wave of evidence-based health promotion/disease prevention programing supported by the Administration for Community Living (14, 15). The success of this intervention to reach over 100,000 participants in such a short time period is largely attributed to the previous success of the ACL-supported evidence-based program initiatives, which builds upon the infrastructure that was established from 2006 to 2009 (14). Continued monitoring of the reach of CDSME programs enables the visualization of the evolution of these programs as they are delivered throughout the United States. From 2006 to 2009, approximately 29,000 participants were reached across 27 states (17), while over 100,000 participants were reached across 45 states and two territories from 2010 to 2012. The leading five delivery site types remained consistent across these study periods, and senior centers and AAA consistently served the largest proportion of participants. However, there were some noteworthy changes in the areas served and the participants reached from 2006–2009 to 2010–2012. For example, in the 2010–2012 initiative, residential facilities emerged as delivery site types more likely to enroll females and participants residing in more affluent areas and areas with higher proportions of people aged 65 years and older compared to senior centers or AAA. Healthcare organizations emerged as delivery sites more likely to serve participants who reside alone and non-metro areas. Faith-based organizations emerged as delivery sites more likely to serve African Americans and Asian/Pacific Islanders. This reveals a greater diversification of delivery sites, and resonates with recommendations for capacity building and sustainability for institutionalizing programmatic activities (20).

In terms of translating the success of these evidence-based programs across multiple settings, the Consolidated Framework For Implementation Research (CFIR) has been highlighted for potential use (20). This framework pulls from, among other things, the idea that multiple theories can be combined to form a more comprehensive understanding of organizational characteristics associated with successful implementation of interventions (20). Future studies are encouraged to use this framework to identify organizational features associated with successful adaption and implementation of community-based programs by different delivery site types and programs. This would include the need to collect more comprehensive information about the delivery sites (e.g., culture, implementation climate). This information could also be used to develop targeted recommendations for organizations delivering these and other evidence-based programs (20).

This study reinforces the value of using the RE-AIM Framework when planning, implementing, and evaluating grand-scale translational initiatives to roll-out/disseminate evidence-based programs for older adults (21). More specifically, it supports the strong interdependence between program adoption and participant reach. However, this study did not examine the other important elements included in the RE-AIM Framework (e.g., implementation, evaluation, and maintenance), all of which are of equal importance for the success of grand-scale program dissemination.

There were limitations associated with this study. First, only limited data were collected from participants and delivery sites, which limited our ability to fully assess the characteristics of participants and sites that participated in this initiative. For example, outcomes were not collected for this grand-scale dissemination, thus it is unknown whether certain delivery site types evoked better health benefits than others and/or for which participants those benefits occurred. Second, there was considerable missing data for participant characteristics. This data collection issue was also observed in the initial study (1), and is likely attributed to self-report data collection occurring on-site and during workshop time at various locations across the country. Despite a coordinated data collection and reporting structure for this initiative, additional efforts may be needed to increase data fidelity as well as reduce data collection burdens on program deliverers. Third, while there were many statistically significant relationships observed in this study, such significant relationships may be an artifact of the large sample size and less about true differences across delivery site types. However, in an effort to be conservative, it should be noted that only relationships meeting the P < 0.001 criteria were deemed statistically significant for this study. Fourth, while this study provides insight about the reach and adoption elements of the RE-AIM Framework, additional investigations and data collection efforts are needed to understand the influence of this model on implementation, effectiveness, and maintenance in large translational evidence-based program dissemination efforts.

It should be noted that this study was not an exact replication of the earlier study (data from the years 2006 to 2009). The primary reason for differences was that the variables collected from 2006 to 2009 differed slightly from those collected from 2010 to 2012. For example, data related to participants’ education were not collected in the 2010–2012 initiative. Therefore, this variable could not be added to the analytic model. Among studies with older adults, education has been used as a proxy for social status because of issues related to self-reported household income (either based on missing data or that many older adults no longer work). Omitting education from the analyses reduced our ability to examine participant-level social status data; however, neighborhood-level data were utilized. Another example was that the categories of race/ethnicity differed between the studies. The data collected in the 2010–2012 initiative asked participants to report ethnicity separately and included more race categories (consistent with those in the U.S. Census) relative to the collapsed race/ethnicity item collected in the 2006–2009 initiative. While this change facilitated more nuanced analyses in the current study, it made direct race/ethnicity comparisons between studies more difficult.

A last example of replication differences was that the 2006–2009 initiative did not include participants’ self-reported chronic conditions. As such, the current study also omitted chronic conditions from the study analyses. However, because of the importance of participants’ chronic conditions for a disease self-management intervention, sensitivity analyses were performed that included self-reported chronic conditions in the participant-level multinomial regression model (tables not shown). On average, participants reported 2.60 (±1.64) chronic condition diagnoses, with 48.1% self-reporting three or more chronic conditions. All significant relationships remained significant in these sensitivity analyses. Relative to participants who attended workshops in senior centers or AAA, those who attended workshops in residential facilities and healthcare organizations reported significantly more chronic conditions; whereas those who attended workshops in community or multi-purpose centers or faith-based organizations reported significantly fewer chronic conditions.

Conclusion

National replication studies are valuable for revealing the evolution of the infrastructure supporting evidence-based programs for older adults. Expanding upon current studies demonstrating the potential of CDSMP to meet the Triple Aims of health care reform (7), this replication’s findings suggest fertile areas for future study understanding about how delivery system characteristics are related to programmatic processes and outcomes. Additional research is needed to identify the most effective strategies for increasing organization-based recruitment efforts including both personal incentives and policies providing sustained support for CDSMPs for the increasingly diverse population of older Americans.
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This study assessed the sociodemographic characteristics of rural residents who participated in chronic-disease self-management education (CDSME) program workshops and the extent to which CDSME programs were utilized by those with limited access to health care services. We analyzed data from the first 100,000 adults who attended CDSME program workshops during a national dissemination spanning 45 states, the District of Columbia, and Puerto Rico. Approximately 24% of participants lived in rural areas. Overall, 42% of all participants were minorities; urban areas reached more minority participants (48%) than rural areas (25%). The average age of participants was high in rural (age, μ = 66.1) and urban (age, μ = 67.3) areas. In addition, the average number of chronic conditions was higher (p < 0.01) in rural (μ = 2.6 conditions) versus urban (μ = 2.4 conditions) areas. Successful completion of CDSME programs (i.e., attending four or more of the six workshop sessions) was higher (p < 0.01) in rural versus urban areas (78% versus 77%). Factors associated with higher likelihood of successful completion of CDSME programs included being Black (OR = 1.25) versus White and living in rural (versus urban) areas (OR = 1.09). Factors associated with lower likelihood of successful completion included being male (OR = 0.92) and residing in a primary care Health Professional Shortage Area or HPSA (versus a non-HPSA) (OR = 0.93). Findings highlight the capability of CDSME programs to reach rural residents, yet dissemination efforts can be further enhanced to ensure minorities and individuals in a HPSA utilize this program. Tailored strategies are needed to increase participant recruitment and retention in rural areas to overcome traditional barriers to health service access.
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INTRODUCTION

While it is known that individuals with chronic diseases are more likely to utilize health care services (1–3), we are still learning about their use of health promotion resources available in community settings. Further, less is known about the unique community characteristics and infrastructures that influence the delivery and adoption of evidence-based chronic-disease self-management education (CDSME) programs in traditionally underserved areas and populations.

Compared to metropolitan or urban areas, there is limited research about aging in rural areas. And, studies about rural populations are primarily demographic or epidemiological in focus. Disproportionately, more older adults live in rural areas (15% in rural, 12% in urban) (4), and rural areas have less health care service availability and fewer health care providers compared to urban areas (5–7). Relative to those living in urban areas, rural area residents are disproportionately affected by poor health outcomes and health care access barriers, which contributes to them having higher disease rates, disability rates, and risk factors for poor health outcomes (8–10).

Studies have shown that rural areas traditionally encounter geographic barriers limiting access to health care resources, as exemplified by areas designed as rural highly overlapping with health professional shortage area (HPSA) and medically underserved area designations (11, 12). Using geographic information systems (GIS), researchers have identified geospatial barriers hindering rural area residents, especially minority older adults, from accessing resources (e.g., longer distances, lower availability of health care providers) (13).

Prior research has documented the benefits of delivering evidence-based programs (EBP) in rural communities [e.g., improving health-related outcomes (14), falls efficacy (15)]. However, the extent to which CDSME programs are delivered in rural areas remains unknown. Because of the known effectiveness of CDSME programs (e.g., improved health outcomes, lower hospitalization, better chronic-disease management) (16–19), it is important to identify whether residents of rural areas have access to these EBP, especially in vulnerable rural areas with fewer health-related resources and services. Additionally, even when EBP are available in rural areas, it is important to assess whether or not participants in these areas attend enough sessions to receive adequate intervention dose. This is especially important considering individuals in rural areas may have greater distances to resources (e.g., health care resources), which may act as a barrier to program participation (8, 13).

As such, the objectives of this study were to: (1) assess the extent to which CDSME programs were utilized by rural residents and identify characteristics of these rural residents as compared to their urban counterparts; (2) investigate the geographic distribution of CDSME program participation based on the rurality of participants’ residence; and (3) examine factors associated with successful workshop completion.

MATERIALS AND METHODS

PROGRAM DESCRIPTION

With the goal of improving self-management skills among adults with chronic conditions, CDSME programs have been widely delivered across the US (20). The CDSME program suite of evidence-based self-management programs, developed at Stanford University Patient Education Research Center, uses the Social Learning Theory (21) to deliver these peer-led interventions (i.e., six sessions, once a week at 2.5 h each for six consecutive weeks) (20). The results of participation in this program include improved health, health care utilization (e.g., lower rate of hospitalizations) (19, 22), and health care cost savings (23).

DATA SOURCE AND STUDY POPULATION

We conducted a cross-sectional analysis using data collected via the national delivery (45 states, Puerto Rico, and the District of Columbia) (24) of the CDSME programs. As part of the American Recovery and Reinvestment Act of 2009, CDSME programs were delivered via the Communities Putting Prevention to Work: Chronic-Disease Self-Management Program initiative led by the US Administration on Aging in partnership with the Centers for Disease Control and Prevention (CDC) and the Centers for Medicare and Medicaid Services (CMS) (25). Analyses were conducted using data on the first 100,000 participants targeted in this initiative (25). Institutional Review Board approval for this study was given by Texas A&M University.

MEASURES

Geospatial variables

Geospatial analyses were those examining differences across rurality. We were interested in characterizing participants and delivery sites by rural and urban categories. To accomplish this, the 2013 Area Health Resource File (AHRF) was used to identify geographic characteristics (i.e., rural residency, health professional resources) (26). We defined rurality based on county and separately ZCTA (ZIP Code Tabulation Areas)/ZIP Codes. For counties, urban influence codes (UIC) were merged with data from the National Council on Aging (NCOA) using Federal Information Processing Standards (FIPS) Codes. We compare results using both county and ZIP Code levels of rurality. We used county-level rurality in fully adjusted analyses. We dichotomized UIC into Metropolitan (UIC = 1–2) and Non-Metropolitan (UIC = 3–12) (27). For ZCTA/ZIP Codes, we merged Rural-Urban Commuting Area Codes (RUCA) into urban and non-urban (large rural cities, small rural towns, isolated small rural towns) areas (28). We also coded rurality into more than a two-way split (i.e., rural and urban). We coded rurality into a 4-way split including Urban, Large Rural City/Town, Small Rural Town, and Isolated Small Rural Town. These multiple rurality measurements allowed us to identify differences within rural areas with a greater degree of specificity in selected analysis.

Primary Care HPSA are defined based on geographic area, population groups, and facilities, with more detailed definitions available from the Health Resources Services Administration (HRSA) (http://www.hrsa.gov/shortage/) (29). Primary Care HPSAs were defined as either full, partial, or non-HPSA at the county level. A full-HPSA is defined as an entire county designated as a HPSA versus partial-HPSA. A non-HPSA is a county not designated as a HPSA.

Areas served by CDSME were defined as unique ZCTA/ZIP codes where at least one participant was located. These were spread nationwide throughout 9,599 unique ZCTA/ZIP Codes.

Dependent variable

Our primary dependent variable was successful workshop completion. Participant’s attendance was recorded to determine if adequate intervention dose was received. As defined by the program developers, a participant has “successfully” completed the program if they attended four or more of the six offered workshop sessions (19, 22, 25, 30).

Sociodemographics

Personal characteristics of the participants included age, sex, and race/ethnicity. We used one variable for race and ethnicity with categories of non-Hispanic White, non-Hispanic Black or African American, non-Hispanic Native American or Alaskan Native, non-Hispanic Asian American, and “other” race/ethnicity category (including non-Hispanic Native Hawaiian or other Pacific Islander, those identified as “other,” and those identified as belonging to multiple race/ethnic groups), and Hispanic. We also included living arrangement to specify whether participants lived alone or lived with others.

The number of chronic conditions among participants was identified as having any one or more of the following chronic diseases: diabetes, heart disease, hypertension, lung disease, arthritis, cancer, or “other” (another chronic disease). We summed the number of chronic diseases into one variable and grouped it into the following categories: one condition, two conditions, three conditions, four conditions, and five or more conditions (due to small sample sizes with six chronic conditions).

Statistical analyses

We conducted analyses on the first 100,000 participants reached in this initiative who had observations with complete data on all variables of interest. Those with missing data for age (n = 12,447), sex (n = 8,826), race/ethnicity (n = 12,124), living arrangement (n = 1,605), number of chronic conditions (n = 1,539), and geographic identifiers (n = 12,314) were omitted. Some participants had more than one of these exclusionary characteristics. Therefore our final sample size was 82,044. Analyses on observations with missing information (e.g., missing rurality) were not conducted because our primary goal was to measure outcomes across study characteristics (e.g., rurality). We did not attempt to measure program success independent of study characteristics.

We used independent sample t-tests and Chi Square for bivariate comparisons. Logistic regression analyses were used to investigate factors associated with successful workshop completion. We used logistic regression to predict the dichotomous outcome of successful completion (versus not attending at least four of the six workshop sessions). Fully adjusted analyses (logistic regression) includes participant race/ethnicity, rurality (county-level), HPSA status, participant sex, living arrangement (living alone or not), participant age, and the number of chronic conditions. SAS version 9.4 was used for all analysis (31). ArcGIS version 10.2 was used for mapping (32).

RESULTS

Overall, 1,721 counties throughout the US had a CDSME program available to residents, while 1,421 counties did not offer a CDSME workshop. There were 922 rural counties and 799 urban counties offering CDSME workshops. Rural counties without a CDSME workshop totaled 1,130 versus 291 for urban counties. Here, 74.3% of areas lacking a CDSME workshop were rural. Some states had more workshop clustering, and others had wider coverage throughout the states (e.g., South Carolina and North Carolina). The distribution of rural CDSME program participants varied across the US (see Figure 1). Analysis across rurality indicated that approximately 22.1% (using county-level rurality) to 24.4% (using ZCTA/ZIP Code-level rurality) of CDSME program participants resided in rural areas.
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FIGURE 1 | Distribution of the chronic-disease self-management program by ZIP Code/ZCTA and rurality.



Characteristics of participants across rurality are provided in Table 1. Age ranged from 18 to over a 100 across all observations. The bulk of participants were female (approximately 78.0%). Approximately 48.9% of participants lived alone. In general, participants had at least two chronic conditions, where the average number of chronic conditions was 2.5.

Table 1 | Distribution of key characteristics across rurality.
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When compared by the geography of residence, participants residing in rural areas were younger (p < 0.01) on average compared to those in urban areas (approximately 66.1 years versus 67.3 years). The percent of individuals living alone was higher (p < 0.01) in rural areas (i.e., ranging from 52.1 to 52.6% in rural areas versus 47.9 to 47.8% in urban areas by ZCTA/ZIP Code and county, respectively). Participants residing in rural areas had more (p < 0.01) chronic conditions on average compared to those in urban areas (approximately 2.6 conditions versus 2.4 conditions).

Table 2 presents the successful completion rates by rurality. Successful completion of the CDSME program was uniformly high at 77.3% overall; however, it was slightly higher in rural areas (77.9%) than in urban areas (77.1%). When we specified a 4-level categorization for rurality, we found participants residing in large rural towns (78.4%) and isolated small rural towns (78.3%) had higher successful completion rates than those participants residing in small rural towns (76.6%).

Table 2 | Successful completion rates by rurality.
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Table 3 presents the distribution of areas with a CDSME program presence (i.e., having one or more CDSME workshops available in the county) by rurality. The majority of areas with CDSME workshops were urban (70.0%). Approximately 9.3% of all CDSMP workshops were located in isolated small rural towns, and approximately 8.2% were located in small rural towns. The average number of participants in areas with a CDSME workshop by rurality (calculated at the ZCTA/ZIP Code) was 9.2 participants in urban areas, which was almost twice the amount of participants in isolated small rural towns. Among areas with a CDSME workshop present, the range of the average number of participants in urban areas was much higher than small rural towns or isolated small rural towns (1–208 participants versus 1–62 participants and 1–45 participants, respectively). However, the highest range in the number of participants in a ZCTA/ZIP Code was measured in areas identified as a large rural city/town (1–884 participants).

Table 3 | Distribution of CDSMP sites (unique ZCTA/ZIP codes with a participant) by rurality.
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Table 4 presents factors associated with successful completion of the CDSME program. A greater likelihood of successful completion was associated with being Black (OR = 1.25), or another race/ethnicity (OR = 1.32) versus being non-Hispanic White. A greater likelihood of successful completion was also associated with living in a rural county (OR = 1.10). Factors associated with lower likelihood of successful completion of the CDSME program included being male (OR = 0.92) and residing in a full-HPSA (OR = 0.93) versus a non-HPSA.

Table 4 | Likelihood of successful completion of the CDSMP.
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DISCUSSION

Our findings support earlier work about rural–urban differences in access to health-related resources (33). As expected, CDSME programs were less prevalent in rural versus urban areas. However, this study highlights that CDSME workshops are reaching rural areas in the US, although this reach is less than 25% of all rural areas. This is critical because CDSME programs have been shown to facilitate improvements in health status and other health-related outcomes among adults. CDSME programs assist participants to set goals, problem solve and do action planning that can help in medical, emotional, and social role management of chronic conditions (16–18).

Rural residents face several issues related to health care and disease prevention program access (5–7). Identifying efficient ways to bridge access issues in rural areas is critically important for those who are older and have one or more chronic conditions. Improving the rural reach of EBP is one example of bridging this gap and linking rural residents to appropriate health care services intended to improve-health outcomes (34). Thus, examining strategies that bolster participation rates in rural and urban areas is warranted. More research is needed to identify why rural residents had somewhat higher completions rates when compared to urban residents. Overall, rural adults may be harder to reach and have other barriers related to social support, as exemplified by rural participants reporting higher rates of living alone (35, 36). In addition, the somewhat higher rates in the number of chronic conditions among rural residents may make this population potentially more vulnerable to self-care issues and in need of CDSME programs.

In the current study, the smaller number of participants in rural versus urban ZCTA/ZIP Codes may be related to the smaller number of eligible participants in these areas (i.e., population density and geographic isolation) (37) and the difficulty of some potential participants getting to centralized locations (e.g., longer distance, limited transportation) (38–41). To adequately serve rural populations, efforts are needed to ensure these programs are delivered in areas closer to potential/existing participants’ homes. Offering these programs in closer proximity to rural participants’ residences has potential to increase attendance rates because it can reduce the time and distance traveled to get to workshop sessions. Strategies make CDSME programs available rural residents’ homes include embedding programs into existing local community infrastructures such as health care clinics or agricultural extension health services. Engaging multiple delivery sites in these communities (through the aging services network and public health system) is encouraged. For example, offering programs in faith-based organizations have been shown to improve participant reach (34). Embedding these programs in as regular offerings in organizations where rural residents frequently attend may increase their participation and foster long-term program sustainability.

Another strategy to better serve rural communities with CDSME programs includes cross-training workshop facilitators to be certified to an array of EBP (e.g., disease self-management, fall prevention). Cross-training these facilitators can increase the capacity of rural areas to deliver a collection of diverse EBP, each of which differ in purpose to meet the needs of rural residents and their caregivers. While increasing the availability of EBP in rural communities is essential, increasing access (and repeated access) to workshops is of equal importance. Once recruited into the program, additional efforts are needed to ensure participants remain in the program long enough to receive sufficient intervention dose for desired effects. Possible strategies to improve participants’ access to and retention within workshops may include the creation of participant “buddy systems,” exploring options for free or low-cost transportation services (e.g., shared rides or volunteer drivers), including technologically driven approaches, or holding meetings in community settings where older adults are already congregating.

More research should be conducted to identify differences in how programs are delivered in rural versus urban areas (e.g., strategies for recruitment and retention of different community partners; targeting different delivery settings; and determining ideal but feasible class size). Further investigation is also needed to assess the health-related impact of programs in rural versus urban areas, with special attention to cost-benefit issues. Future efforts should also examine whether differences by region or US territory exist (e.g., comparisons between continental US and Hawaii/Puerto Rico).

LIMITATIONS

The measure of rurality used in health services research is an important consideration in studies about rurality because the designated selection has potential to change areas of comparison and influence study findings (42). Our definition of rurality varied across the level of analysis. We used both a county-level measure (UIC) and the ZCTA/ZIP Code-level measure (RUCA), which assessed rurality in both larger areas (i.e., counties) and on a more micro-level (i.e., ZCTA/ZIP Codes). Thus, our use of different levels of rurality in this study provides a more complete picture of geospatial differences. While CDSME workshops were delivered in Puerto Rico, the measure of rurality used (i.e., 2006 RUCA Codes) was not available for Puerto Rico (43). As such, we were unable to provide accurate estimates of delivery by rurality for this area in the current study.

Data presented in the current study is based on the level of rural residents reached by the CDSME programs only among those who participated in this initiative. We do however, provide the rural reach by geographic distribution (i.e., reach within areas). Further, distances traveled by participants to attend workshops were not measured, thus we could not determine if time or distance traveled influenced workshop attendance. Additionally, the level of missing data is not uncommon to community-based interventions (44–46). While there was substantial missing data, this may have been attributed more to the sites’ administrative ability to collect field data than from individual data refusal (47). Because the analyses performed in this study were not longitudinal, we could not measure changes in the rural reach of the CDSME programs over time. Designing such longitudinal analyses is highly recommended as a next step in identifying whether progress is being made in reaching rural residents. We acknowledge that because of our large sample size seemingly small comparative differences were statistically significant. To be more conservative and protect against Type I error, we used a p-value of 0.01 in all study analyses.

CONCLUSION

The current study helps lessen the gap in what is known about the rural reach of CDSME programs and factors affecting successful completion. Findings highlight the capability of CDSME programs to reach rural residents, yet dissemination efforts can be enhanced to ensure minorities and individuals in HPSAs utilize this program. Tailored strategies are needed to increase participant recruitment and retention in rural areas to overcome traditional barriers to health service access. Assessing the infrastructure in rural areas may be helpful for identifying viable partners for those seeking to deliver EBP to residents of rural areas, creating greater uptake, reach, and sustainability.
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Asian-Americans are a small but fast-growing population in the United States who are increasingly experiencing multiple chronic diseases. While the evidence-based Chronic Disease Self-Management Program (CDSMP) has been disseminated among various racial and ethnic populations, few studies specifically investigate participants with an Asian background. The study aims to identify characteristics of middle-aged and older Asian-American CDSMP participants (older than 50 years) and investigate factors related to successful workshop completion (i.e., attending 4+ of the 6 sessions) among this population. Data were analyzed from 2,716 middle-aged and older Asian-Americans collected during a 2-year national dissemination of CDSMP. Multilevel logistic regression analyses were conducted to identify individual- and workshop-level covariates related to successful workshop completion. The majority of participants were female, living with others, and living in metro areas. The average age was 71.3 years old (±9.2), and the average number of chronic conditions was 2.0 (±1.5). Successful completion of CDSMP workshops among participants was associated with their number of chronic conditions (OR = 1.10, P = 0.011), living in non-metro areas (OR = 1.77, P = 0.009), attending workshops from area agencies on aging (OR = 1.56, P = 0.018), and attending a workshop with higher completion rates (OR = 1.03, P < 0.001). This study is the first large-scale examination of Asian-American participants enrolled in CDSMP and highlights characteristics related to intervention attendance among this under-studied minority population. Knowing such characteristics is important for serving the growing number of Asian-Americans with chronic conditions.
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INTRODUCTION

Almost three-quarters of Asian-American adults are foreign-born, representing many countries of origin, including China, India, and the Philippines (1). Collectively, these subgroups constitute the fastest-growing ethnic group in the country, representing almost 6% of the U.S. population (1). The Asian-American population in the U.S., which was estimated at 18.9 million in 2012 (2), grew by 46% from 2000 to 2010, and is outpacing the growth of other racial/ethnic groups. Between 2011 and 2012, the rate of population increase was 2.9% for Asian-Americans, 2.2% for Hispanics; 2.2% for Native Hawaiians and Other Pacific Islanders; 1.5% for American-Indians and Alaska Native; and 1.3% for African-Americans (2). This population growth warrants further study of health conditions among Asian-Americans. Although the prevalence rate of chronic conditions among Asian-Americans (42%) is lower than their African-American (77%), Latino (68%), and White (64%) counterparts, the burden of chronic conditions among Asian-Americans should be carefully scrutinized based on population projections (2–4). As the total population of Asian-Americans increases, it is expected that a greater number of Asian-Americans will suffer from chronic conditions.

The Chronic Disease Self-Management Program (CDSMP) has been introduced and widely disseminated in the U.S. as a method to empower patients with self-management skills to deal with their chronic conditions (5). Drawing upon social learning theory (6), CDSMP is an evidence-based, peer-led intervention consisting of six highly participative classes held for 2.5 h each, once a week, for six consecutive weeks (5). CDSMP has resulted in improved healthcare and health (7, 8), while potentially saving healthcare costs (9). While CDSMP has been successfully disseminated among diverse populations, there are few studies focusing specifically on the characteristics of middle-aged or older Asian-Americans enrolled in CDSMP or examining the factors associated with completing CDSMP in this population. Previous studies have shown that Asian-Americans complete CDSMP at a somewhat higher rate than the general participant population and at about the same rate as White participants (10). Thus, the objective of the study was to analyze the dataset more closely to (1) identify characteristics of Asian-American CDSMP participants in the 2010–2012 national dissemination of CDSMP in the U.S.; and (2) identify the factors associated with CDSMP completion among middle-aged and older Asian-American participants.

METHODS

DATA SOURCE AND STUDY POPULATION

Cross-sectional data for this study were retrospectively obtained from a nationwide delivery of CDSMP as part of the American Recovery and Reinvestment Act of 2009 (i.e., Recovery Act) Communities Putting Prevention to Work: CDSMP initiative (11). The U.S. Administration on Aging led this initiative in collaboration with the Centers for Disease Control and Prevention and the Centers for Medicare and Medicaid Services to support the translation of CDSMP in 45 states, Puerto Rico, and the District of Columbia (12). This initiative was conducted between 2010 and 2012 with the goal of reaching the diverse population of the Americans embedding the delivery structures into statewide systems (11). Within the first 2 years of this initiative, there were more than 100,000 adults participating in 9,305 workshops in 1,234 U.S. counties (11). For this study, data were analyzed from 2,716 Asian-American participants (i.e., aggregate Asian ethnic groups) who aged 50 years or older and responded to all relevant survey questions.

MEASURES

DEPENDENT VARIABLE

Chronic Disease Self-Management Program workshop attendance was the dependent variable for this study. Successful completion was defined as attendance at four or more of the six workshop sessions, which is consistent with definitions used by the program developers and in a variety of other studies (7–9, 11).

INDIVIDUAL- OR NEIGHBORHOOD-LEVEL COVARIATES

As individual-level covariates, socio-demographic factors included age (in years), sex (male vs. female), and living arrangement (living with others vs. living alone). Health status was measured by the number of self-reported chronic conditions (i.e., arthritis, cancer, depression, diabetes, heart disease, hypertension, lung disease, stroke, osteoporosis, and other chronic conditions). As neighborhood-level covariates, median household income (in $10,000 units) was included based on the participants’ ZIP Code. Rural–Urban Commuting Area Codes based on participants’ ZIP Code information were used to categorize participants’ residence (metro vs. non-metro) (13).

WORKSHOP-LEVEL COVARIATES

Workshop delivery sites included area agencies on aging (AAA)/senior centers, healthcare organizations, residential facilities, community or multi-purpose centers, faith-based organizations, educational institutions, recreational centers, tribal centers, and workplaces. The last four delivery sites made up <13% of the total and were coded as “other” for purpose of the study and their low distribution (<13%). Workshop composition varied in the proportion of Asian-Americans participating. We hypothesized that workshops with more racial/ethnic homogeneity might have higher completion rates due to shared culture and language (14, 15). Workshops with larger proportions of participants successfully completing the intervention might also signify greater social cohesion and support (i.e., higher completion workshop). We also hypothesized that Asian-American participants in workshops with higher overall completion rates would have higher completion rates themselves (16). As such, we computed the percentages of Asian-Americans and successful completers in each workshop. To avoid endogeneity issue, we excluded the current participant from their workshop when calculating the workshop completion rate. In other words, the resulting workshop completion rate represents the average completion rate among the classmates of each participant. The proportions of Asian-American participants and average workshop completion rates were included in analyses as workshop-level covariates.

STATISTICAL ANALYSIS

To compare the characteristics of the participants who completed the CDSMP workshop to those who did not, we used χ2-tests for categorical independent variables and two-sample t-test for continuous independent variables. Multilevel logistic regression models were used to investigate the association between successful workshop completion and individual-level, as well as workshop-level covariates. First, all individual-level independent variables were introduced into a multilevel logistic regression model (Model 1). Then, we generated another multilevel logistic regression model after including workshop-level variables (Model 2). The proportion of variance explained (PVE) at the workshop level by different levels of variables was calculated as: PVE = (V0 − V1)/V0 × 100, where V0 is the second-level variance of the Null Model, and V1 is the second-level variance of the adjusted model (17). Multilevel analyses were conducted using the “gllamm” command in Stata 11 (18).

RESULTS

Table 1 shows frequency distributions of independent variables among the total population, and then divided by workshop completion status; 79.5% of participants successfully completed CDSMP workshops (n = 2,159) and 20.5% did not (n = 557). As a whole, Asian-American participants were predominantly female (73.1%), living with others (97.5%), and living in metro areas (91.3%). The average age was 71.3 years old (±9.2), and the average number of chronic conditions was 2.0 (±1.5).

Table 1 | Characteristics of middle-aged and older Asian-American Chronic Disease Self-Management Program participants by CDSMP completion (N = 2,716).
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Chronic Disease Self-Management Program completion was not significantly different in terms of age, sex, neighborhoods median income, or living arrangement. Considering individual-level variables, participants living in non-metro areas had significantly higher completion rates than their urban counterparts (P = 0.009). The number of chronic conditions was higher among those who completed CDSMP workshops relative to those who did not (P = 0.009). All workshop-level variables significantly differentiated between those who completed CDSMP workshops and who did not. Those who attended AAA delivery sites were more likely to complete CDSMP workshops, whereas those who attended residential facilities or other sites had lower completion rates (P = 0.010). In addition, CDSMP workshop completion was positively associated with the percentage of Asian-American participants (P = 0.002) and the workshop completion rate in each workshop (P < 0.001).

Table 2 shows results of the multilevel logistic regressions including the Null Model (i.e., intercept-only model), Model 1 (only including individual-level variables), and Model 2 (including both individual-level and workshop-level variables). In Model 1, a higher number of chronic conditions and living in non-metro areas increased the odds of completing CDSMP workshops (OR = 1.09, P = 0.030; OR = 1.84, P = 0.025, respectively). In Model 2, the odds of completing CDSMP workshops increased among participants with a higher number of chronic conditions (OR = 1.10, P = 0.011), living in non-metro areas (OR = 1.77, P = 0.009), and those who attended a workshop with a higher completion rate (OR = 1.03, P < 0.001). Those who attended workshops from AAA (OR = 1.56, P = 0.018) were more likely to complete CDSMP workshops compared to those who attended CDSMP workshops from other delivery sites (i.e., educational institution, recreational center, tribal center, and workplace). The second-level variance explained by the individual-level variables (in Model 1) was (1.45–1.41)/1.45 × 100 = 2.8%, indicating that the individual-level variables explained 2.8% of the variability found at the second-level compared with the Null Model. Meanwhile, the second-level variance explained by the workshop-level variables (in Model 2) was (1.41–0.16)/1.41 × 100 = 88.7%, indicating that the workshop-level variables explained 88.7% of the variability found at the second-level compared with the Model 1.

Table 2 | Individual and workshop characteristics associated with successful completion of Chronic Disease Self-Management Program (CDSMP) among middle-aged and older Asian-American participants (N = 2,716).
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DISCUSSION

This retrospective analysis is unique in that it identifies correlates significantly related to CDSMP completion at individual- and workshop-levels among Asian-American participants. The study findings are especially relevant given that Asian-Americans are the fastest-growing population in the U.S. The current study reveals that Asian-American participants are similar to other CDSMP participants in this national dissemination in terms of being predominantly female, living with others, residing in metro areas, and having multiple chronic conditions (7, 11). Workshop completion was positively associated with number of chronic conditions, attending workshops from AAA, attending higher completion workshops, and rural residence. These factors independently or in combination contributed to the 80% CDSMP completion rate among Asian-American participants. Recent studies utilizing the same dataset reported that the average CDSMP completion rate was 75% (n = 89,861) (10, 11), which is slightly lower than that (i.e., 80%) of the Asian-American participants shown in the current study. They also found no significant difference in completion rates between Asian-American and White participants (10). However, there has been no further analysis of the factors that might influence completion rates among Asian-Americans.

The positive association between the participants’ health status (i.e., represented by the number of chronic conditions) and their likelihood of completing the program is consistent with recent CDSMP evaluations (8). This result is relatively encouraging given that an earlier study found those with chronic conditions had lower attendance rates of behavioral interventions in the community (19). Mobility issues related to chronic conditions have been cited as probable barriers to intervention adherence (20, 21). There is little evidence to help us disentangle the positive association between severe health conditions and workshop completion. However, when study participants engage in highly participative workshops focusing on goal setting and problem solving skills needed by those coping with multiple chronic conditions, their motivations to attend these workshops may outweigh other factors, which would limit attendance, such as pain, depression, or mobility issues. As such, this research highlights the importance of recognizing the value of prevention across the disease continuum and especially targeting those with multiple chronic conditions for CDSMP.

Rural residence seems to be an important factor related to CDSMP completion among Asian-Americans. The current study reveals 8.7% of participants reported living in non-metro areas, which is two times greater than the 2010 Census estimates of rural-residing Asian-Americans (4.3%) (22). In the current study including both individual- and workshop-level variables, Asian-American participants who lived in non-metro areas were 77% more likely to complete CDSMP compared to those who lived in metro areas. There are multiple potential explanations for this finding. First, there could be more social integration in rural communities so that participants could be more likely to know leaders, organizers, and participants, leading to a natural support system for encouraging attendance. Similarly, it could be easier to “get the word out” to participants in rural communities once rural informants were reached. Alternatively, if fewer participants are enrolled in rural workshops, it might be easier for leaders to provide reminders about workshop sessions and communicate with participants outside of workshop time. In our additional analysis, average number of participants enrolled in rural workshops (i.e., 11.7) was significantly lower than that of urban workshops (i.e., 14.2) (P < 0.001). Second, the general lack of access to healthcare in rural areas (23, 24) might encourage participants in rural areas to take advantage of available behavioral interventions like CDSMP. More in-depth analysis is needed to reveal which aspects of the non-metro CDSMP facilitated more successful completion. Along this line, future studies should further investigate the extent to which rural residence affects completion of evidence-based programs among Asian and other smaller racial/ethnic groups.

When workshop-level variables were included in the analysis, one of the interesting results was the significant association between program completion and specific delivery site. Asian-American CDSMP participants were more likely to complete CDSMP when they attended workshops from AAA. In a sense, AAAs or senior centers are especially advantaged in delivering evidence-based programs to minority groups because AAAs have had a longer experience of providing educational services or congregate meals that have attracted diverse populations (25). This early advantage is strengthened by new mandates for AAAs to deliver evidence-based programs for diverse groups of seniors (25). Nevertheless, the association between delivery sites and CDSMP completion requires another look while considering participants’ residence (metro vs. non-metro). In an additional analysis, we found that AAA (28.2%) and community/multi-purpose centers (28.8%) were the two most common delivery sites in metro areas, whereas other (i.e., educational institution, recreational center, tribal center, and workplace) (35.2%) and residential facilities (19.0%) were two most common delivery sites in non-metro areas. This may indicate that adding the workshop characteristics in Model 2 does not seem to confound the relationship between rural residence and workshop completion anymore when looking at the relatively small changes of odds ratios of rural residence covariate (from 1.84 in Model 1 to 1.77 in Model 2). Nevertheless, these results may require additional study to address unanswered questions: which delivery sites can reach out to diverse populations? What factors related to delivery sites might be associated with more successful completion of CDSMP (e.g., rural residence or specific delivery sites or both)?

As part of the workshop-level variables, Asian-American participants who attended workshops with higher completion rates were more likely to complete the program. There are very few studies explaining variation of completing interventions in terms of percentage of intervention completers among specific racial and ethnic groups. One of the plausible explanations would be related to efficient or engaging CDSMP leaders. These leaders may instruct workshops in a way that provides participants with more enjoyment or educational benefit from each session, thereby increasing participants’ motivation to complete the program. Alternatively, when a large portion of participants in a workshop were diligently engaging in each session, other “less-interested” participants may have been effectively encouraged to complete the program through a form a positive peer pressure. These factors independently or together, coupled with an assumption that Asian people feel more comfortable in a group (i.e., collectivism rather than individualism) and tend to follow the group (26) might boost attendance and increase complete rates of CDSMP. While it was assumed that Asian-American participants in classes with higher proportions of Asian-Americans would be more likely to complete CDSMP, this a priori hypothesis was not supported. Moreover, the current study also found that utilizing the multilevel analysis (i.e., individual- and workshop-levels) is highly recommended since including workshop-level variables explained more than 88% of the second-level variance.

Despite the study’s unique contribution to the literature, some limitations should be considered. First, these results were based on cross-sectional data, which limit our ability to determine a causal relationship between any of the variables and CDSMP completion. Second, the study participants are not nationally representative, which limits the generalizability of these study findings. Third, our data relied on program participants’ self-reported measurements that may generate recall bias or social desirability bias. However, we were not able to find problematic patterns related to this concern. Third, and most importantly, it is over-simplistic to lump all Asian-Americans together in one category. Because of the multiplicity of nationalities and unique cultures in Asia, it is difficult to make generalizations or draw conclusions about such a broadly defined, diverse population. Additionally, we did not include measures, which would clarify participants’ level of acculturation that likely influence the variables’ effects on program participation or workshop completion. Unfortunately, the available data did not allow distinctions among different Asian-Americans; however, we recommend that sub-classifications of Asian-American participants be collected and analyzed in future studies. Nevertheless, the primary purpose of this study was to explore the characteristics of Asian-American CDSMP participants and contributing factors related to program completion, and as such offer initial insights that can be explored further.

CONCLUSION

The underlying value of our study is the potential to improve the implementation and dissemination of successful evidence-based programs among Asian-Americans. A major study conclusion is that completion rates among Asian-American CDSMP participants were high (approximately 80% of participants), but they could be improved with careful targeting of these populations based on health status, participant’s residence, and workshop delivery sites. In this way, our findings can inform policy makers, program coordinators, and workers in the field who want to expand CDSMP utilization among Asian-Americans. The crucial next step will be focusing on improving implementation and dissemination of CDSMP among diverse segments of Asian-Americans. Such actions can help the growing population of Asian-Americans achieve improvements in health and health care outcomes.
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Chronic Disease Self-Management Education (CDSME) program delivery and attendance among urban-dwelling African Americans
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Background: Older African Americans carry a disproportionate share of chronic diseases. The purpose of this study was to identify the characteristics of urban-dwelling African Americans with chronic disease participating in Chronic Disease Self-Management Education (CDSME) programs and to examine factors related to successful program completion (i.e., attending at least four of the six sessions).

Methods: Data were analyzed from 11,895 African Americans who attended a CDSME program at one of the five leading delivery sites (i.e., senior center, health care organization, residential facility, community location, faith-based organization). Logistic regression analyses were used to assess the associations of demographic, delivery site, and neighborhood characteristics with CDSME program successful completion.

Results: Approximately, half of the African American participants were aged 65–79 years, 83% were female, and 92% lived alone. Approximately, 44% of participants had three or more chronic conditions and 35% resided in an impoverished area (i.e., 200% below federal poverty level). Successful completion of the CDSME program was associated with being between the ages of 50–64 and 65–79 years, being female, living alone, living in an impoverished community, and attending a CDSME program at a residential facility or community center.

Conclusion: Findings highlight the unique patterns of attendance and delivery within the context of self-management interventions among this unique and traditionally underserved target population. Understanding such patterns can inform policy and practice efforts to engage more organizations in urban areas to increase CDSME program adoption. Particularly, employing strategies to implement CDSME programs across all delivery site types may increase reach to African American participants.

Keywords: African American, urban, chronic disease self-management, delivery site, evidence-based program

INTRODUCTION

Currently, over 43 million US residents are 65+ years of age with that number projected to increase to approximately 80 million by the year 2040 (1). Along with the overall growth of the aging population, a significant increase in the racial/ethnic diversity of this population is also occurring. Racial/ethnic minority populations are projected to increase to 20.2 million making up 28% of the aging population in 2030 (1). Specifically, between the years of 2012 and 2030, it is projected that the non-Hispanic African American population aged 65 years and above will increase 104% in comparison to the 54% projected increase for non-Hispanic Whites in the same age group (1).

The drastic increase in the number of older adults, particularly those from diverse racial/ethnic groups, is associated with burgeoning rates of chronic disease. Approximately, 50% of aging adults report two or more chronic conditions, and data show that the prevalence of having two or more comorbidities is higher among aging African Americans than other racial/ethnic groups (i.e., Whites, Hispanics) (2). Moreover, African Americans are more likely to be diagnosed with a chronic condition at a younger age and be more physically disabled than Whites (3). Although African Americans are at a greater risk for a chronic disease diagnosis and negative health outcomes associated with chronic conditions in comparison to Whites, African Americans are underrepresented in access to chronic disease self-management education programs as a result of a variety of biopsychosocial and sociocultural factors (e.g., racism, low socioeconomic status, discrimination, unequal access to goods and services, lack of trust in the health care system) (4–6). It is plausible that the context in which one experiences negative health outcomes may impact their perceptions about health, health behaviors, and disease management (7–9). However, very little attention has been given to cultural milieu and unique experiences for African Americans that may influence utilization, participation, and even completion of evidenced-based health prevention and management programs [e.g., Chronic Disease Self-Management Program (CDSMP)].

Considerable efforts have been made nationally to address issues surrounding the management of chronic illnesses among underserved and disadvantaged individuals (10–13). In fact, public health efforts have focused on reducing the burden of chronic disease for all and minimizing health disparities in chronic disease among racial/ethnic minorities by redirecting society’s attention to the benefits of evidence-based health prevention and management programs. Notably, there has been a concerted effort by the US Administration on Aging, Centers for Disease Control and Prevention (CDC), and Centers for Medicare and Medicaid Services (CMS) to disseminate and implement Chronic Disease Self-Management Education (CDSME) programs nationally (14).

As a result, a national study of the CDSMP was conducted resulting in greater racial/ethnic diversity among participants than had been seen in previous research focused on self-management (10, 11, 13). Specifically, the national study included approximately 45% of participants who self-identified as African American, Latino, or other minority groups (11). Although substantial efforts to widely disseminate and implement the program have been made, there is still a great deal of information to be learned about how individuals living with multiple chronic conditions (MCC) successfully manage their conditions by participating in and completing evidenced-based self-management programs (e.g., CDSMP) and how this may vary by race/ethnicity.

While much has been written about national dissemination and implementation of the CDSME programs (10–12) as well as the benefits of completing a CDSME program (13), there is little empirical data that examine the effectiveness of the program or the unique predictors of participation and successful completion among African Americans with chronic conditions. Moreover, few studies have reported on completers (i.e., individuals who complete four out of six sessions) and non-completers (i.e., individuals who stop attending the program prior to completing four sessions) within this context. Thus, the fact that African Americans are already disproportionately affected by chronic conditions is made worse by the relative gap in what is known about the management of chronic diseases among this target population.

In addition to African Americans facing unique challenges (e.g., racism, discrimination, cultural mistrust) that may influence health behaviors, health status, and utilization of health care (4–6), African Americans living in urban areas may add another layer of complexity that is not well addressed or understood in the chronic disease self-management literature. African Americans who reside in urban areas often experience unique health-related vulnerabilities in comparison to Whites and other minority racial/groups. A significant proportion of African Americans reside in urban areas overwhelmed with violence, dilapidated housing, limited options for fresh fruits and vegetables, and in close proximity to toxic waste sites (15–17). Further, research has shown that specifically urban-dwelling aging African Americans have greater levels of disability as a result of chronic conditions in comparison to not only Whites but also aging African Americans living outside of urban areas (18, 19).

The aforementioned findings suggest the importance of extending CDSME research in an effort to understand the patterns of chronic disease management among urban-dwelling aging African Americans. Studying African Americans specifically in this context is a unique contribution to the literature in that African Americans embody cultural similarities but also intragroup differences. It is important for researchers, health care providers, and policy makers to recognize the vast array of characteristics that may be represented in aging African Americans in order to provide services that are appealing, feasible, and that lead to successful completion of effective behavioral health programs.

Therefore, the objective of this study is to (1) determine the characteristics of urban-dwelling African Americans with at least one chronic condition who participated in a CDSME program, and (2) determine factors associated with successfully completing the program.

MATERIALS AND METHODS

DATA SOURCE AND STUDY POPULATION

Cross-sectional data for this study was obtained from a nationwide delivery of CDSME programs as part of the American Recovery and Reinvestment Act of 2009 (i.e., Recovery Act) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative (20). The US Administration on Aging led this initiative in collaboration with CDC and CMS to support the translation of CDSME programs in 45 states, Puerto Rico, and the District of Columbia (14). This initiative was originally designed to have 50,000 Americans complete CDSME program sessions between 2010 and 2012 and to embed CDSME program delivery structures into statewide systems (20). Based on the aforementioned unique challenges facing the target population, the focus of this study is on the 11,895 urban-dwelling African Americans who attended the program at one of the five leading delivery sites (i.e., senior center, health care organization, residential facility, community location, faith-based organization) and reported having at least one chronic condition. Specifically, 2,170 unique workshops were delivered to African American participants in this study. Of these workshops, 754 were delivered in senior centers/AAA, 518 in healthcare organizations, 479 in residential facilities, 242 in community/multi-purpose facilities, and 177 in faith-based organizations. Participants attending other sites were small in sample size and omitted from the analyses in this study. Institutional Review Board approval for this study was given by Texas A&M University.

PROGRAM DESCRIPTION

The CDSMP, a program included within a larger suite of Stanford’s CDSME programs, has been introduced and widely disseminated in the US as a method to empower patients with self-management skills to deal with their chronic conditions (21). Drawing upon Social Learning Theory (22), CDSME programs are evidence-based, peer-led interventions consisting of six highly participative classes held for 2.5 hours each, once a week, for six consecutive weeks (21). During the tenure of these programs, participants receive a copy of the book, Living a Healthy Life with Chronic Conditions, Fourth Edition (23) as well as an audio relaxation CD titled Relaxation for Mind and Body (24). In addition, content for the workshops focus on teaching individuals ways to deal with frustration, isolation, pain, and fatigue. Furthermore, participants are taught how to develop an action plan to meet intended goals; how to develop an individualized exercise program; how to appropriately use medications; how to solve chronic disease-related problems; and how to communicate with family, friends, and health care providers. In particular, the CDSMP has resulted in improved health care (e.g., exercise, communication with physician) and health (e.g., pain, self-reported health, fatigue, disability, depression) (11–13), while potentially saving health care costs (25).

MEASURES

Independent variables

In an effort to identify characteristics associated with participating and successfully completing the CDSME program that are specific to urban-dwelling African Americans with chronic conditions, various measures (i.e., demographics, health status, delivery site types) were included.

Demographics. Participants were asked to self-report age (i.e., in years), sex (i.e., male or female), and living arrangement (i.e., living alone, living with others). In addition, residential ZIP Codes provided by participants were used to determine percentage of residents within the ZIP Code that fell below a 200% federal poverty level, and the percent of African American residents residing within the participants’ ZIP Code.

Health status. Health status was determined using the participants’ self-reported chronic conditions. Participants were presented with a list of chronic conditions (i.e., arthritis, cancer, depression, diabetes, heart disease, hypertension, lung disease, stroke, osteoporosis, other) and asked to indicate whether or not they had been diagnosed with each condition by a health care provider. The number of self-reported chronic conditions were summed to create one count variable, and the prevalence of each individual disease was calculated based on participants’ self-report.

Delivery site type. Delivery site information was collected through administrative procedures. For the purposes of this study, analyses focused on the five leading delivery sites (i.e., senior center, health care organization, residential facility, community location, faith-based organization). Participants attending CDSME programs at any other delivery site types (e.g., workplaces, educational institutions, tribal centers) were omitted because of inadequate case sizes. Reports of participants attending the CDSME program at any delivery sites or delivery sites labeled as “other” were omitted from analyses due to the complexities of interpretation.

Dependent variable

Successful completion. Completion of the CDSME program was the dependent variable of interest in this study. Attending at least four of the six classes was considered successful completion of the program. This criterion is consistent with criterion used in previous work focused on the CDSMP (11, 12, 20).

STATISTICAL ANALYSIS

First, frequencies were examined to assess demographics, health status, and utilization by delivery site type among the total sample of urban-dwelling African Americans with chronic disease. Next, independent samples t-test, one-way ANOVA, and chi-square analyses were conducted to examine differences in sample characteristics by number of chronic conditions (i.e., one, two, or three or more chronic conditions) and by CDSME programs completion status (i.e., non-successful completion, successful completion). Specifically, independent samples t-test analyses and one-way ANOVA were used for continuous variables and chi-square analyses were used for categorical variables. Subsequently, a multiple logistic regression model was employed to determine the association between the independent variables (i.e., age, sex, living situation, number of chronic conditions, delivery site, poverty level) and successful completion of CDSME programs.

RESULTS

Descriptive statistics for the sample of urban-dwelling African Americans (N = 11,895) are displayed in Table 1. Descriptive statistics are presented for the total sample and stratified by the number of self-reported chronic conditions and CDSME program completion status. On average, participants were 68 (±12.06) years of age. The majority of the participants were female (83%) and lived with someone (92%). On average, participants reported having 2.5 (±1.41) chronic conditions with approximately 44% reporting 3 or more. Arthritis (50%), diabetes (48%), and hypertension (64%) were the three most commonly reported chronic conditions among the total sample. The largest percentage of participants attended the CDSME program at a senior center (37%) or residential facility (24%). Thirty-five percent of our sample resided in an impoverished area (i.e., 200% below federal poverty level).

Table 1 | Sample characteristics by number of chronic conditions and CDSME program completion.
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When examining differences in characteristics across number of chronic conditions (i.e., one chronic condition, two chronic conditions, three or more chronic conditions), a statistically significant difference was found among the three groups on age, sex, living situation, disease prevalence, poverty level, and delivery site type. Notably, larger proportions of participants reporting three or more chronic conditions were ages 65–79 years (53%), female (86%), and living with someone (98%). As expected, larger proportions of participants who reported having any of the chronic conditions ultimately had more comorbidities. A larger proportion of participants who attended workshops at senior centers and faith-based organizations (40%, 16%; respectively) reported only one chronic condition. Conversely, a larger proportion of participants who attended a workshop at a health care organization or community center (17%, 13%; respectively) reported two chronic conditions. Lastly, a larger proportion of participants who attended the CDSME program at a residential facility (28%) reported three or more chronic conditions.

Table 1 also reports differences in completion status across all independent variables. Significant differences in non-successful completion/successful completion were found across age, sex, living situation, number of chronic conditions, prevalence of disease by disease type, and type of delivery site. A larger proportion of participants who successfully completed the CDSME program were older (p < 0.001), female (p < 0.001), report living alone (p < 0.001), and report fewer chronic conditions (p < 0.001). A significantly smaller proportion of successful completers reported arthritis (p = 0.05), depression (p < 0.001), lung disease (p < 0.001), whereas a larger proportion of successful completers reported having diabetes (p < 0.001). There were no significant differences found in cancer, heart disease, hypertension, stroke, and osteoporosis disease prevalence between successful and non-successful completers. Lastly, significant differences were found across delivery sites between those who successfully completed CDSME programs and those who did not. A larger proportion of participants who successfully completed CDSME programs attended senior centers, whereas a smaller proportion of successful completers attended CDSME programs at other delivery sites (i.e., health care organization, residential facility, community center, faith-based organization) (p < 0.001).

Table 2 provides results of the logistic regression analyses. Compared to participants below the age of 50 years, being between the ages of 50–64 and 65–79 years decreased the odds of successfully completing the CDSME program [odds ratio (OR) = 0.71, p = 0.001 and OR = 0.85, p = 0.025; respectively). However, the odds of successfully completing the program increased for females (OR = 1.24, p < 0.001) and those that live alone (OR = 2.38, p < 0.001). Number of chronic conditions was not significantly associated with successful completion. Compared to senior centers, attending the CDSME program at a residential facility or a community center decreased the odds of successfully completing the program (OR = 0.70, p < 0.001; OR = 0.61, p < 0.001). In addition, living in an impoverished neighborhood reduced the odds of successfully completing the CDSME program (OR = 0.99, p < 0.024).

Table 2 | Factors associated with successful completion.
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DISCUSSION

IDENTIFICATION OF SIMILARITIES AND DIFFERENCES

An initial research objective was to identify the characteristics of African American participants and the program delivery infrastructure that served them. In many regards, the urban-dwelling African American participants with chronic disease had profiles similar to participants seen in earlier CDSMP studies (11, 20, 26, 27). For example, participants were older, predominantly female, reported their most prevalent chronic conditions as hypertension, arthritis, and diabetes, and were more likely to participate in the program at senior centers, residential facilities and health care organizations. Notably, in our sample participating in CDSME programs at a residential facility was more prevalent than participating at a health care organization; the order of prevalence was reverse in the overall national level sample (20, 27).

Although the participants in our study were demographically similar in many ways to those in previous research describing populations and delivery characteristics, this study clearly demonstrates unique characteristics that are worthy of highlighting, and important to consider in policy, practice, and future research. Particularly, the burden of chronic disease among urban-dwelling African Americans cannot be ignored. While the ranking of chronic condition prevalence rates for specific disease type was similar to CDSME program participants in other studies (20), the actual prevalence rates for the individual chronic conditions were substantially higher. National prevalence rates indicate that irrespective of racial/ethnic group 21% of US community-dwelling adults report having three chronic conditions and approximately 5% report four or more (28). Overall, 44% of our sample reported having three or more chronic conditions. Moreover, our research findings indicated that participants with different comorbidity levels (i.e., one, two, three or more) participated in the CDSME program at different delivery site types. Specifically, larger proportions of participants who attended the CDSME at senior centers and faith-based organizations reported only having one chronic condition, whereas a larger proportion of those participating at a residential facility reported three or more chronic conditions. This is not overwhelmingly surprising in that residential facilities may be servicing individuals living within their community. Oftentimes, decisions to move into residential facilities particularly for aging individuals is predicated on disabilities and health challenges associated with common chronic conditions (29).

ASSOCIATIONS WITH PROGRAM COMPLETENESS

In addition to examining differences across chronic conditions, our study also closely examined differences in characteristics for successful completers and non-completers of the program as well as identified factors that were associated with successful completion. Results indicated that successful completers of the program were older than those who did not complete the program. However, the regression analyses showed that compared to participants below the age of 50 years, being between the ages of 50–64 and 65–69 years decreased the odds of successfully completing CDSME programs.

Considering that African Americans are diagnosed with chronic conditions much earlier in life in comparison to other groups (6), it may be that those between the age of 50–64 and 65–79 years have been dealing with the condition(s) for a longer period of time and either feel that they have learned how to successfully manage their health or have a perception that nothing can really be done for their condition. For example, in a study examining perceptions of arthritis, the authors found that individuals were less likely to believe a person diagnosed with arthritis could improve their condition with better health care (30). Perceptions of this type would make one more vulnerable to not completing the program. Studies have shown that the perception of chronic conditions and symptoms associated with chronic conditions influences health care decisions among African Americans (30, 31). In addition to age, a larger proportion of females and those living alone were successful completers. Moreover, being female and living alone increased the odds of successfully completing the CDSME program. Our findings on gender differences are consistent with findings in previous research (26, 32).

IMPLICATIONS FOR REACHING MALES

Due to the limited number of African American male participants and the findings highlighting gender differences in completion status, it is important to note the implications for the health of African American males. Unfortunately, the health of African American males has been likened to that of individuals living in developing countries (33). African American males fare worse than other segments of the population (e.g., African American females, Whites, and other racial/ethnic minority groups) on almost every chronic condition (33). While there is a dismal focus on African American men in chronic disease self-management research (13), our findings suggest that it is paramount that emphasis is put on empowering urban-dwelling African American men to engage in health promotion that would ultimately lead to positive health outcomes and providing other health-related benefits (e.g., symptom management, reduction of health care cost, reduction in emergency room visits, reduction in work disability) at both the individual and societal level.

ASSOCIATIONS WITH CHRONIC CONDITIONS

When examining health status in this study, individuals who completed the CDSME program had fewer total number of chronic conditions and reported lower prevalence rates of arthritis, depression, and lung disease. Interestingly, successful completers in comparison to non-completers reported higher rates of diabetes and no significant differences for the other conditions. Moreover, the total number of chronic conditions was not associated with successful completion. Erdem and Korda (26) reported similar findings in a study that examined characteristics of participants with diabetes who completed both the CDSMP and Diabetes Self-Management Program (DSMP). Future research is warranted to further examine the impact of MCC on participation and completion of behavioral health interventions.

ASSOCIATIONS WITH ENVIRONMENTAL CHARACTERISTICS

While there were no significant differences in successful completers and non-completers based on neighborhood level poverty, living in an impoverished community was associated with a lower likelihood of successfully completing the program. Research has consistently documented the association between socioeconomic factors and health, particularly highlighting the vulnerabilities of living in poverty (34). It is plausible that living in areas of concentrated poverty introduces additional barriers that may interfere with not only participating but completing health programs that are beneficial. As previously stated, a significant proportion of urban-dwelling African Americans live in impoverished areas that are associated with violence, poor housing, and limited access and availability to options that promote health (15–17).

To our knowledge, no research has closely examined the association of living in an impoverished community with completing the CDSME program among urban-dwelling African Americans. Findings not only suggest the need for future research in this area but also provide preliminary results that should be considered when implementing and disseminating the CDSME program in certain communities. Providing additional support that would foster increased completion rates of the CDSME program to residents of this community could lead to positive health outcomes for a population that is at risk for continued health and health care disparities.

ASSOCIATIONS WITH DELIVERY SITE

Finally, our analyses indicated that delivery site type is an important factor for urban-dwelling African Americans when considering program completion. Senior centers had the largest proportion of completers whereas faith-based organizations and community centers had the smallest proportion of completers. However, it is important to note among African Americans only that faith-based organizations and community centers had the smallest proportion of program participants. When examining the association between delivery sites and successful completion, findings indicated that the odds of successfully completing the program were significantly decreased if one attended the CDSME program at a residential facility or community center compared to attending the program at a senior center. Interestingly, there was no significant relationship between successful completion and faith-based organizations or health care organizations. This is in contrast to another study including participants from multiple racial/ethnic groups that found that completion rates for the CDSME program are lowest at residential facilities but highest at faith-based organizations (26). Other studies focused on delivery preferences of a self-management program among aging individuals who lived in an urban area have found that, in comparison to Whites, African Americans were more likely to prefer a self-management program that would be delivered at a local church or a health care organization (35). Notably, implementing programs within faith-based organizations have shown to be effective in increasing utilization of health promotion programs for African Americans (36–41). Therefore, the finding that faith-based and health care organizations have no association with successful completion may be more about reach and less about preference for participating or completing at that site type.

Therefore, one promising strategy for increasing the reach of CDSME programs may be to work more closely with faith-based organizations and health care organizations in urban African American communities. Embedding the program in existing infrastructures (e.g., church health ministry, senior ministry) may yield greater participation and completion of the program. Findings indicating that the odds of successfully completing the program are lowered for those participating at a residential facility or at a community center may be a result of a number of barriers. For example, residential facility participants may have a number of health complications resulting in the inability to successfully complete the program. Individuals participating in CDSME programs at a local community center may have other family responsibilities or transportation issues that could serve as a barrier to participating in a program for six consecutive weeks.

STUDY LIMITATIONS

Given that many of the measures were collected using self-reports, it is possible that participants may over- or underreport health status variables. However, self-report of chronic conditions is used as a valid measure in studies examining health in aging individuals (42). In addition, the cross-sectional nature of the data does not allow for us to determine a causal relationship between the independent variables and outcome variables. Although the delivery site type is available, lack of information concerning how participants were recruited to participate in the program is unavailable. It may not just be the differences in the types of delivery sites that result in significant differences in successful completion of the CDSME program, but also the methods that delivery sites use to initially recruit participants in the program. While lay leaders are trained to offer the program in a standardized manner, another limitation to consider would be unaccounted variance in program implementation that may or may not impact participants to remain in the program. Lastly, limited information is available about the lay leaders who served as instructors for the workshops. Therefore, an additional limitation of the study is the inability to examine the impact of instructor-level factors on completion rates (e.g., race, gender, age, health status).

CONCLUSION

The American Recovery and Reinvestment Act Communities Putting Prevention to Work: Chronic Disease Self-Management Program (14) has made a large public impact on the ongoing national dissemination and implementation of CDSME programs. The present study yields findings that can contribute to the ongoing research, practice, and policy efforts associated with this initiative. Particularly, our findings indicate that for vulnerable populations such as urban-dwelling African Americans, the influence of the individual, social, and environmental context in which one may experience CDSME programs must be considered. Strategies to encourage employment of CDSME programs across all available delivery site types can foster participation and completion. Working closely with health care providers and community gatekeepers to inform individuals about the availability and benefits of completing CDSME programs is one method for moving forward. In addition, considerations for program modifications that would still yield similar outcomes, but foster greater levels of completion should be discussed. Also, it is likely that putting policies in place that allow for allocation of resources that would provide support to individuals in impoverished communities may also yield positive outcomes. In summary, our study indicates that in order to increase reach and positively impact, a diverse population, practice, policy, and research strategies must consider the cultural milieu for African Americans that ultimately influence chronic disease self-management.
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Many factors influence ways in which middle-aged and older Hispanic adults prefer to receive health-related information. While Spanish-language disease management programs are increasingly offered in community and healthcare settings, less is known about their utilization among the Hispanic population. This study aimed to identify participant and workshop factors associated with middle-aged and older Hispanic adults attending Spanish-language disease self-management program workshops and receiving the recommended intervention dose (i.e., successful workshop completion is defined as attending four or more of the six workshop sessions). Data were analyzed from 12,208 Hispanic adults collected during a national dissemination of the Stanford suite of Chronic Disease Self-Management Education (CDSME) programs spanning 45 states, the District of Columbia, and Puerto Rico. Two logistic regression analyses were performed. Over 65% of participants attended Spanish-language workshops, and 78.3% of participants successfully completed workshops. Relative to participants in English-language workshops, participants who attended Spanish-language CDSME workshops were more likely to successfully complete workshops, as were those aged 80 years and older, females, and those who lived alone. Participants who were aged 50–79 years and female were significantly more likely to attend Spanish-language workshops than their counterparts under age 50. Conversely, those with more chronic conditions were less likely to attend Spanish-language workshops. Those who attended workshops with more participants and where the Hispanic population was less affluent were more likely to attend Spanish-language workshops. This study provides insight into Spanish-language CDSME program recruitment and utilization with implications for program adoption in underserved Hispanic community settings.
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INTRODUCTION

The United States is becoming increasingly more racially and ethnically diverse (1). The Hispanic population is the largest and fastest growing minority group in the United States (2). This population is expected to represent nearly one-third of the American population and one-fifth of the older adult population by 2050 (3). Growth rates are anticipated to be even higher in some parts of America such as the Texas–Mexico border (4).

The pattern of chronic disease differs among minority groups, and Hispanic individuals often acquire chronic conditions at younger ages than their non-Hispanic white counterparts (5). Additionally, as a group, Hispanic individuals are disproportionately burdened by chronic conditions including obesity, diabetes, and heart disease (6–9). They are also less likely to have access to health care (10, 11) or evidence-based health promotion programs (12). Despite the growing availability of evidence-based disease prevention programs for seniors (13, 14), language and/or cultural barriers may prevent Hispanic individuals from accessing these services (10).

English or Spanish-language preferences for receiving health information and materials among Hispanic individuals vary by a multitude of factors (15–17), but less is known about language-based preferences for evidence-based programs among this population. As such, this study draws from national data to examine participant and workshop characteristics associated with Hispanic individuals’ attending Spanish-language disease self-management program workshops. Further, this study examines if this participant subgroup received the recommended intervention dose (i.e., successfully completed the workshop by attending four or more of the six workshop sessions).

MATERIALS AND METHODS

PROGRAM DESCRIPTION

The Chronic Disease Self-Management Program (CDSMP) is one intervention in a suite of Chronic Disease Self-Management Education (CDSME) programs licensed through the Stanford Patient Education Research Center. CDSMP has been introduced and widely disseminated in the U.S. as a method to empower patients with self-management skills to deal with their chronic conditions (18). CDSMP is an evidence-based, peer-led intervention consisting of six highly participative classes held for 2.5 h each, once a week, for consecutive 6 weeks. (18) CDSMP has resulted in improved health care and health (19, 20), while potentially saving healthcare costs (21). While some of the CDSME programs are general (e.g., CDSMP), others are disease specific (e.g., diabetes, arthritis, chronic pain). While the chronic condition may vary, all CDSME programs are based upon social learning theory (22), highly interactive, and apply the principles of goal setting, problem solving, and action planning (22).

DATA SOURCE AND STUDY POPULATION

Cross-sectional data for this study were obtained from a nationwide delivery of CDSME programs as part of the American Recovery and Reinvestment Act of 2009 (i.e., ARRA) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative (13, 23). The U.S. Administration on Aging led this initiative in collaboration with the Centers for Disease Control and Prevention and the Centers for Medicare and Medicaid Services to support the translation of CDSME programs in 45 states, Puerto Rico, and the District of Columbia (24). For this study, cases were only drawn from Hispanic participants within the first 100,000 participants enrolled in CDSME program workshops and who had complete data on variables of interest. Based on these inclusion criteria, the final analytic sample was 12,208 middle-aged and older Hispanic adults who attended a CDSMP workshop.

MEASURES

Dependent variables

Two dependent variables were used for this study. Participants’ attendance was recorded to determine if the recommended intervention dose was received. As defined by the program developers, a participant has “successfully” completed the program if they attended four or more of the six offered workshop sessions (13, 19, 20, 25). Therefore, successful program completion was used as the first dependent variable in this study (i.e., non-successful completion served as the referent group). The second dependent variable was the workshop language in which attended. Workshops are offered in approximately 20 languages worldwide (25). Although CDSME program workshops are available in a variety of languages other than English (e.g., Mandarin Chinese, Korean, Farsi, Tagalog), the most predominant non-English workshop language is Spanish. Therefore, participants’ enrollment in Spanish-language workshops was used as the second dependent variable in this study (i.e., enrollment in English-language workshops served as the referent group). Spanish-language CDSME programs offered in this nationwide rollout included Tomando Control de su Salud (i.e., Spanish version of CDSMP), Programa de Manejo Personal de la Diabetes (i.e., Spanish version of the diabetes self-management program), and Curso de Manejo Personal de la Artritis (i.e., Spanish version of the arthritis self-management program).

Personal characteristics

Personal characteristics of the participants included age group (i.e., under 50 years, 50–64 years, 65–79 years, 80+ years), sex (i.e., male, female), living situation (i.e., lives alone, lives with others), and self-reported number of chronic conditions (i.e., ranging from 0 to 10). Chronic condition types included arthritis, cancer, depression, diabetes, heart disease, hypertension, lung disease, stroke, osteoporosis, and other chronic conditions.

Delivery site types

Data pertaining to CDSME program delivery site types were gathered administratively, as described previously. Delivery site types included healthcare organizations, senior centers or area agencies on aging (AAAs), residential facilities, community or multi-purpose centers (including libraries), faith-based organizations, educational institutions, and site types classified as “other” (e.g., correctional facilities malls, RV parks, fire departments, county administration buildings, private residences, casinos, career centers).

Neighborhood characteristics

Using participants’ residential ZIP Codes, geographic information system (GIS) software was used to generate neighborhood-level variables for each participant. Neighborhood characteristics included residential rurality (i.e., metro residence or non-metro residence based on the rural–urban commuting area codes (RUCA) (26)) and the percent of Hispanic families below the federal poverty line residing in the participants’ ZIP Code (27). Using organizational ZIP Codes, GIS software was used to generate neighborhood-level variables for each delivery site (i.e., site rurality, percent of Hispanic families below the federal poverty line).

ANALYSES

All statistical analyses were performed using SPSS (version 21). Of the first 100,000 participants reached in this initiative, all non-Hispanic cases (n = 86,191) were immediately omitted from analyses based on specified study aims, which left 13,809 Hispanic participants. Of these Hispanic participants, those with missing data for age (n = 661), sex (n = 291), living situation (n = 8), residential rurality (n = 973), delivery site rurality (n = 11), and class size (n = 85) were omitted. Some participants had more than one of these exclusionary characteristics, thus the final sample was 12,208 middle-aged and older Hispanic adults who attended a CDSMP workshop. When comparing characteristics between Hispanic participants in the analytic sample with Hispanic participants omitted from analyses, participants in the analytic sample were significantly younger, lived with others, and had more chronic conditions. No significant differences were observed based on participants’ sex or the rurality of their residence.

For participants meeting study inclusion criteria, frequencies were calculated for all major study variables, which were initially examined in relationship to participants’ successful workshop completion and the workshop language in which participants attended. Pearson’s chi-square tests were performed to assess differences between categorical independent variables. Independent sample t-tests were used to examine mean differences for continuous variables. Two logistic regression analyses were performed to identify factors associated with attending Spanish-language workshops (i.e., attending English-language workshops served as the referent group) and successful workshop attendance (i.e., non-successful attendance served as the referent group). Odds ratios and 95% confidence intervals are reported.

RESULTS

SAMPLE CHARACTERISTICS

Sample characteristics of study participants are presented in Table 1. Of the 12,208 study participants, 65.1% attended Spanish-language workshops and 78.3% successfully completed the program (i.e., attended four or more of the six offered workshop sessions). Over 55% of participants were aged 64 years or younger and 78.4% was female. On average, participants self-reported 1.96 (±1.54) chronic conditions. The majority of participants lived with others (92.2%) and resided in metro areas (93.2%). The largest proportion of these Hispanic participants attended workshops at healthcare organizations (32.1%), followed by senior centers or AAAs (22.3%), residential facilities (11.1%), and community or multi-purpose centers (10.1%). On average, workshops had 13.14 (±4.08) participants, and participants attended 4.49 (±1.64) of the six workshop sessions.

Table 1 | Sample characteristics by workshop language and completion.
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ATTENDING SPANISH-LANGUAGE WORKSHOPS

Significant differences were observed when comparing sample characteristics by workshop language in bivariate analyses (see Table 1). A significantly larger proportion of participants who enrolled in Spanish-language workshops also received the recommended intervention dose (i.e., attended four or more of the six workshop sessions) (χ2 = 58.52, P < 0.001). Significantly larger proportions of younger participants (χ2 = 149.44, P < 0.001) and female participants (χ2 = 59.47, P < 0.001) attended Spanish-language workshops. On average, participants who attended Spanish-language workshops had fewer chronic conditions (t = 14.36, P < 0.001). Significantly larger proportions of participants who lived alone (χ2 = 14.09, P < 0.001) and lived in metro areas (χ2 = 374.95, P < 0.001) attended Spanish-language workshops. On average, those attending Spanish-language workshops resided (t = −40.79, P < 0.001) and attended delivery sites (t = −41.30, P < 0.001) in areas with higher percentages of Hispanic families below the federal poverty line. Larger proportions of participants who attended Spanish-language workshops did so at healthcare organizations and educational institutions, whereas smaller proportions of participants who attended Spanish-language workshops did so at senior centers or AAAs and residential facilities (χ2 = 464.88, P < 0.001). On average, participants who attended Spanish-language workshops had larger class sizes (t = −10.61, P < 0.001) and attended more workshop sessions (t = −7.56, P < 0.001).

Table 2 presents the logistic regression modeling factors associated with Hispanic participants’ enrollment in Spanish-language workshops (i.e., attending English-language workshops served as the referent group). Compared to participants under age 50 years, those who were aged 50–64 years (OR = 1.68, P < 0.001) and 65–79 years (OR = 1.29, P = 0.002) were significantly more likely to attend Spanish-language workshops. Female participants were also more likely to attend Spanish-language workshops (OR = 1.26, P < 0.001), whereas, those with fewer chronic conditions (OR = 0.85, P < 0.001) and who resided in non-metro areas (OR = 0.28, P < 0.001) were less likely to attend Spanish-language workshops. Relative to those who attended workshops in healthcare organizations, participants who attended workshops at all other delivery site types, except residential facilities, were significantly more likely to attend Spanish-language workshops (P < 0.001). Participants in workshops with more participants (OR = 1.03, P < 0.001) and those attending workshops at delivery sites in areas with higher percentages of Hispanic families below the federal poverty line (OR = 1.15, P < 0.001) were significantly more likely to attend Spanish-language workshops.

Table 2 | Factors associated with enrollment in Spanish-language workshops.
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SUCCESSFUL WORKSHOP COMPLETION

Significant differences were observed when comparing sample characteristics by workshop completion in bivariate analyses (see Table 1). A significantly larger proportion of participants aged 65–79 years (χ2 = 26.16, P < 0.001) and female participants (χ2 = 22.42, P < 0.001) successfully completed workshops. Significantly larger proportions of participants who lived alone (χ2 = 20.41, P < 0.001) and lived in metro areas (χ2 = 4.72, P = 0.030) successfully completed workshops. On average, those who successfully completed workshops resided in (t = −5.10, P < 0.001) and attended delivery sites in (t = −4.34, P < 0.001) areas with higher percentages of Hispanic families below the federal poverty line. Larger proportions of participants who successfully completed workshops did so at senior centers or AAAs and other delivery sites, whereas smaller proportions of participants who successfully completed workshops did so at healthcare facilities and residential facilities (χ2 = 86.17, P < 0.001). On average, participants who successfully completed workshops were in workshops with fewer participants (t = 3.09, P = 0.002).

Table 3 presents the logistic regression modeling factors associated with successful workshop completion (i.e., attending fewer than four workshops served as the referent group). Compared to participants under age 50 years, those who were aged 85 years and older were significantly more likely to be successful completers (OR = 1.36, P < 0.001). Female participants (OR = 1.22, P < 0.001), those who lived alone (OR = 1.34, P = 0.002), and those who resided in areas with higher percentages of Hispanic families below the federal poverty line (OR = 1.05, P = 0.002) were more likely to successfully complete workshops. Relative to those who attended workshops in healthcare organizations, participants who attended workshops at all other delivery site types, except educational institutions, were significantly less likely to successfully complete workshops (P < 0.05). Participants enrolled in Spanish-language workshops were significantly more likely to successfully complete workshops (OR = 1.50, P < 0.001), whereas, those in workshops with larger class sizes (OR = 0.98, P < 0.001) were significantly less likely to successfully complete workshops. Those attending workshops at delivery sites in areas with higher percentages of Hispanic families below the federal poverty line (OR = 0.96, P = 0.004) were also significantly less likely to successfully complete workshops.

Table 3 | Factors associated with successful workshop completion.
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DISCUSSION

Hispanic participants represented 17.4% of the first 100,000 participants reached through this ARRA implementation effort (28), a percentage that is representative of the overall Hispanic population in the United States (29). However, relative to the larger population reached in this initiative, participants in our sample are younger (25.6% under age 50 compared to 12.0% in the larger group) (28). This finding is important because it reinforces that Hispanics in the United States are acquiring chronic conditions at younger ages and living with those conditions for longer periods of time (5), thus highlighting the necessity for self-management programs. With approximately two-thirds of sample participants (n = 7,946) attending Spanish-language CDSME program workshops, this study supports previous studies’ assumptions about preferences among Hispanic individuals for receiving health-related information delivered in Spanish (15–17). While the proportion of Hispanic participants electing to attend Spanish-language workshops is substantial, further inspection of the larger initiative (28) reveals that the majority of workshops delivered to the first 100,000 participants were English-language CDSMP (78.4%) and the Diabetes Self-Management Program (10.3%), whereas only about 10% were specialized Spanish versions of the CDSME (i.e., Tomando Control de su Salud, Programa de Manejo Personal de la Diabetes, and Curso de Manejo Personal de la Artritis). Therefore, it remains to be determined if the number of Hispanic participants would have been larger if more Spanish-language workshops were available across the country, or if older Hispanics are becoming increasingly assimilated and comfortable with English for health-related information.

The overall completion rates among Hispanic participants were higher than for the total population of CDSME program participants (28) (i.e., 74.9% completion among all participants, 78.3% completion among Hispanic participants, and 80.4% completion among Spanish-language workshop participants), and can be attributed, in part, to the availability of Spanish-language workshops. This study identified participant and workshop characteristics associated with attendance at Spanish speaking versus English-language workshops. Relative to English-language workshops, Spanish-language workshops attracted a different population base (e.g., younger, female, fewer chronic conditions) and were held in different settings (e.g., more urban, less affluent settings). These differences may be attributed to other characteristics associated with successful Spanish-language workshop completion such as attending more workshops in healthcare facilities and senior centers/AAAs or attending workshops with larger class sizes.

Several research and practice implications emerge from this study. First, in future research, it will be important to stratify Hispanic participants by ethnic origin to identify characteristics contributing to their program enrollment, attendance, and benefits. As indicated in new census designations (30), there is growing awareness of the importance of differentiating among different Hispanic populations (e.g., Mexican, Mexican American, Chicano, Puerto Rican, or Cuban), as well as the degree of acculturation (e.g., native or recent immigrant) and available social support (31). Including these types of measures is also important to address inherent biases associated with the current study, in that they are likely attributed to Spanish-language workshop preferences.

Second, additional efforts are needed to understand differences between surface and deeper intervention approaches, which identify language as a defining characteristic as opposed to other intervention strategies that resonate with cultural preferences (32, 33). These elements are especially important for tailoring participant recruitment and delivery efforts, which may be more or less feasible based on the delivery site type and socio-economics of the residents and service area. Further investigations are warranted to better understand program preferences among this population within the context of existing delivery systems and referral patterns. Healthcare settings are already primed to reach diverse populations because of their capacity to use bilingual patient navigators and community health workers (34). This study’s findings suggest that healthcare systems had more capacity to deliver Spanish-language workshops, in contrast to faith-based organizations. Given the traditional importance of religion and church involvement within the Hispanic population (35–38), it may be necessary to increase delivery capacity at faith-based organizations to reach and enroll more Spanish-speaking CDSME program participants.

Third, it will be important to understand how the geography of service delivery affects program utilization. Prior research has revealed a service gap in predominantly Hispanic residential areas, which was combined with a tendency for Hispanic participants to travel further distances to attend CDSMP classes (9). Strategies and partnerships may be needed in certain areas and settings to coordinate transportation for participants without means of travel, which can increase participant retention rates.

Fourth, in future research and practice efforts, it will be important to examine whether Spanish- versus English-language workshops are more effective in terms of achieving positive health and quality of life outcomes among participants. Further investigations should also identify the participant and delivery characteristics associated with greater health benefits received. Some evidence suggests that Hispanic participants in evidence-based programs have greater benefits than White non-Hispanic participants (12, 39), but it is not clear whether these advantages are due to baseline disadvantages of Hispanic participants, or the way the classes are structured or made available in community settings.

CONCLUSION

The American Recovery and Reinvestment Act of 2009 (i.e., ARRA) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative shows the potential for reaching Hispanic participants in a variety of delivery sites. This study provides insight into Spanish-language CDSME program recruitment and utilization with implications for program adoption in underserved Hispanic community settings. To grow the numbers of Hispanic participants reached, it may be important to increase the capacity of communities and organizations to deliver Spanish-language programs and utilize culturally tailored and appropriate recruitment materials and channels.
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Maintaining intervention fidelity should be part of any programmatic quality assurance (QA) plan and is often a licensure requirement. However, fidelity checklists designed by original program developers are often lengthy, which makes compliance difficult once programs become widely disseminated in the field. As a case example, we used Stanford’s original Chronic Disease Self-Management Program (CDSMP) fidelity checklist of 157 items to demonstrate heuristic procedures for generating shorter fidelity checklists. Using an expert consensus approach, we sought feedback from active master trainers registered with the Stanford University Patient Education Research Center about which items were most essential to, and also feasible for, assessing fidelity. We conducted three sequential surveys and one expert group-teleconference call. Three versions of the fidelity checklist were created using different statistical and methodological criteria. In a final group-teleconference call with seven national experts, there was unanimous agreement that all three final versions (e.g., a 34-item version, a 20-item version, and a 12-item version) should be made available because the purpose and resources for administering a checklist might vary from one setting to another. This study highlights the methodology used to generate shorter versions of a fidelity checklist, which has potential to inform future QA efforts for this and other evidence-based programs (EBP) for older adults delivered in community settings. With CDSMP and other EBP, it is important to differentiate between program fidelity as mandated by program developers for licensure, and intervention fidelity tools for providing an “at-a-glance” snapshot of the level of compliance to selected program indicators.

Keywords: intervention fidelity, quality assurance, Chronic Disease Self-Management Program, aging, evidence-based programs, expert consensus

INTRODUCTION

Chronic conditions have received nationwide attention because of their adverse impact on individuals’ daily functioning, social interaction, and self-reported quality of life (1) as well as their association with rising healthcare costs (2). Self-management has been viewed as a key factor enabling patients to deal with the everyday challenges of chronic conditions through medical, emotional, and/or role management (3, 4). Despite national calls for more attention to public health strategies that empower Americans to be more involved in their own health (5), many Americans do not inherently possess the skills for actively engaging in self-management behaviors that can help ameliorate the effects of living with chronic diseases.

Evidence-based programs such as the Chronic Disease Self-Management Program (CDSMP) have gained national and international recognition for helping people with chronic conditions learn self-management skills (6, 7). While positive outcomes of CDSMP have been well documented (8), less is known about the actual implementation processes at the state or national level other than gross indicators of program completion or adherence to recommendations regarding class size (9, 10). Thus, the primary purpose of this project was to address intervention fidelity and describe a methodological approach to streamline a fidelity checklist. As a heuristic example, we used the fidelity checklist contained within the CDSMP Fidelity Toolkit (11). A secondary purpose of this project was to use this methodological process to evoke expert opinions about how leaders in the aging services field view the fidelity and quality assurance (QA) processes. As a note, we will consistently use “intervention” fidelity throughout the current study because we focus on a fidelity checklist assessing processes beyond the program itself (e.g., training, before the program, after the program, and evaluation).

PUBLIC HEALTH INITIATIVES AND EVALUATIONS

The U.S. Administration on Aging (AoA) Evidence-Based Disease Prevention Grant Programs, initiated in 2003, have stimulated the development and implementation of evidence-based programs (EBP) for seniors, which dispel earlier myths that health promotion efforts were futile in older populations (12). With this greater national appreciation for the potential of evidence-based health promotion programing for improving health and functioning among older adults, the research questions have shifted from “do we know what works?” to “can we do what is known to work?” This change in focus is now seen with service providers having ready access to a growing list of EBP, which have been widely tested in community and clinical settings and within the aging services network (13, 14).

Yet, the translation of scientifically tested research findings to community-based programs is often slow, fragmented, and subject to speculation by the practitioner community (15). As more EBP are offered by diverse host agencies in more diverse communities, evidence is mounting that their successful dissemination occurs sporadically (15–18). Translational research is coming of age, and models such as RE-AIM are being formulated to serve as guiding frameworks for planning implementation efforts and evaluating the public health impacts of EBP (19–21). More specifically, the RE-AIM framework seeks to identify and overcome the challenges facing program planners and practitioners when moving an EBP from the research setting in which it was developed to the less-than-perfect, resource-limited, and real-world practice environment (19–22).

The RE-AIM framework contains the following five key elements: reach, effectiveness, adoption, implementation, and maintenance (21, 23). Some studies examine all five elements, while others examine outcomes using one or two key elements (16). Our current study focuses on the “I” in RE-AIM, program implementation processes, specifically fidelity monitoring, which can be neglected because of funding and logistic issues in large-scale community-based disease prevention efforts for older adults.

INTERVENTION FIDELITY

As EBP become widely disseminated, there has been growing attention to program fidelity in implementation science (16). In terms of translational research, there has been a strong programmatic emphasis on fidelity, which can be defined as the adherence of actual treatment delivery to the protocol originally developed (24). A breach in intervention fidelity, defined as the adherent and competent delivery of an intervention by the interventionists (e.g., trainers, course leaders, and program coordinators) as set forth in the intervention manual (25), threatens licensure and makes it difficult to interpret study results. For example, if the program is not delivered as intended, it is difficult to know if the resulting health outcomes can be attributed to receipt of the intervention or to some other variation in the intervention’s delivery (26).

While maintaining fidelity during program implementation is essential, ensuring the feasibility of monitoring fidelity is also important, especially for organizations with relatively limited capacity to administer the intervention (27). Fidelity to treatment or intervention delivery is one subset of overall treatment fidelity (28) and has often been monitored through observation, interviews, self-assessed fidelity checklists, and pairing of trained facilitators (26). Recent articles have highlighted the importance of having high resource commitment to better monitor fidelity in evidence-based health promotion programs such as CDSMP (29) or EnhanceFitness (30).

STRATEGIES FOR ENSURING CDSMP PROGRAM FIDELITY

Programmatic adherence to implementation aspects of CDSMP is supported by a centralized training and certification system that provides for scripted small-group and participatory workshops (2.5 h a week for 6 consecutive weeks) focused on self-management strategies that provide medical, emotional, and role management skills (4). In regard to the training and certification system, it is noted that there are three hierarchical levels of trainers (31). First, a person can be a certified (lay) leader when she or he completes 4-day Leader Training and facilitates one 6-week workshop within 12 months from the training date. Second, master trainer certification can be obtained when a person completes 4.5-day Master Training and facilitates two 6-week workshops within 12 months of completion of training. Third, a person can be a T-Trainer when she or he completes 4.5-day apprenticeship under supervision of a Stanford approved certifying T-Trainer and conducts at least one Master Training within 12 months completion. In addition, the program coordinator is another important workforce member who plays a key role in implementing CDSMP. The program coordinator, who may be a master trainer or lay leader, typically engages in a variety of tasks such as: identifying community partners, recruiting and supervising workshop leaders and participants, arranging for workshop sites, monitoring intervention fidelity, and evaluating program processes and outcomes (32).

A standardized resource material (e.g., the program guide “Living a Healthy Life with Chronic Conditions” revised in 2012) (4) helps provide general guidance behind the theory and activities. An implementation manual provides more detailed guidance to trainers (33), and a fidelity manual outlines mandatory program requirements. The 2010 CDSMP Fidelity Toolkit (11) contains a fidelity checklist with key aspects listed in the following link: http://patienteducation.stanford.edu/licensing/Fidelity_ToolKit2010.pdf. This fidelity checklist as part of the Toolkit is called “Must Do’s Fidelity Checklist” and provides guidance for personnel with regard to the implementation of CDSMP (e.g., program coordinators, leaders, master trainers, or T-trainers). Personnel are advised to go through the list and check “Yes” for all the items they are currently doing, and are encouraged to incorporate these items with their fidelity plan for the future if they are not able to implement the entire fidelity task right away. These 157 items are chronologically categorized under 7 headings (16 subheadings or blocks): (1) personnel; (2) delivery before training; (3) fidelity during training; (4) fidelity after training; (5) fidelity during workshops; (6) fidelity for leaders and master trainer retention; and (7) fidelity after workshops. Each heading was further divided into a couple of subheadings.

Implementing EBP can require detailed monitoring and tracking information, placing substantial administrative burdens on program coordinators (15). As such, shorter fidelity tools were developed by some states implementing CDSMP including Missouri1 and New Jersey2. However, none of these fidelity tools was systematically tested. In our role as technical advisors to the AoA Evidence-Based Disease Prevention Grant Programs, we were asked to explore methods for streamlining a fidelity checklist (e.g., CDSMP) and use these methodological processes to seek expert opinions about how leaders in the aging services field view the fidelity and QA processes.

MATERIALS AND METHODS

The expert consensus method refers to a multi-phase approach for statistically analyzing pooled opinions that minimizes biases inherent in other systems of summarizing expert viewpoints (34, 35). We used this method to gather and analyze expert opinion on streamlining the 157-item CDSMP fidelity checklist in 2010–2011. We employed three rounds of data collection using Qualtrics software (36) to streamline the original 157-item CDSMP fidelity checklist without losing essential fidelity items but improving feasibility of administration. As a final effort, we held a telephone conference to solicit expert opinion for making final recommendations regarding the use of fidelity checklists. Table 1 displays these four rounds of checklist streamlining and the number of items remaining after each round. Human Subjects approval was obtained from the Texas A&M University Institutional Review Board.

Table 1 | Four rounds to streamline CDSMP fidelity checklists (original 157 items).
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PARTICIPANTS

As the credentialing unit, the Stanford University Patient Education Research Center compiles a list of all CDSMP master trainers and manages a listserv for exchange of information. Using this distribution list, we invited all active master trainers in 2010 to participate in our study. In Round One, we collected 119 responses (114 master trainers, 5 others), where 5 responses were eliminated from the final analysis since they were not master trainers. Twenty-six out of 114 were both master trainers and program coordinators. Out of these 114 master trainers, 47 agreed to participate in the second survey. In Round Two, 24 out of 47 master trainers responded to the survey (51% response rate). From this group, nine master trainers were willing to respond to the third survey. In Round Three, seven out of nine master trainers responded to the third survey (78% response rate). In Round Four, eight out of nine master trainers from Round Three agreed to participate in a telephone conference to obtain feedback, advice, and concerns from their experiences delivering and overseeing programs. In this last round, seven of out of eight experts were able to join the group-teleconference call with the study team. Each of the four rounds to streamline the CDSMP fidelity checklist contained multiple steps as shown below.

ROUND ONE: STREAMLINING THE ORIGINAL CSDMP BY “ENSURING” THE OVERALL FIDELITY OF CDSMP

Survey process

The survey in Round One was conducted in November and December 2010 with master trainers (n = 114) who identified through the Stanford CDSMP master trainer listserv. These experts helped us identify the items in the original 157-item CDSMP fidelity checklist, which they believed to be most important to ensuring the overall fidelity of the program. Participants were asked to rank statements on a scale of one (least important) to five (most important). During this initial step, we eliminated 8 items related to master trainer training and another item referring to language literacy, which resulted in an initial portfolio of 148 unique items to consider. To obtain the most relevant information from participants, the survey included skip patterns that presented participants with a list of items most appropriate to them based on their roles (i.e., master trainers or master trainers/program coordinators). Because of their universal relevance, some items were presented to every group.

Reduction criteria

To streamline the CDSMP fidelity checklist, we used both statistical and practical approaches based upon participants’ ranking of each checklist item. First, the statistical approach involved eliminating items based on their distance from the mean score. Because of testing the statistical significance of multiple comparisons, we used the Bonferroni technique by adjusting the significance level (0.05) to avoid the risk of Type I error (37). Second, the practical version involved selecting only those responses that were rated as four or five in terms of importance. We eliminated any items that “failed” to meet criteria for either the statistical or practical cut-offs. For instance, there were 26 items in a question block (or subheading) asking the importance of fidelity before lay leader training. Relying on the statistical approach, the mean of these items was 4.15, and the adjusted significance level for this question block was 0.0019 (i.e., 0.05÷26). This process helped us identify six items that showed significantly lower importance ratings relative to the mean after adjusting multiple comparisons. In the same question block, the practical approach helped us identify another six items that were not rated as four or five. Of the 12 items identified for elimination, 2 items were mutually exclusive and 5 items were common to both the statistical and practical approaches. Thus, we were able to eliminate seven items that failed to meet the statistical or practical cutoff. In other question blocks (e.g., fidelity during workshops), we continued to use both approaches to eliminate items that failed to meet the statistical criteria or the practical criteria and we were able to delete 32 (22%) out of 148 checklist items. At the conclusion of Round One, we asked for volunteers to complete a second survey used to continue this expert consensus process.

ROUND TWO: STREAMLINING THE ORIGINAL CDSMP BY ASCERTAINING “FEASIBILITY” OF ADMINISTRATION AND “ENDORSEMENT” OF PREDETERMINED NUMBER OF ITEMS

Survey process

The second survey was conducted in June 2011. In this round, we solicited the opinions of the 47 master trainers who agreed to participate after Round One. Round Two involved asking participants to provide feedback via a two-step process that assessed both “feasibility” and “endorsement.” The first step asked master trainers to rank how feasible they think it is to monitor each fidelity checklist item. Feasibility response categories included “not at all,” “somewhat,” and “very high.” Based on the items identified as having “very high” feasibility in the first step, the master trainers were then asked to select a predetermined number of items (total 34) from each question block that they would endorse for inclusion in the final, shorter fidelity checklist versions. We had 24 master trainers respond to our second survey, resulting in a 51% response rate.

Reduction criteria

Employing the practical methodology based on the feasibility and endorsement responses, we were able to generate a shorter Fidelity-12 checklist (12 items), a medium-length Fidelity-20 checklist (20 items), and a longer version Fidelity-34 checklist (34 items). First, we calculated the percent of participants who endorsed each item relative to the total number of endorsements received for each question block (using a scale from 0 to 100%). We also calculated the percent of participants who endorsed each item received relative to the total number of feasibility ratings of “very high” (using a scale from 0 to 100%). The aggregate of this process was assessed on a combined scale of 0–200%. Fidelity-34 included 34 items that received the highest aggregate numbers of each question block (1, 2, or 3 items based on number of items in each question block). Due to our desire to streamline the checklist further, we selected only items with scores of 90 and 100 as cut-points on the combined 0–200 scale. Fidelity-20 (90 as a cut-off) included 20 items while Fidelity-12 (100 as a cut-off) included 12 items. At the conclusion of Round Two, 9 out of 24 master trainers agreed to participate in the survey in Round Three.

ROUND THREE: FINALIZING THE SHORTENED CDSMP FIDELITY CHECKLISTS

We surveyed nine experts to review the three shortened versions of the fidelity checklist and to help us address some remaining questions related to their perceptions about the most critical items for assessing intervention fidelity using Fidelity-34 as the referent. We had seven experts respond to the short survey, and the response rate was 78%. A report of findings was prepared indicating that Fidelity-34 was the one that experts felt best balanced the inclusion of key fidelity items with the feasibility of administration.

ROUND FOUR: CONFIRMING THE NECESSITY OF A SHORTER CDSMP FIDELITY CHECKLIST

We held a telephone conference with seven experts identified in Round Three to report on our findings and solicit expert opinion regarding the use of fidelity checklists. This conference call was critically important for obtaining feedback and advice from those with experience in delivering and overseeing programs. The experts confirmed a preference for Fidelity-34, but felt that the other two shorter versions should be available since the purpose and resources for administering the fidelity checklist might vary from one setting to another.

EXPERT CONSENSUS RESULTS: SUMMARY RECOMMENDATIONS

Table 2 displays the three versions of the CDSMP fidelity checklist (i.e., Fideity-12, Fidelity-20, and Fidelity-34). To sum up these streamlining processes, we included 14 question blocks out of the original 16 blocks (subheadings) that related to personnel to administer and the chronological tasks of CDSMP. In total, 36 items were included in three versions of fidelity checklist. Among these 36 items, 2 items were only included in the Fidelity-20 (“Have all Leaders facilitate at least once a year,” and “Have trainees participate in two practice teaching activities during training”). Just like Fidelity-34, Fidelity-20 included at least one item of each question block. However, Fidelity-12, as the shortest version of CDSMP fidelity checklist, did not include any items from four question blocks: “Fidelity after lay leader training;” “Fidelity before master training;” “Fidelity when counseling out leaders/master trainers during training;” and “Fidelity during workshops: Physical environment and material resources.” Although Fidelity-34 was highly recommended in Rounds Three and Four, CDSMP experts from the telephone conference also recommended providing organizational partners with all three versions and allowing them to select the best checklist based on their resources. For instance, organizations with time restraints and limited staffing may prefer shorter checklist versions to the longer version, whereas organizations with better staffing and time resources may want to utilize the more thorough version of the checklist.

Table 2 | Streamlined fidelity checklists using expert consensus method: a CDSMP case studya.
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DISCUSSION

Using the original CDSMP fidelity checklist as a case example, this research provides a methodology for streamlining fidelity checklists that have many unique items, making field implementation resource-intensive and challenging. We see the methodology described in this paper as our key contribution, which can be applied to different EBPs. It should be noted that these shortened checklists are for research only and require further field-testing before specific endorsements can be made. The CDSMP fidelity checklist has been updated since the time of this study, and a new fidelity manual was developed that stresses the importance of setting intervention fidelity within an overall fidelity plan. These updated materials also distinguish “must do” fidelity strategies from those that are “nice to do” to strengthen program fidelity (33). For the most current requirements, please refer to the Stanford University Patient Education Center website3.

Applying the expert consensus technique, we consolidated the 157-item CDSMP fidelity checklist into three abbreviated versions without sacrificing fidelity items deemed essential by master trainers. Due to its overall length, the original Stanford checklist was often used more as a self-assessment reminder rather than an actual fidelity checklist. Given the importance of program implementation as a core component of program evaluation (21, 23), we believe shorter fidelity checklists will prove beneficial to current and future program leaders and coordinators who are trying to implement EBP with limited financial or time resources.

Though the abbreviated checklists are likely less time-consuming than the original version, further improvements may be needed. First, any checklist should be seen as just one element in an overall QA plan (38). Additionally, one might explore different delivery modalities. For example, enabling users to access fidelity checklists online could further enhance their usefulness. An online monitoring system would allow for real-time review and feedback so that program coordinators and trainers can evaluate their progress and fidelity as implementation is occurring, making changes when necessary to adhere to program guidelines.

In addition to generating three abbreviated versions of CDSMP fidelity checklist, this study also demonstrated an effective use of expert consensus method for generating consensus from a broad field of CDSMP experts with varying experience and perspectives. When dealing with a diversity of opinions, problems may arise due to conflicting viewpoints, self-censorship due to lack of anonymity, incomplete feedback loops or poor communication, or lack of defined statistical methods for attributing quantitative values to subjective factors. Many of these potential pitfalls were avoided by using three iterative rounds of online surveys. Because respondents did not communicate directly, they were free to express their opinions. Statistical and practical methods were used to give each respondent’s perspective equal weight in reaching consensus. In the Round Four telephone conference, expert participants did directly communicate, but because much of the work related to consolidating the list was already concluded, the participants were able to reach consensus easily.

At the end of the process, we were able to identify the most relevant and applicable items and garner experts’ endorsement of the abbreviated checklists as useful. The methods employed in this study could be used as a model for administrators of other EBP aiming to reduce the length of a fidelity checklist for program monitoring. However, it is important to note that CDSMP sites must comply with licensure requirements and be familiar with the official CDSMP Implementation and Fidelity Manuals, which will need to be updated on a regular basis, if programmatic or licensure requirements change.

Several limitations should be considered. First, our relying on small-group processes should be understood for its lack of true representation of the general CDSMP master trainer population. Nevertheless, we believe the current study contributes to the literature related to streamlining a fidelity checklist because of the relative large sample size (n = 114) in Round One survey, and multiple rounds of survey, and a final telephone conference with content experts. Second, our study is potentially limited by focusing on one major stakeholder group, i.e., master trainers. The inclusion of various opinions from CDSMP completers, lay leaders, T-trainers, program developers, and researchers in academia in the Round Three survey could have ensured better representation by various CDSMP implementers and stakeholders. Third, the CDSMP program was revamped after the initiation of this study. While some aspects of the program have been improved upon, we believe the basic elements have remained consistent to ensuring fundamental intervention fidelity based on what is needed before, during, and after workshop delivery. Hence, the need for shortened fidelity checklists is still relevant. Fourth, the study was conducted within a specific time period when federal funding was available for CDSMP implementation. Such changes in the availability of resources and program demands may influence, which fidelity checklist items are most feasible to monitor. However, the ever-changing context and limited funding resources might make three short versions of the CDSMP fidelity checklist helpful and valuable. Fifth, there were noticeable dropouts between streamlining rounds. Since data were not collected from the purposive list of participants, it was not possible to make real comparisons between responders and non-responders. Sixth, we note that generating one intervention fidelity tool may not be the most effective or efficient way to capture all aspects of fidelity, which could be implementation fidelity for leaders or program fidelity for program coordinators and agency administrators. Last, we do not know the level of expertise and knowledge among participated master trainers since we did not collect this information. Nevertheless, we strongly believe master trainers are appropriate experts given the required level of training and experience with delivering CDSMP. To retain their certificates, master trainers are required to conduct 4-day Leader training within 18 months of original training and conduct either a 4-day Leader Training, a 6-week series of community workshops, or a Leader cross training (31).

CONCLUSION

Fidelity is critical to the successful dissemination of EBP. The challenge for the field is balancing resources for program delivery with those for assuring intervention fidelity. In this study we explore one avenue for reducing the administrative resources needed for maintaining fidelity. The study demonstrates the importance of finding ways to streamline intervention fidelity checklists for EBP, suggesting several key points. First, an expert consensus method is a viable approach to assessing the usability of fidelity checklists. Second, online software (e.g., Qualtrics) can be used for efficient data collection, analyses, and tracking of participant response with built-in reminder systems. Third, it is important to have input from stakeholders with various roles to have a comprehensive picture of intervention fidelity. We encourage researchers to apply this expert consensus model to other EBP, and to conduct further study of the reliability, validity, and practicability of fidelity checklists.
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Reaching individuals who can benefit from evidence-based health promotion and disability prevention programs is a goal of federal, state, and local agencies as well as researchers, providers, community agencies, and other stakeholders. Implementation effectiveness at the organizational level must be achieved in order to reach these individuals and sustain the program. This mixed methods study examined eight organizations within two states that successfully implemented the Chronic Disease Self-Management Program (CDSMP) and sustained it from 4 to 10 years. There were two types of organizations: aging services and health care. Internal and external implementation factors and influences were explored. Additional examination of state activities (as a key external agent supporting CDSMP implementation) was conducted. The examination found agreement among the eight organizations regarding why they had adopted the CDSMP – citing the alignment between the program and their organizations’ mission and purpose to improve health status and promote better self-care, and the demonstrated value (benefits) of the program. Organizations were also alike in that they described the importance of an internal champion and supportive senior leader. Organizations differed in how they experienced and valued peer support and collaborative networks. Organizations also differed in how they filled their CDSMP workshops. Internal drivers and capability were more often discussed as facilitating successful implementation than external factors. However, state activities and external support enabled successful adoption – particularly funding and training. The primary challenges identified by this set of organizations included difficulty in recruiting participants (filling workshops) and irregular or insufficient funding sources. These challenges were identified as significant and represented barriers to sustaining the program.
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INTRODUCTION

Reaching individuals who can benefit from evidence-based health promotion (EBHP) and disability prevention programs is an important goal for public health. Stakeholders for successful EBHP program dissemination and implementation include: the individual/consumer, program manager or champion within an organization, the organizational executive, a purveyor or external agent such as the state department of health or of aging, funding organizations, national program centers maintaining fidelity-monitoring, federal agencies, and policymakers. Decisions made at each level can change the landscape for effective implementation.

Evidenced-based programs can be viewed as complex innovations – those requiring multiple inputs within an organization or system. The path from adoption to sustainability of evidence-based programs is often characterized by a series of fits and starts, with internal and external forces affecting progress. For example, Fixsen, Blasé, and colleagues place special emphasis on human capability and systems [emphasis added] that support the practitioner/worker implementing the program (1). Because implementation is so dependent on human behavior, successful and sustained implementation will require ongoing training, coaching, feedback, data, and other systems working in tandem to regularly maintain the desired behavior [(1), p. 4]. Durlak and DuPre focus on environment/context and implementation structure and factors that influence the implementation process including: community participation/collaboration, provider characteristics, innovation characteristics, organizational capacity, and technical assistance/training (2). Greenhalgh and colleagues describe a good “innovation to system fit” as a key factor where the existing values, norms, strategies, goals, skill mix, supporting technologies, and ways of working are aligned (3).

Other internal factors influencing implementation success at the organizational level include: organizational leadership, organizational climate, staff capability, staff buy-in, and acceptability to the consumer, patient, or client (4–8). External factors found to be important to include: technical assistance and availability of adequate resources (9, 10). Community-based organizations, in particular, may have additional challenges or constraints requiring adaptation to the type or level of technical assistance, or to the protocol itself (10, 11). For example, one study of community-based organizations found that barriers to EBHP program adoption included: resource constraints, program adaptation challenges, and conflicts with organizational culture (12).

CHRONIC DISEASE SELF-MANAGEMENT PROGRAM

The Chronic Disease Self-Management Program (CDSMP) is an evidence-based program for adults with chronic disease to encourage these individuals to better manage and maintain their health status. The development of the CDSMP evolved from knowledge and practice experience gained from the Arthritis Self-Management Program [(13), p. 680]. The CDSMP is designed to build on the strengths and capability of individuals – including belief in their own abilities, knowledge of what to do regarding their condition, and behavior skills to address situations that arise (13). The program was tested in a randomized controlled trial of 952 subjects receiving the CDSMP from community-based program sites in the 1990s followed by another study of 831 subjects followed over several years through a longitudinal trial. In both trials, CDSMP proved to have significant positive effects on participants’ self-efficacy, levels of exercise, self-reported health, and other health status measures (14). The participant group also had fewer hospital days (14, 15).

One estimate puts a dollar value of potential medical care cost savings at over $4.2 billion – savings that could be realized from better health management if just 10% of persons with chronic conditions participated in the CDSMP (16, 17). In addition to the medical cost savings, there are quality of life benefits for individuals who are more actively engaged in their health management. A study of the health-related outcomes of a sample of 687 CDSMP participants found that significant improvements were observed for health outcomes such as depression, self-assessed health, and unhealthy physical days (18).

The CDSMP follows a 6-week, 2.5 h/week group format and is guided by a tightly scripted protocol that is delivered by certified instructors. Each week, the workshop focuses on a specific self-care management and educational topic. Instructors (two instructors are required for every workshop) follow guidelines and participants set a goal each week to pursue. Participants report on progress they have made, week by week, to the other participants in the group. The format includes facilitated interaction and group sharing. Participants often encourage each other and offer insights into the way they have managed their own conditions.

Dissemination of the CDSMP was fostered through a collaborative initiative (called “Communities Putting Prevention to Work: CDSMP”) funded under the American Reinvestment and Recovery Act (ARRA). Two-year grants (2010–2012) totaling $27 million were awarded to 45 states. A program evaluation of this national dissemination initiative for CDSMP was conducted in 2012–2013 (19). This process evaluation focused primarily on the states’ (purveyors’) activities. The state units on aging and the state or local public health departments most often performed this role. These external agents provided technical assistance, training, fidelity-monitoring, marketing, and other support for a defined period to implementing organizations (19).1 Such external support is one factor that was examined in the study described in this article.

Given the multiple program components and requirements for both instructors and organizational sponsors of CDSMP, the need for specific marketing or referral methods to attract participants into the program, and the specific funding needed to sustain it, this EBHP program can be considered a complex innovation. Embedding the program and sustaining it requires ongoing commitment by the organization to continue to invest in the training, materials, and outreach to keep the workshops filled and facilitated by instructors who meet the protocol requirements.

STUDY PURPOSE

The ARRA-funded national dissemination and implementation effort for CDSMP provides an opportunity to study the experiences of organizations and a dataset, which can be mined. This study uses that dataset as a starting point to identify a set of organizations that effectively implemented and sustained the CDSMP. To be considered successful, the organizations had to have offered at least four workshops in the 2-year timeframe, with a completion rate of 65% or higher. All organizations had to continue to offer the program at the time of the interviews (2013).

Key informant interviews with organizational managers responsible for the program provided qualitative data. Using a set of internal and external factors that previously have been identified in the literature as important facilitators, this study examined commonalities and differences among two different types of organizations implementing the CDSMP. It focused on common internal facilitators and also explored the type and perceived value of external support provided by a key state agent – the department charged with dissemination of the program.

The research question was:

• “What affected implementation success of the evidence-based CDSMP among eight organizations located in two states – examining a defined set of implementation factors (internal and external)?”

The purpose of this article is to offer insight on implementation of CDSMP from the organizational perspective. Understanding more about what factors or influences positively support organizations on the CDSMP implementation “journey” from adoption to sustainability can help identify what needs to be enhanced, what barriers exist, how some organizations have overcome these barriers, and what lessons they have learned. Such insight can help enhance external supports, such as policy, technical assistance, public health marketing, or fidelity-monitoring as well as clarify internal organizational elements that were important. This knowledge may help increase the likelihood that organizations will effectively implement and sustain the program.

MATERIALS AND METHODS

This mixed methods study examined implementation of CDSMP by eight organizations located in two states (identified as State #1 and State #2) and the support offered by their state agency to facilitate dissemination and implementation. The two states remain unnamed to protect the identity of the respondents. There were two types of organizations included in this sample: aging services organizations (ASOs), including three area agencies on aging and one other aging services provider, and health care organizations (HCOs), including three hospital/clinic systems and one health care center.

DATA SOURCES AND SAMPLE SELECTION

The ARRA dataset (secondary data) and results from an electronic survey (primary data) were used to conduct several iterations of review in order to select the study sample of organizations. The ARRA dataset provided information, by state, on the number and type of organizations that participated in CDSMP implementation from 2010 to 2012 through the ARRA network. States were selected that had participated in a previous national EBHP initiative (from 2006 to 2007). This was done in order to maximize the likelihood that the state had invested time and resources to create structures or processes that fostered dissemination and implementation of these EBHP programs.

There were 24 states that participated in both the prior EBHP initiative and the ARRA grant. The pool was further narrowed to seven states that had at least six ASOs and HCOs. The ARRA dataset was then used to find organizations that met a set of criteria indicating implementation effectiveness for CDSMP. These criteria were: the organization offered at least four workshops within the 2 years of the ARRA initiative, had at least a 65% completion rate, and continued to offer the workshop in 2013. In addition, the CDSMP program manager within the organization had to have institutional memory of the implementation process. Institutional memory is defined as knowledge of the organization’s motivation, climate, and/or steps to beginning the program by virtue of being employed by the organization during the timeframe when this occurred.

KEY INFORMANTS AND INTERVIEW PROTOCOLS

The qualitative data source was comprised of 10 semi-structured interviews conducted by telephone by the investigator. The two types of key informants were: (1) state representatives who were the responsible managers for the CDSMP in their state, and (2) organizational representatives who were the managers of the CDSMP within their implementing organizations.

Two semi-structured interview protocols were designed with questions probing a set of pre-defined implementation factors, drawing from the work of Durlak and DuPre, Fixsen, Greenhalgh, and Damschroder (1–3, 20). The investigator pilot-tested the instrument with a CDSMP manager who did not participate in the study. The investigator also had the instrument reviewed by a national program manager providing technical support to CDSMP implementing organizations.

Many of the items on the interview protocol had adjectival responses scaled (best to worst) with a corresponding weight from +2 to −2. This five-point scale is consistent with the scale used by Damschroder (20).

Training in interview techniques was not required as the investigator was a seasoned interviewer, having conducted more than 100 interviews over 20 years of experience in health services evaluation – of both health services professionals as well as laypersons. Key informants provided verbal and written consent. The questions were provided to each key informant at least 1 week prior to the scheduled interview. Each interview took about an hour to conduct. Interviews were recorded and transcribed. The study was submitted to the University of North Carolina Institutional Review Board and determined to be exempt.

Factors probed in the state representative interviews were:

• Drivers of CDSMP dissemination and implementation in the state.

• Type and level of assistance provided to implementing organizations in the state.

• Peer support and communication – whether and how this was fostered within the state.

Factors probed in the organizational interviews included:

• Drivers for adoption within organization – the “will” to do this.

• Program fit.

• Ease of use of the protocol.

• Value.

• External support (particularly state agency support and peer networking).

State agency representatives were interviewed first (April/May 2013). This allowed the investigator to ask questions about the external context in which the implementing organizations had been operating. It provided a picture of the state’s activities in fostering CDSMP from the state’s perspective, prior to hearing from the organizations. The aging services division was the entity responsible for CDSMP dissemination within State #1. Two representatives from this agency participated in the key informant interview, including the program coordinator who had been in that role for 3 years and the director of the division. One representative from State #2 participated in the key informant interview. This individual had served as the program coordinator since 2007 and was from the department of public health.

Organizational representatives were interviewed second. There were eight organizational key informants (one per organization) who participated in interviews between June and August, 2013. All had been involved in the implementation of CDSMP for their organizations for at least 3 years and all were CDSMP Master Trainers.

RESULTS

The results from the state key informant interviews provide context and background to the organizational data and therefore are offered first.

STATES’ PERSPECTIVES – ADOPTION AND EARLY EFFORTS

The technical assistance and dissemination support to implementing organizations from State #1 focused on building the capacity and infrastructure for CDSMP. Drivers for the state included interest in helping elders to stay active and healthy-support for CDSMP and other EBHP programs were included in the State Plan. The state began offering “mini-grants” to aging services providers interested in CDSMP through a competitive application process. The state tapped into the existing network of Area Agencies on Aging. The primary support provided to implementing organizations were start-up grants (to cover workshop direct costs), Master Trainer and Peer Leader training sessions, and the CDSMP workbooks, which were to be given or loaned to participants. This state focused on having a corps of Master Trainers trained by Stanford University. The Master Trainers would then train workshop leaders.

Drivers for CDSMP came from the public health department in State #2. The attraction was the evidence base and the defined purpose/focus for this program, which emphasized personal engagement in one’s own health. This state contracted with external agencies to provide technical assistance and support to implementing CDSMP organizations. Through these agencies, the state provided training, workshop materials, marketing support, and fidelity-monitoring. The state also required implementing organizations to participate in peer collaboration and information sharing. Initially, this state paid for the license cost of each funded organization under ARRA. With state support the number of Master Trainers grew substantially.

Comments by these state representatives about early dissemination efforts included:

We had programs that encouraged health and wellness of seniors – but before 2006 people were not aware of CDSMP. We did not have this evidence-based program. There was only 1 Master Trainer in the whole state. We needed to build capacity and infrastructure. We started with natural partners who had an interest.

We included this kind of focus in our State Plan. There were major goals around empowering older people to stay active and healthy.

We had several organizations that were committed to evidence-based programing and knew about CDSMP. In fact our first training session was led by one of them. We created partnerships with these organizations and partnered with them very closely.

We found interest among organizations that had already had a successful track record of offering the program. It then grew very organically from one organization to another. As it [funding] was made available [for implementing organizations] we worked with organizations all over the state – rural, metro, etc.

One of these states contracted separately with a consultant agency to identify data elements for tracking and monitoring the program. Each funded CDSMP provider organization was required to submit data to the state office on these elements. In 2010, this state adopted a name for CDSMP to be used consistently statewide – this name was branded. In that same year, the state purchased a multi-organizational license for CDSMP for their state. This meant that many organizations that with their own single-organization licenses through Stanford switched to operate under the state’s license.

When asked about how information sharing was fostered among CDSMP implementing organizations, these state representatives described their role as conveners and facilitators – providing forums for these organizations to gather and communicate. This included regional meetings, newsletters, and electronic list-serves.

STATES’ PERSPECTIVES – IMPLEMENTATION ISSUES AND SUSTAINABILITY

Since the ARRA funding ended, one state has focused on supporting the Master Trainers and ensuring fidelity-monitoring. This state also includes a calendar of workshop offerings on their government website as well as all the forms that CDSMP providers need. With the ARRA funding ended, the other state does not pay license costs for CDSMP providers, nor does it compensate organizations for training costs. The state representative explained that it has a philosophy of local authority and control and also that program sustainability requires embedding at the organizational level. Each organization is expected to create its own business plan to address CDSMP (as well as to support other health promotion, disability prevention programing). The state still provides some funding support to the external agency providing technical assistance and peer collaboration facilitation and marketing assistance. This state also maintains policy support for CDSMP (e.g., it is in the State Plan).

The state representatives offered the following insights about organizational implementation of CDSMP and sustainability:

I think that an across-the-board issue in implementation is staff turnover and agency redirection as a result … Any time [senior] management changes there is a question – will they see the value?

There is a very high investment upfront to become a CDSMP provider organization – heavy staff or volunteer training and certification, etc. That is also an ongoing issue – keeping the volunteers certified and active. They have many reasons why they might drop out including their own health issues.

One thing I’ve seen is if the organization doesn’t truly have the buy-in of the higher level administration, it will struggle when the funding ends. Grants are good for start-up, but a sustainability plan is needed.

ORGANIZATIONAL PERSPECTIVES

The results from the electronic survey showed that most of the eight organizations (75%) had begun offering CDSMP between 2006 and 2009 (one began before 2006 and one started in 2010). All of the organizations had offered at least four CDSMP workshops in the 2-year time period. The range in number of workshops offered spanned from a low of 5 to a high of 21 in this time period. All eight organizations had an overall completion rate2 of 65% or higher, with a range from 66 to 78%. In addition, all of the organizations reported that they followed the program with fidelity. Thus the electronic survey confirmed these eight organizations met the criteria for inclusion – they represented a group of successful implementers with extensive experience.

Adoption and fit

The examination found agreement among the eight organizations on why the organization had adopted the CDSMP – citing alignment between the program and the organization’s purpose related to improving health and promoting better self-care. Many organizations had begun implementing the program prior to the ARRA grant funding in 2010 – thus the grant facilitated the work that this set of organizations had already begun (it was not the reason that they adopted the program). Informants frequently discussed the organizational leadership and internal champion for the program. This strong champion for the program (sometimes it was the respondent) was instrumental in getting their organization to adopt and implement CDSMP. For example, this comment was offered:

I was the champion for the program and then I influenced others. I think the evidence-based nature and availability of the training was what attracted me to CDSMP.

From the beginning and continuing through the time of the interviews – organizational respondents said that CDSMP was seen as a good fit. Even so, CDSMP was often discussed as being somewhat unusual compared to the organization’s other services. The structured protocol of CDSMP was what set this program apart from the organizations’ usual health education and wellness services.

This program is a great fit – it fits extremely well. However I would also say that (especially in the beginning) – in some ways it was new. It was outside the norm (the group workshop with a structured protocol) of what we typically did, how we typically provided education.

The program fits well with the organization. This is because the core concept of CDSMP is one of promoting the individual’s self-management.

Really this is a perfect fit with our organization. All of our volunteers are 55 and older and this program is designed around the idea of peer leaders. That fit perfectly.

Figure 1 provides a side-by-side comparison of the respondents’ ratings on “Fit” of CDSMP with their organizations.
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FIGURE 1 | Organizational respondents’ rating of CDSMP program “Fit” with their organization.



Implementation of CDSMP requires a number of components (e.g., organizational licensure, instructor training and use of prescribed guidelines, session scripts and materials, and recruitment of participants). Despite this complexity, the program was often described by informants as relatively easy to adopt. This was true even though many of these organizations had not had any prior experience implementing an EBHP program.

All informants mentioned that the heavily scripted workshop sessions, well-developed content of CDSMP, and required training assisted in implementation. This ease of use was noted by both experienced informants (e.g., community health educators who said they had used evidence-based protocols extensively) and by informants who said they had never used evidence-based protocols. Figure 2 provides a side-by-side comparison across the eight organizations on “ease of use” of the CDSMP protocol.

Even though we had never done an evidence-based class, I would say the protocol was very easy to follow. The guidelines were very clear.

I would say the protocol was very easy because of the partnership we had. When we first started we were under another license-holder’s license … they provided us with technical support and trainings, and the manuals. That made it easy.

This was somewhat easy in that it was scripted and heavily directed.
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FIGURE 2 | Organizational respondents’ rating of “ease of use” of CDSMP protocol during their implementation experience.



Value

Comments about value focused on the participants and benefits they received from the program. Respondents talked about seeing participants make progress on their personal health goals and maintain a commitment to a healthier lifestyle. Respondents also discussed program value in terms of alignment with the future direction for the organization – many mentioned health care reform and the growing awareness of the need to achieve better population health management, prevent disability or decline (Figure 3). Comments are offered below:

This program is of extremely high value. It has proven results. It also attracts volunteers …

As we go down the health care reform path, I think this kind of program will be even more valued.
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FIGURE 3 | Organizational respondents’ rating of “value of CDSMP” to their organizations.



External support

One objective of this research was to assess the importance of external support to the organizations implementing CDSMP. The support from the state agency disseminating CDSMP was particularly probed, as the state department responsible for CDSMP dissemination was considered a key purveyor of the program.

Most of the informants indicated that their state agency had assisted with: funding, marketing, training, fidelity-monitoring, supplies, and peer networking. However, the way that these informants valued this support differed from “very helpful” to “neutral.” One reason given for the lukewarm rating given by a respondent was that the support from the state had diminished over time.

In addition to the support provided by the state, organizations named other sources of external support including: Stanford University (served as a source of information, provided supplies/materials, and guided fidelity-monitoring), local organizations such as libraries, senior housing facilities, senior centers and hospitals (helped with logistics, provided space, and helped with marketing), and the county health department (helped with peer leader training).

Respondents differed in how they experienced or perceived the level of peer support/collaboration their organizations received. Several remarked they did not receive much of this type of external support. A few said that there was extensive support and collaboration with similar organizations. This may indicate differences in the type or level of support offered – or it may be a function of the individual’s or organization’s commitment to and efforts around engaging in peer networks and collaborative activities. Comments included:

The peer collaboration is not growing. It was initially high, but as the program grew, it became minimal.

We have had modest peer collaboration.

There is extensive peer collaboration … We meet monthly via conference calls and share information and strategies … We’ve worked at making this CDSMP operate consistently across the state. We are doing fidelity monitoring the same way across the state and have set up a method to do that, as a peer group. We communicate regularly.

A graphic depiction of the ratings from all eight organizations on the level and helpfulness of external support (a combined score from −2 to +2, corresponding to the adjectival responses) is shown in Figure 4.
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FIGURE 4 | Organizational respondents’ rating of “level of external support and helpfulness” during their implementation experience.



CHALLENGES

Organizational key informants were asked about their implementation challenges. There was substantial consistency among this set of eight respondents about the challenges they faced in implementing CDSMP and in sustaining the program.

Recruitment/lack of demand

Recruiting participants and filling workshops was the number one challenge described by five of the eight organizational informants. Seven of the eight organizational informants said that it took “very significant effort” (−2) or “significant effort” (−1) to fill the workshops. Stanford fidelity guidelines recommend that class size be from 8 to 16 participants to optimize peer support and problem-solving. Six of the eight organizational representatives said that they have had to cancel a class at some point in time due to insufficient registration. These findings are consistent with other studies (19, 21).

The lack of demand for CDSMP was seen as being an effect of at least two things. First, very few individuals with chronic disease self-identify as needing the program – that is the individual hearing or reading about CDSMP does not interpret the program as being relevant for them. Marketing to consumers directly was challenging. This group of organizational managers instead often sought out other collaborative agencies, such as seniors center managers, senior housing facility managers, case managers, or health coaches to describe and promote the program as well as encourage participation among their clientele. Second, there was a lack of awareness on the part of physicians and other clinical providers about CDSMP and its’ benefit. The organizational informants said that they rarely had direct referrals from physicians to the CDSMP workshops (except where the program was a referral option within the health system’s medical information system).

Informants described extensive efforts to market the program and educate adults about the benefits of the program. The four aging service organizations more often described their “sales” and “outreach” efforts – going to senior centers, retirement housing facilities, doctor’s offices and putting up fliers, including information in newsletters, and networking with local social services agencies. The four HCOs more often described their internal health system connections as sources of referrals, including physicians working in the health system and health coaches.

Getting the workshops/classes filled is difficult – getting the number of participants we need to hold the class. They need it, but they don’t understand that – it has to be sold.

It takes significant effort – marketing and recruitment to fill the workshops.

We have a system of referrals within the clinic. If a provider wants to refer he or she can click on the classes we are offering through our electronic system – then we get the referral and follow-up.

A side-by-side comparison across the eight organizations of ratings on the “Demand/Recruitment” factor is shown in Figure 5.
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FIGURE 5 | Organizational respondents’ ratings on “demand/recruitment factor” – pertaining to the level of effort to fill CDSMP classes during their implementation of this program.



Funding

Many of the key informants also discussed challenges with funding the CDSMP. The ASOs and HCOs differed in where they obtained funds to support the program. However, they were alike in commenting that funds received did not cover full costs.

Three of the aging services providers had partial funding of their CDSMP through Older American Act Title III-D funds. Donations and small fees as well as supplemental state grant funds were other sources of revenue to cover costs. One organization was covering the costs entirely out of their core operational budget – which also relies heavily on grants.

Three of the HCOs talked about the lack of external funding and hospital budget issues. These organizations discussed the shorter-term focus of their organizations where community health education is not seen as core – more of a community benefit. Therefore CDSMP and other health promotion, disease prevention programs are vulnerable to budget cuts. Despite this, one HCO respondent saw the potential for CDSMP. She said it was becoming more relevant for where the health care system is going in terms of accountability for population health. Despite their lack of current external funding, there was some optimism around the growing awareness and support for this type of program among the health care organizational respondents.

Without additional funding we can’t do this on an ongoing basis … I only expect to do 1 or 2 [workshops] this year. This is down from the 18 workshops we did in 2011 and 2012.

Hospitals are under a lot of budget restrictions. They are less able to provide this kind of community benefit now. We’ve had some reductions in staff in community health education. I don’t think this is self-sustaining – not so far.

I think there is some potential demand for this – under ACOs there is a commitment to population health and every member within their population. There is a basic level of service to be provided. CDSMP could be part of that.

ORGANIZATIONAL ADVICE

Organizational informants reflected on lessons learned. They used various strategies to address implementation challenges or enhance their programs.

Strategies and advice included:

• Have a strong program champion internally.

• Build and maintain support at all levels internally especially senior administration and managers or clinical professionals who can serve as referral sources internally.

• Pursue a variety of ways to extend reach and improve visibility of CDSMP in order to build external referral sources and tap into collaborative resources (e.g., volunteers, building space for workshop locations, etc.).

• Recruit, train, and retain strong workshop leaders (staff or volunteers).

• Conduct ongoing marketing and outreach to make target population groups (potential participants) aware of the program.

• Measure results. Present a “return on investment” or value proposition to key stakeholders.

DISCUSSION

A study of eight organizations, purposively selected because of long-term successful experience with CDSMP, revealed that internal drivers and capability were more often discussed as facilitating successful implementation than external factors.

FACILITATING FACTORS

Common facilitating factors for adoption and successful implementation of the CDSMP included:

• Program-to-organization fit.

• Organizational leadership.

• Training and well-developed materials.

These factors are consistent with other studies examining program implementation and sustainability. For example, a review of 19 empirical studies of health-related programs found the following factors to be important to the organizations (the study focused on organizations continuing the program at least 2 years following the ending of external funding): program champion, program fit with organizational mission, perceived value/benefits to clients, and support of stakeholders (22).

Program-to-organization fit

These eight organizational informants discussed alignment between the focus and purpose of CDSMP and the overall purpose or mission of their organizations as a facilitating factor in adoption and implementation effectiveness. Others studying implementation success have discussed the importance of fit between the innovation (program) and the organization – particularly the fit with the purpose or values of the organization (3, 4). This may be an important baseline criterion for an organization to consider when considering an EBHP program to adopt.

Organizational leadership

The managers responsible for CDSMP discussed both their own leadership as internal champions of the program, and the leadership from their supervisors, department directors, or senior executives – who demonstrated their support for CDSMP adoption and the implementation process. These administrators remained committed to offering the program even with limited funding.

Supportive leadership has been identified elsewhere as an organizational characteristic linked to successful implementation (23). The importance of champions and organizational leadership has been found to be a facilitator to health promotion practices being adopted, implemented, and maintained. For example, in a study of five Canadian provincial efforts to adopt a chronic disease prevention initiative, the research team found that there was “remarkable consistency in the top factors identified as facilitators and barriers to health promotion capacity building” [(7), p. 470]. Internal organizational factors were most frequently mentioned as facilitating implementation (more than external factors). Organizational respondents particularly noted the importance of having skilled, committed staff and supportive senior leadership (7). This may be another baseline criterion for organizations when considering EBHP program adoption.

Training and materials

Among these organizations, the CDSMP protocol and training materials were described as well-developed, easy-to-use, and excellent guides. These materials and training sessions worked well for both staff members and volunteers. Researchers of implementation effectiveness have discussed the importance of having quality tools and training (e.g., manuals, guides, worksheets, education, skills development, etc.) to support organizational performance and implementation effectiveness (23).

External support

External support also facilitated implementation among these eight organizations. Key external supports described as “very helpful” by these eight organizations were: (1) funding, (2) training and workshop materials, and (3) fidelity-monitoring. The value of peer support and collaboration varied among this set of respondents – for some organizations this type of support had been (and continued to be) very important. Other organizations had not participated and/or did not rely on peer support very much. These findings are consistent with other research identifying key supports for implementation, including the perceived benefits of using the EB program and collaborative technical assistance or program supports that are matched or tailored to the organization (12). This external support may be particularly important to the organization in the adoption and early implementation phases.

BARRIERS AND THREATS TO SUSTAINABILITY

Common barriers and threats to sustainability included difficulties in recruiting participants, and lack of funding for the program – including lack of participant health insurance coverage for this type of EBHP program. It is likely that these challenges are linked.

Lack of demand

Recruiting participants to the workshops was a key challenge among the organizations in this study. Seven of the eight organizations said that getting participants into the workshops was the number one challenge. Organizations said that there is low awareness of the program among both the lay public and physicians – a key referral source.

The need for better marketing and distribution systems for public health programs has been identified elsewhere. In a study of 32 community-based prevention programs only modest penetration occurred in the marketplace, which limited impact. The researchers called for more effective approaches that “employ a reinforcing combination of both high-risk (targeting) and population-wide strategies” [(24), p. 571]. Others working in public health have pointed out the stark contrast between the sophistication of marketing and distribution systems for products and services in the business sector and the “unassigned, underemphasized, and underfunded” dissemination strategies in the public health sector [(25), p. 215].

Lack of funding/insurance

Since many people with chronic conditions have Medicare as their primary insurance, the fact that CDSMP is not covered by Medicare is an impediment.3 Medicare beneficiaries (and physicians) may believe that if a service or program is not covered by Medicare, then that service has not been shown to have enough benefit to the patient/consumer to warrant coverage. This has been shown to be true in other studies where the lack of insurance coverage contributed to underuse of proven services, such as secondary prevention programs in cardiac rehabilitation (26). Other researchers studying implementation and sustainability have noted that fiscal support is a critical external factor in some or all stages of adoption, implementation, and sustainability (6, 27).

While the focus or mission of health care and ASOs may be to assist individuals to improve or maintain health, they are reimbursed largely for addressing problems (after-the-fact), not preventing them. HCOs’ reimbursement comes primarily from illness care/treatment not prevention (28). For social service organizations such as area agencies on aging that provide direct services to elders, provision of services is primarily based on an older individual requesting help for an existing problem or need (relying on grant and OAA funding and skewed to those financially vulnerable). Thus, the CDSMP runs into the same challenge that many public health interventions face: lack of funding for prevention.

It is the author’s opinion, that without a regular source of funding or payment for service, the “value” of CDSMP has to be demonstrated one person and one provider at a time. The lack of payment for EBHP programs such as CDSMP may be interpreted by the lay public or by physicians as a signal that the program does not provide sufficient value in terms of health status improvement or effect. Given these forces at work, participation remains low and each referral/registration to a CDSMP workshop is hard-won. Organizations expend extra effort to get the program costs covered for those who do elect to participate. Without demand, there is little pressure to pay for these programs. Thus, the cycle perpetuates.

This issue goes beyond what the single manager within an implementing organization can address alone or even what a program coordinator at the state level can solve. It calls for a systems approach – where the stakeholders are aware of common overall objectives, their roles and boundaries in producing results, and the accountability of component parts to one another (29–31).

It is also important that policy and technical assistance is informed by and supportive of practice in the field. The Centers for Medicaid and Medicare Services (CMS) has commissioned studies of EBHP programs that include CDSMP, but notes challenges, particularly how to directly fund community-based wellness and prevention programs for this and other programs (32). CMS calls for more research to: “develop a sustainable framework for supporting a health ecosystem of community-based providers, while not exposing the Medicare program to undue risk” [(32), p. 72].

Meanwhile the infrastructure to support CDSMP may be eroding. The infrastructure investment under ARRA facilitated regional and local training, grew state, and organizational expertise on how to run these programs, fostered fidelity-monitoring peer collaboration and shared learning, produced Master Trainers and peer workshop leaders in every state, and engaged implementing organizations to commit to and market the program. As evidenced by the response from these eight organizations in just two states, these external supporting and infrastructure components seem to be shrinking.

LIMITATIONS

The primary limitation of this study is due to there being a single investigator. A second researcher to review and confirm the categorization and coding of comments and to interpret the findings would add strength to this examination. This limitation was addressed into some degree by: (1) conversations with experts in the field who are familiar with CDSMP and its implementation history and challenges, (2) careful crafting of the key informant interview instruments, (3) feedback from the national dataset program manager familiar with organizations implementing this program and with state agents, and (4) review of published studies about CDSMP, particularly recent program evaluations to identify important external factors. Other limitations include the small sample size of organizations and the exclusive focus on “successful” implementing organizations. This research would be strengthened by examining additional organizations of many types, located within other states, and having variable success in implementation – using the same interview protocol including the scaled response options.

CONCLUSION

Reflecting on the lessons learned from these eight successful CDSMP organizations, recommendations related to enhancing internal and external supports are offered.

Supportive elements for adoption and early implementation efforts that drove these organizations were very consistent, especially organizational leadership and the perceived value and fit of CDSMP with the mission and purpose of the organizations. Advice by this set of successful organizations included clarifying the benefit of the program using both participant and organizational metrics. Thus recommendations to enhance internal capability to support effective implementation include:

• Identify an internal program champion who has the ability to help drive adoption and ensure senior level buy-in and commitment to the program;

• Make the case that the program is a good fit with the organization’s mission and purpose;

• Clearly identify the value of the program in terms that make sense to key stakeholders – e.g., to the participant, organization, funders, and policymakers. Measure and report this value consistently and repeatedly to enhance demand and solidify the foundation of support – which will help raise awareness of the value and benefits of CDSMP in the local area and should help in referrals to the program.

External supports were also clearly important for adoption and early implementation efforts among these organizations. Training and fidelity-monitoring were especially noted, as was funding to get the program up and running. Organizations noted that they could have also used help building awareness of the program. Therefore, recommendations for program sustainability in terms of external supports include:

• Enhance supportive policy at the federal and state level for CDSMP and programs like it that focus on improving prevention and self-management behaviors of individuals with chronic conditions and engaging individuals in their own care through fostering organizational readiness;

• Maintain support for training and fidelity-monitoring as a funded external support that appears to be key to both implementation and sustainability;

• Improve visibility/public awareness of the program through national campaigns or other methods to lessen the burden on each organization to make this program known;

• Accelerate efforts to make benefit changes to the Medicare program to include CDSMP as a defined benefit for persons with chronic conditions to reduce the barriers around funding the program and to embed it in the fabric of the organizations that have done the hard work of adopting and implementing it.

Reaching individuals who can benefit from EBHP and disability prevention programs is an important public health goal. As health care and social support “systems” within the U.S. move haltingly forward toward more accountability for producing outcomes in health status among defined population (patient/client) groups, programs like CDSMP will become more relevant as a strategy for population health management. At that time, perhaps the program will be seen as a fundamental service of these organizations, with funding allocated through internal budgeting processes.

Until that time, organizations willing to adopt such programs must be supported effectively. Key external supports, such as training, materials, and funding provide the bedrock for dissemination and implementation [(11), p. 46]. National marketing campaigns or other external marketing supports are clearly needed. These findings are consistent with a more extensive review of activities at the state (intermediary agent) level on CDSMP diffusion and dissemination. In a final evaluation report about CDSMP to the Administration on Aging (focusing on states’ activities), the authors also recommended a “centralized or coordinated process for recruitment, intake, referral, and registration/enrollment” [(19), p. 97]. Both studies call for a coordinated, systems approach. Without this greater effort, individuals with chronic conditions, medical providers, and potential referral organizations within a given region are likely to remain unaware of the program and its value. This is a tremendous missed opportunity for public health and disability prevention.

Chronic disease represents one of the top public health issues domestically and globally. Stronger public policy to ensure there is an infrastructure to support EBHP programs that have demonstrated effectiveness with chronic disease populations should be a public health priority.
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1It should be noted that organizations do not have to be a part of a federal initiative to implement CDSMP.

2Completion was defined as the participant completing 4 of the 6 sessions of CDSMP.

3The Medicare program does provide coverage for patient education and rehabilitation, most commonly for specific defined time periods and usually related to a new diagnosis, illness, surgical procedure, or injury, or an exacerbation of an existing condition/issue.
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In 2006, funds were received to replicate Stanford’s Chronic Disease Self-Management Program (CDSMP) among eldercare providers in Honolulu. This case study, conducted 1 year after the close of the initial 3-year replication grant, explored factors for sustaining the delivery of CDSMP, with an aim to create guidelines for cultivating sustainability. Face-to-face semi-structured interviews were conducted with one representative from each of eight eldercare agencies, with the representative specified by the agency. Representatives discussed the presence and strength (low, medium, or high) of sustainability factors, including readiness, champions, technical assistance, perceived fit of CDSMP with their agency, CDSMP modifiability, perceived benefits of CDSMP, and other. Only three of the eight agencies (38%) were still offering CDSMP by the end of 2010. Agencies who sustained CDSMP rated higher on all sustainability factors compared to those that did not sustain the program. Additional factors identified by representatives as important were funding and ongoing access to pools of elders from which to recruit program participants. When replicating evidence-based programs, sustainability factors must be consciously nurtured. For example, readiness must be cultivated, multiple champions must be developed, agencies must be helped to modify the program to best fit their clientele, evaluation findings demonstrating program benefit should be shared, and linkages to funding may be needed.
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INTRODUCTION

Demand for preventing, delaying the onset, and managing chronic diseases has escalated. Attention is being given to expanding replication of evidence-based health promotion programs, those proven to work, to address chronic disease (1). Several federal agencies recommend that service providers adopt evidence-based health promotion programs rather than “reinvent the wheel” in efforts to help older adults maintain health and independent living for as long as possible (2, 3). Yet, studies on how organizations learn about, adapt, and sustain such programs are limited (4, 5).

In replicating an evidence-based program, organizations need adequate knowledge and skills in adapting the program to fit local circumstances while maintaining fidelity and evaluating the program to assure that it achieves the outcomes promised in the original research (6–8). Much of the extant literature outlines the many challenges of translating scientific knowledge to community practice (9–13). These include: (1) resistance to new practice modalities; (2) lack of organizational buy-in; (3) lack of specific goals and standards in translating the evidence; and (4) rigidity of evidence-based practice that cannot be molded to meet specific needs of the applied setting or target population (4, 6, 14).

These adaptation barriers also influence the long-term continuation of evidence-based programs, and more attention is being focused on ways to assure widespread availability of evidence-based programs (15–18). Useful models such as RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance) help guide replication processes and evaluation (19).

At the same time, researchers have summarized and advanced definitions of program sustainability, identified factors associated with sustainability, and developed conceptual frameworks to understand program sustainability (15, 17, 20–22). According to literature review of sustainability research by Wiltsey-Stirman et al. (18), one of the most cited definitions of sustainability evolved from work of Scheirer (15) and Shediac-Rizhallah and Bone (17) and is: “the integration of the new program into ongoing organizational systems.”

Scheirer’s framework for program sustainability posits four phases of program adoption: (1) initiation; (2) implementation; (3) level of use (full or partial); and (4) sustainability (sustained, discontinued, or replaced) (15). Based on her literature review, agencies that sustain new programs likely agree that the program can be modified to fit their organization, see the program as fitting their organization’s mission, perceive program benefits, have champions for the program, and have access to technical assistance while adopting the program.

The purpose of this study was to describe and determine the important factors that supported or hindered sustainability of the Stanford’s Chronic Disease Self-Management Program (CDSMP) among eldercare service providers in Hawai‘i. CDSMP was developed to empower people with various chronic diseases to take control of their health (23). Participants attend six 2.5-h sessions (one per week). Facilitators share knowledge and use motivational interviewing techniques to engage participants, who make weekly action plans to help themselves take small steps toward changing a behavior of their choice. Numerous studies of CDSMP have shown that people who participate in this program feel better, have better control over the symptoms of their chronic diseases, and are better able to talk to their physicians (23, 24). Although the original test of CDSMP was conducted with Caucasians (25), it has been successfully adapted to fit Hawai‘i’s multicultural communities (26).

The implementation of CDSMP in Hawai‘i was supported by Hawai‘i Healthy Aging Partnership (HHAP), formed in 2003 to increase access to health promotion programs among Hawai‘i older adults with chronic conditions. HHAP members include professionals from government offices for aging and public health, elder care agencies, and the university. The process of CDSMP adaptation began in August 2006 when HHAP was awarded a 3-year grant from the Administration on Aging (AoA). HHAP members developed CDSMP implementation and evaluation plans, assessed readiness to implement CDSMP, and coordinated training for CDSMP leaders. Implementation in two of Hawai‘i’s four counties began in July 2007. It was expanded statewide in 2008 with funds from the National Council on Aging (NCOA). The sustainability phase began in 2009, when the original implementation funding ended. The purpose of this study, guided by Scheirer’s sustainability framework, was to better understand the process and factors associated with sustainability of CDSMP in Hawai‘i.

MATERIALS AND METHODS

DESIGN, SETTINGS, PARTICIPANTS

Although CDSMP was implemented statewide, the findings reported here were gathered as a part of the Honolulu case study, which was conducted to understand the process of organizational change for CDSMP adoption. In the Honolulu case study, data from state and county government, community organizations, and older adults were examined to investigate “how” and “why” organizations in Honolulu adapted, implemented, and sustained CDSMP successfully or unsuccessfully (27). The Honolulu case study was approved by University of Hawai‘i Institutional Review Board. This paper reports on a portion of data collected, specifically from the eight service providers in Honolulu that started to replicate CDSMP in 2007.

For the Honolulu case study, we identified three phases of the CDSMP adoption path. The first 6 months of 2007 was considered as the Initiation Phase, when HHAP began planning replication and training agency personnel in CDSMP delivery. The Delivery Phase ran from June 2007 to June 2009, during which time staff members from multiple agencies were trained and then delivered CDSMP to older adults and participated in ongoing fidelity monitoring and evaluation. The Sustainability Phase began in July 2009, when original funding ended. This paper reports on the Sustainability Phase of new-program adoption.

The eight providers included multi-purpose social service organizations (designated as A and D), community health centers (designated as B, F, G, and H), a community college (designated as E), and a community meals program (designated as C). Four providers (A, B, C, and D) had a closer relationship with the Honolulu County Area Agency on Aging than the other four (E, F, G, and H), because they had been funded by the Honolulu County Area Agency on Aging for other programs. Five providers (A, B, C, E, and G) were involved with HHAP during the statewide planning of CDSMP adoption, whereas three providers (D, F, and H) joined HHAP when CDSMP training was held. Each provider chose the employee to be interviewed in this study.

MEASURES

The investigators developed an interview guide that asked about the five sustainability factors identified by Scheirer (15): (1) champions; (2) technical assistance; (3) perceived fit of the program; (4) program modifiability; and (5) perceived benefits of the program. A sixth factor, readiness to replicate, was added, as it was considered important to HHAP partners. After discussing each factor, participants were asked to rate its importance to sustainability as low, medium, or high. Finally, they are asked to identify other sustainability factors (Table 1).

Table 1 | Summary of sustainability factors assessed.
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Readiness refers to an individual’s and agency’s sense of preparedness to replicate the program. A champion is an agency employee who plays a key role in adapting, delivering, and/or sustaining CDSMP in the agency. Technical assistance refers to help employees could access when they had questions or encountered problems in CDSMP implementation and sustainment. Perceived fit of the program implies a similarity between the new intervention and the parent organization’s mission and culture. Program modifiability refers to the level of satisfaction that the agency has with the modifications that it can make to the evidence-based program (e.g., to better fit its clientele and agency structure) without jeopardizing the behavior-changing components of the program. Perceived benefits of the program include feelings of staff and clients (which may or may not be based on evaluation data) that the program is making a positive impact.

These factors were identified by Scheirer (15), with the exception of readiness (item 1). Readiness as a sustainability factor was identified through our review of the sustainability literature and discussion with funders, who considered organizational readiness an important first step in adoption of CDSMP.

Although providers continue to offer CDSMP, data for this study of sustainability factors were collected in late 2010. At that time, the first author (MT) conducted face-to-face, semi-structured interviews with the eight community provider representatives in Honolulu. The interview questions were sent to the representatives ahead of the interview to help them prepare. All eight representatives provided a written consent. Interviews were held at the representatives’ offices and took about an hour. Six individuals allowed their interviews to be audio taped and, for two, hand notes were made. All interviews were transcribed into text files.

ANALYSIS

Ratings of low, medium, or high were noted for each respondent for each sustainability factor. The discussion of each factor and the discussion of other possible factors were read independently by two researchers. For the most part, discussion of a priori sustainability factors served to give examples of, expand on, and contextualize each factor, which was useful in understanding its ranking (low, medium, or high). Analysis of responses to the open-ended question about other possible factors required the two researchers to discern themes in the data and then code responses into themes. These were discussed in a meeting, and differences were resolved by re-reading the interview transcript together and having further discussion until consensus was reached. There were no major disagreements during the analysis process.

RESULTS

The progress of the eight providers who volunteered to replicate CDSMP in Honolulu is shown in Figure 1. One provider (H) dropped out during the Initial Phase (the first 6 months) because of the organization decided that it could not dedicate staff time to deliver CDSMP. Thus, only seven of the eight organizations entered the 2-year Delivery Phase. Two providers (E and F) dropped out before the end of that phase. For Provider E, two staff members completed CDSMP training and offered it twice in the community, but the organization felt that it was too time consuming to recruit and track clients and chose to discontinue. Provider F was not able to fully implement the program with its fidelity monitoring and evaluation requirements. Of the five entering the Sustainment Phase in mid-2009, only three providers (A, B, D) were still sustaining CDSMP in late 2010. Provider G had replaced CDSMP with another program, and Provider C discontinued the program. Provider F decided to reengage with CDSMP at this time.
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FIGURE 1 | Providers progress over the 4 years.



During the analysis process, it became clear that organizations that sustained CDSMP had more supports throughout the process than the organizations that were unable to sustain CDSMP. Table 2 shows a summary of rating results from the interview.

Table 2 | Summary of interview rating results.
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READINESS

Thinking back to the Delivery Phase, providers described and rated their level of readiness to replicate CDSMP. The five providers (63%) who scored their organization as “high” had noted in their discussion of readiness that their staff had spent time learning about the concept of evidence-based programing prior to program adoption, felt well trained in CDSMP and data collection, were motivated to pilot CDSMP in their community, had identified potential CDSMP participants, had established policies and procedures related to CDSMP, and had purchased a CDSMP license. The three providers who scored medium or low remembered some uncertainty within their organization and perhaps some miscommunication with HHAP as to the costs associated with CDSMP licensing, the coordination of CDSMP workshops, and the need to participate in fidelity monitoring and evaluation.

CHAMPIONS

Respondents agreed that having champions was very important to sustainability, and the organizational representatives that reported high champion effectiveness were most likely to be from organizations that sustained CDSMP. The transcript-analysis process, however, distinguished three types of champions, including program champions, participant champions, and supervisor champions.

Respondents defined a program champion as someone who had been trained to lead CDSMP, had a passion for it, was very committed, was able to promote it, and had the drive to expand it. Although all organizations had staff trained in CDSMP, not all could identify a program champion at the time of the interview, while some agencies reported as many as three program champions. The three sustained programs reported having more than one program champion at their organization.

Interview findings suggested that the most successful program champions had relatively flexible schedules, which allowed them to offer CDSMP during or outside of work hours, and their job descriptions included CDSMP. They had strong skills in teamwork and took time to educate other branches of the organization in CDSMP to increase organizational buy-in. They advocated for other staff in the agency to attend CDSMP leader training. They networked with CDSMP leaders at other agencies, which helped them find a substitute or second workshop leader when needed. They also were seen as role models by program participants and provided support to CDSMP leaders at other organizations. As one provider noted: “Both champions have been enthusiastic and …try to promote, try to get more funding, try to get more people, are involved …and they wish they were able to do more.”

The two providers who reported no program champion might have had a program champion initially, but this person changed jobs or became too busy to lead and advocate for CDSMP. One provider said: “We don’t have a champion because we had to take care of other things…Champion requires that one person constantly pushes CDSMP.” Sustained organizations reported that they would be able to continue to sustain the program as long as they had leaders and trainers on board. To facilitate this, HHAP continues to provide CDSMP leader trainings and encourage organizations to continuously send new staff or volunteers to training so that they could keep enough leaders within their organizations.

A participant champion was described as someone who had graduated the CDSMP (attending four or more sessions out of six), realized benefits from the program, and was willing to share their story about CDSMP. By talking about the benefits they received, they helped to recruit other participants for the program. Many providers felt that the word-of-mouth strategy was the most effective approach to attract new participants.

A supervisor champion was described as a manager who supported the delivery of CDSMP within the organization and supported the program champions in leading CDSMP sessions. Supervisor champions always sent an agency representative to the statewide HHAP meetings and saw CDSMP as a valuable service to offer agency clients. Interview analysis suggested that all sustained agencies had a supervisor champions. Respondents for the other four agencies felt that their supervisors were not strong champions. Two of them said that their supervisors oversaw a variety of projects and remained relatively uninvolved with CDSMP replication efforts. The other two providers reported that they did not get any support from their supervisors because their supervisors had unrealistic expectations of CDSMP, for example, that it would take less time than it did, would be more modifiable that it was, or would generate revenue. The discrepancy between the expectations of these supervisors and those of the staff trained in CDSMP discouraged staff from championing the program in their agencies.

PROGRAM-ORGANIZATION FIT

Five providers (63%) reported that CDSMP fit well with their organizational mission and goals. They valued the program’s concept of empowerment and its goal to help clients improve health and maintain independence through self-management. They also felt that their participants would appreciate the program’s motivational interviewing approach.

Two providers rated program-organizational fit as medium. They felt that CDSMP fit their general mission – to improve the well-being of older adults – but not the type of service they provided, in this case meal delivery and college courses.

PROGRAM MODIFIABILITY

Five out of eight providers (63%) reported that the modifications of CDSMP by HHAP (with permission of Stanford) to fit Hawai‘i’s multicultural population helped them attract enrollees. This was done by including local examples and expressions of local culture in the curriculum (26). One provider gave this example: “… our participants are not fluent English speakers …so it takes double the time to explain things …. We serve local food that they like or fit with their culture, they feel happy even though they work hard during the session. We also offer certificate of completion with leis.a little recognition for their hard work and they were very happy about it.” Providers who reported high program modifiability also spent time to develop local marketing tools that included pictures of local older adults and symbols that resonated with Hawai‘i’s cultures. The three providers who rated medium or low in program modifiability noted disappointment that the program materials were not available in the languages of their target groups (e.g., the various Pacific Islander languages, like Samoan, Chuukese, and Marshallese) and that the program required two leaders to deliver each workshop. They also reported that the structured outline and scripted format of the workshop were too foreign for their clients.

PERCEIVED BENEFITS

One agency was not able to rate this factor because it dropped out prior to implementing CDSMP. Of the seven remaining providers, five rated CDSMP benefit to clients as “high” and perceived CDSMP was a good investment. They reported seeing improvements in the health of their clients and related success stories of participants who had lost weight, were exercising more, and/or were keeping better track of their health. One provider noted: “I see them really change and keep hearing their stories … We had a quite a few that really struggled with making action plans. Boy, when they get it, they get it and they got so excited, you know, the first time they come back, they were so proud that they got something accomplished. I just think …you know, to me, it’s really had a big impact on people’s lives.” They also saw benefits for their staff, many of whom had incorporated CDSMP tools (e.g., problem solving and developing action plan) into their daily activities and had gained confidence in public speaking. One provider used some of the CDSMP tools for staff training. They also mentioned the benefit of receiving evaluation results from HHAP specific to their agency to share with supervisors and funders. Hearing good stories from their participants and seeing the positive evaluation data further boosted their confidence in replicating CDSMP. The two providers who were rating this factor as “medium” noted that some of the agency’s staff and clients were unable to grasp or apply CSDMP self-management strategies.

TECHNICAL ASSISTANCE

Six of the eight providers (63%) reported that the technical assistance that they received from HHAP was very useful. Technical assistance was provided through HHAP’s monthly meetings, from the evaluation team, and from Stanford. At monthly meetings, providers were able to exchange ideas on how to leverage resources, to recruit and retain participants and leaders, and to carry-out the evaluation protocol. Meeting attendance also helped providers to develop strong skills in working with other providers. These relationships were useful when they needed to find a substitute leader for a CDSMP session or borrow books and other program materials for a workshop. A provider said: “We are fortunate to have partners for CDSMP. I can call [Agency name], if I have questions. They also helped us and clarify things for us. One time, we did not have CDSMP books, and I called them …It was very helpful. “Some providers reported that the Stanford website and email listserv were useful and helped motivate them to continue offering CDSMP. The providers who rated technical assistance as medium indicated that they wanted more support to recruit participants and more clarification of program requirements.

OTHER SUSTAINABILITY FACTORS

Interviewees were asked to identify other factors related to sustainability. Two were identified – having access to potential participants (four providers) and having access to additional funding (seven providers).

Because most of the providers were offering CDSMP to their existing clientele, they initially did not encounter problems finding participants. However, at some point they had provided CDSMP to all willing clientele. For the most part, agency clients were willing to participate in the program, and attendance was high (26), but “once we went through all of the participants, then we did not have any more new participants …we do not have a large turnover in our clients, so we could not expand our numbers.” Provider B noted that their organization was established to serve a specific community. After all willing clients completed CDSMP, their organization had to consider the advantages and disadvantages to enrolling people from other communities. Provider A felt that the CDSMP was important enough to continue because it fit so well with their program. This provider’s solution was to conduct CDSMP workshop with a combination of participants who have done it before and any new participants that they could find.

Additional funding was also a critical factor to sustain CDSMP. One provider stated “in the long-term, always funding is needed, things cost money and staff time, plus money for licensing [and] when the new books come out …all of those things cost something.” Although most of the providers were able to access additional funding through the HHAP’s awarded grants, sustained organizations’ interviewees also wrote proposals to other funders to support CDSMP. They also used cost-saving strategies, such as holding workshops at no-cost sites and creating a library of workshop materials that could be loaned to (rather than purchased for or by) participants.

DISCUSSION

Evidence-based health promotion programs are developed in research settings, and replicating them in real-world settings can be challenging (4, 5). This study examined factors related to sustainability of CDSMP by Honolulu County providers a year after initial funding ended. Depending on presence and strength of these factors, providers varied in their sustainment of CDSMP as shown in Figure 1.

As Scheirer (15) proposed, new-program sustainability can be enhanced by having many champions (and several types of champions), ensuring program fit with the organizational mission, allowing some modifications to the program so it can better fit clientele, seeing benefits of the program, and having access to technical assistance. In addition to these five factors, this study identified three more factors that appear to contribute to sustainability of CDSMP – readiness, access to additional funding, and access to potential participants.

Readiness can be cultivated by providing training about evidence-based programing, fidelity monitoring, and program evaluation, along with training in the intervention to be adopted (13). For non-profit organizations, external funding to support added programs is essential, especially in light of cutback to social services and the piloting of the “reimbursement-for-service” model by many eldercare service providers. Although continued funding was not cited explicitly by the majority of studies of program sustainability reviewed by Scheirer (15), she noted that many of these programs had in fact found alternative funding to maintain new programs.

Exhausting potential clients can occur in agencies that work within small geographic areas, have a fixed number of clients that they are allowed to serve, and/or have low client turnover (28). This is especially true in Hawai‘i, where providers receiving funds through the AAAs are contracted to serve a specified number elders, often in a defined target area. With low turnover in clientele, all willing participants can participate in CDSMP over the course of several years. Also, some service providers in Hawai‘i serve elders who speak languages for which CDSMP is not available. It may be that CDSMP is more sustainable in Hawai‘i’s health maintenance organizations that serve thousands of clients, as a portion of their clients would likely be diagnosed with chronic disease each year. Meanwhile, HHAP members have expressed a desire to learn about and replicate other evidence-based programs that could benefit their clientele. Already, a number of providers in the state are replicating EnhanceFitness with good success (29).

This study explored CDSMP sustainability among eight eldercare providers in one of Hawai‘i’s four counties, and only one representative from each organization was interviewed. Although organizations selected to be interviewed the individual most closely involved in CDSMP adaptation, the interviewee may not represent the whole organization.

Also, because the interview asked about sustainability after initial funding ended, the results may have been compromised by inability to recall events, especially for those organizations that discontinued CDSMP, and by social desirability bias. Future examination of new-program sustainability would benefit from prospective study and inclusion of multiple representatives of an organization.

Despite the limitations, this study was able to confirm the importance of the sustainability factors proposed by Scheirer (15), and added three more, which may be specific to the Hawai‘i context of CDSMP replication. The clear message from this study is that planning for sustainability should start before replicating evidence-based programs. It requires tremendous effort to translate evidence-based programs, to build provider capacity, to implement a new program (or new practice) in real-world setting, and to sustain it. These findings can help guide healthcare workers and organizations to plan and sustain the adoption of evidence-based programs.
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Disease management is becoming increasingly important in workplace health promotion given the aging workforce, rising chronic disease prevalence, and needs to maintain a productive and competitive American workforce. Despite the widespread availability of the Chronic Disease Self-Management Program (CDSMP), and its known health-related benefits, program adoption remains low in workplace settings. The primary purpose of this study is to compare personal and delivery characteristics of adults who attended CDSMP in the workplace relative to other settings (e.g., senior centers, healthcare organizations, residential facilities). This study also contrasts characteristics of CDSMP workplace participants to those of the greater United States workforce and provides recommendations for translating CDSMP for use in workplace settings. Data were analyzed from 25,664 adults collected during a national dissemination of CDSMP. Only states and territories that conducted workshops in workplace settings were included in analyses (n = 13 states and Puerto Rico). Chi-squared tests and t-tests were used to compare CDSMP participant characteristics by delivery site type. CDSMP workplace participant characteristics were then compared to reports from the United States Bureau of Labor Statistics. Of the 25,664 CDSMP participants in this study, 1.7% (n = 435) participated in workshops hosted in worksite settings. Compared to CDSMP participants in non-workplace settings, workplace setting participants were significantly younger and had fewer chronic conditions. Differences were also observed based on chronic disease types. On average, CDSMP workshops in workplace settings had smaller class sizes and workplace setting participants attended more workshop sessions. CDSMP participants in workplace settings were substantially older and a larger proportion were female than the general United States workforce. Findings indicate opportunities to translate CDSMP for use in the workplace to reach new target audiences.
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INTRODUCTION

Chronic diseases are multi-dimensional and affect all aspects of people’s lives, especially work (1, 2). People with chronic diseases are constantly required to make decisions that affect their health, which have ramifications for work performance and employability. It has been reported that, depending on the chronic condition involved, between 22 and 49% of employees experience difficulties meeting physical work demands, while between 27 and 58% have problems meeting psychosocial work requirements (3). These problems can lead to job loss or premature departure from the workforce.

To complicate matters, the American workforce is aging. The Bureau of Labor Statistics (BLS) predicts that between 2006 and 2016, the number of workers aged 65–74 years will increase by 83%, and those aged 75 and older will increase by 84% (4). Many of these older workers will have one or more chronic diseases; 77% of older adults currently have two or more comorbidities (5). Recognizing the growing prevalence of obesity and other cardiovascular risk factors (e.g., hypertension, hypercholesterolemia, diabetes) and related chronic conditions among working-aged Americans (6), interventions are needed to arm middle-aged and older employees with skills and strategies to manage their diseases and associated symptoms.

Disease management is increasingly recognized as an important component of workplace health promotion given our aging workforce, the prevalence of chronic conditions, and the importance of maintaining a productive and competitive American workforce (7–11). Currently, most workplace-based disease management programs are offered by health insurance providers and operate largely independent of other on-site health promotion activities (2). Mounting evidence supports the effectiveness and growing importance of disease management programing in workplace settings (12–15). Unfortunately, workplace-delivered disease management activities may have limited reach because they are expensive and require medically trained providers/facilitators (2). These activities may also have narrow scopes (i.e., focus on one specific disease or condition).

Stanford’s Chronic Disease Self-Management Program (CDSMP) is among the most widely disseminated and researched evidence-based programs (16, 17) and is extremely effective in helping individuals better manage their chronic disease and related complications (18–20). Developed based on over 20 years of research at Stanford University, CDSMP is currently offered in over 30 countries and a variety of languages1. Traditionally delivered through the aging services network, this robust program has been delivered in a wide variety of community settings (e.g., senior centers, healthcare organizations, residential facilities, faith-based organizations, and tribal centers). CDSMP has the advantages of being inexpensive and easily disseminated. It is not disease or condition specific and can be delivered effectively by lay leaders with minimal training using a train-the-trainer model.

To date, CDSMP has not been widely implemented by workplace settings or incorporated into workplace health promotion programing (21). In part, low-implementation rates in workplace settings may be a consequence of CDSMP being primarily delivered through the aging services network, which predominately targets older adults, many of whom may no longer in the workforce. Additionally, the standard CDSMP structure and format (i.e., 2.5 h sessions, once a week for six consecutive weeks) may not appear amenable to widespread implementation in work organizations. For these reasons, it is important to investigate characteristics of CDSMP uptake in workplace settings and explore opportunities for reaching and better serving the American workforce.

Using data from the first 100,000 participants collected during a 2-year national dissemination of CDSMP, the primary purpose of this study was to compare personal and delivery characteristics of adults who attended CDSMP in the workplace relative to other settings (e.g., senior centers, healthcare organizations, residential facilities). To contextualize CDSMP implementation in workplace settings, this study also contrasts characteristics of CDSMP workplace participants relative to those of the greater United States workforce. Building upon these findings, we highlight potential opportunities for translating CDSMP for use in workplace settings to overcome traditional barriers, reach new customer markets, and improve work performance indicators while maintaining the program’s well-documented effectiveness.

MATERIALS AND METHODS

PROGRAM DESCRIPTION

The CDSMP has been introduced and disseminated in the United States as a method to empower patients with self-management skills to deal with their chronic conditions (22). Drawing upon social learning theory (23), CDSMP is an evidence-based, peer-led intervention consisting of six highly participative classes held for 2.5 h each, once a week, for six consecutive weeks (22). CDSMP has resulted in improved healthcare and health (18, 20), while potentially saving healthcare costs (19).

DATA SOURCE AND STUDY POPULATION

Cross-sectional data for this study were obtained from a nationwide delivery of CDSMP as part of the American Recovery and Reinvestment Act of 2009 (i.e., Recovery Act) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative (16). The United States Administration on Aging led this initiative in collaboration with the Centers for Disease Control and Prevention (CDC) and the Centers for Medicare and Medicaid Services to support the delivery of CDSMP in 45 states, Puerto Rico, and the District of Columbia (17). This initiative was originally designed to have 50,000 Americans complete at least 4 out of 6 CDSMP sessions between 2010 and 2012 and to embed CDSMP delivery structures into statewide systems (16).

For this study, data were analyzed from 25,664 participants who attended CDSMP workshops in 13 states and 1 territory that delivered the program in workplace settings (i.e., to reduce threats for systematic bias associated with state-specific delivery infrastructures or preferences) and had no missing data for variables of interest. We also utilized 2012 BLS data from the United States Department of Labor to compare CDSMP participant characteristics to those of the larger American workforce2.

MEASURES

The primary variable of interest in this study was whether or not CDSMP participants attended program workshops in workplace settings. Data from states that did not deliver one or more CDSMP workshops were omitted from study analyses. Among included states, workshop delivery site type was dichotomized into worksite settings and non-worksite settings. Non-worksite settings included senior centers, area agencies on aging (AAA), healthcare organizations, residential facilities, community or multipurpose centers, faith-based organizations, educational institutions, and tribal centers. Other workshop-level variables of interest included the number of participants enrolled in the workshop (i.e., continuous number ranging from 1 to 20 individuals) and the number of workshop sessions attended (i.e., “successful completion” is defined as attending 4 or more of the 6 possible sessions) (20).

Participant characteristics of interest in this study included age (i.e., measured continuously in years as well as categories consistent with those reported by the United States Department of Labor), sex, ethnicity, and race. Rural–urban commuting area codes based on participants’ ZIP were used to categorize participants’ residence (metro vs. non-metro). The number and type of self-reported chronic conditions was also recorded (i.e., arthritis, cancer, depression, diabetes, heart disease, hypertension, lung disease, stroke, osteoporosis, and other chronic conditions).

ANALYSES

To compare the characteristics of the participants who attended CDSMP workshops in workplace settings and those who participated in other settings, we used chi-square tests for categorical variables and independent-sample t-tests for continuous variables. Only data for the following states and territories were included in analyses: Alabama, Arizona, Florida, Hawaii, Maine, Maryland, Massachusetts, Missouri, New Jersey, North Carolina, Oregon, Puerto Rico, Virginia, and Wisconsin. Statistical analyses for this descriptive study were performed using SPSS (version 21).

RESULTS

CDSMP PARTICIPATION IN WORKPLACE SETTINGS

Of the 25,664 participants who attended CDSMP workshops in these 13 states and 1 territory, 435 (1.70%) did so at a workplace setting. As seen in Table 1, the average age of workplace setting participants was 61.12 (±14.69) years. The majority of workplace setting participants was under age 65 years (58.6%), female (80.9%), non-Hispanic (96.1%), and white (61.6%). Over 63% reported living in metro areas. On average, workplace setting participants self-reported having 2.29 (±1.50) chronic conditions, with 41.4% reporting 3 or more coexisting conditions. The most frequently reported chronic conditions were hypertension (43.9%), arthritis (40.0%), diabetes (28.0%), and depression (22.5%). Almost 35% of participants reported some other chronic condition. On average, CDSMP workshop held in workplace settings had 10.82 (±3.89) participants. On average, these participants attended 4.84 (±1.46) of the 6 workshop sessions, with 85.1% successfully completing the workshop.

Table 1 | National sample characteristics by CDSMP delivery site type.
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Compared to CDSMP participants in non-workplace settings, workplace setting participants were significantly younger and had fewer chronic conditions. A significantly smaller proportion of workplace setting participants had arthritis, hypertension, stroke, whereas a significantly larger proportion of these participants had other chronic condition types. A significantly larger proportion of participants in workplace settings were non-Hispanic and non-white, although a significantly larger proportion of non-workplace setting participants were African American. On average, CDSMP workshops in workplace settings had significantly fewer participants, and participants in workplace settings attended significantly more workshop sessions.

Compared to 2012 estimates from the United States Department of Labor, a larger proportion of CDSMP participants in workplace settings were over age 50 years, female, non-Hispanic, and non-white.

DISCUSSION

Findings from this descriptive study indicate that CDSMP adoption is low in the workplace, with merely 1.7% of participants in this sample attending workshops in workplace settings. Over 66% of workplace setting participants had two or more chronic conditions, which indicates the need for a widely available, high-quality disease self-management intervention. While significantly smaller proportions of workplace setting participants had arthritis, hypertension, and stroke relative to non-workplace setting participants (conditions more prevalent in the older adult population), it is interesting that rates of self-reported chronic conditions among workplace setting participants were generally comparable to rates among non-workplace setting participants. This aligns with previous reports indicating the American workforce is developing chronic conditions and accruing more comorbidities during their extended time on the job before their delayed retirement (24).

Compared to non-workplace setting participants in this study, workplace setting participants were significantly younger (i.e., on average 6.7 years younger); however, they were substantially older than the American workforce (i.e., 5.2% of the 2012 workforce aged 65 and older compared to 51.4% of CDSMP workplace setting participants). Further, when compared to the American workforce, males and Hispanics were underrepresented in CDSMP workplace settings. This finding highlights potential opportunities to expand program reach to new target audiences. When CDSMP was delivered in workplace settings, a significantly larger proportion of participants successfully completed the workshop relative to those in non-workplace settings (i.e., 85.1% compared to 78.1%). Clearly there is potential to expand CDSMP reach and adoption among the American workforce.

OPPORTUNITIES TO TRANSLATE CDSMP FOR USE IN THE WORKPLACE

Agencies such as the CDC are promoting coordinated approaches to workplace health that encompass interventions to address the multi-factorial influences of health risk and employee wellness (25). Aligned with CDC’s goal of increasing the number of science-based initiatives in worksites (26), implementing and evaluating CDSMP in workplace settings is a viable strategy to improve employee health using a proven evidence-based intervention. Even though there is considerable need in worksite health promotion for efficacious disease management programs, CDSMP has not been tested in a format conducive for broad-based worksite dissemination. If CDSMP were appropriately tailored to the needs of middle-aged and older workers and delivered through workplace settings, this translated version would have potential to reduce healthcare utilization and boost work productivity and retention. This combination of benefits coupled with relatively low-delivery costs and scalability should be attractive to almost all employers and employer groups (i.e., leverage for making “a business case” to adopt CDSMP). Further, this model has potential to be extremely cost-effective and yield substantial returns on investment.

UNIQUE NATURE OF WORKSITES

Although there is considerable potential for offering CDSMP in workplaces, in order to maximize program effectiveness, it needs to be translated to accommodate the unique nature of worksite settings. Generally speaking, the typical worker is paid a certain amount of money, to work a defined period of time, to accomplish specific tasks or outcomes that will benefit the organization’s goals and enable them to support themselves and their families. Organizations, in turn, are focused on maximizing the outcomes and minimizing the costs to achieve those outcomes, most of which are driven by the people, environment, and materials needed to produce the product or outcome. So, both the worker and organization have a strong economic incentive, time constraints, and interrelated goals and/or outcomes that are restricted by the environment in which they operate. These factors vary from organization to organization and job to job. As a result, any intervention implemented in worksites must be tailored to these unique characteristics. For CDSMP to be effective in worksite settings, it must be cost-effective, not too disruptive of work schedules, and achieve varying work-related outcomes (both individual and organizational). And, most importantly, it must do so within the constraints of the workplace environment.

CDSMP TRANSLATION

As with any translation, it is imperative to maintain the program’s integrity, which assures that the original intervention effects will be achieved. This could be accomplished by keeping the content, program duration, and number of contact hours constant, but modifying the session length (and thereby increasing the number of sessions) and incorporating worksite-specific strategies. This translation should also include efforts to complement existing workshop content to include topics, skills, and examples more relevant to working-aged individuals. It would afford researchers and evaluators an opportunity to introduce and assess new outcomes measures related to work performance and productivity. Such modifications may overcome barriers to workplace adoption as well as foster more universal cross-industry appeal in small rural jobsites and Fortune 500 companies alike. In the event that a workplace-based CDSMP were created, the new intervention would need to be standardized (as with any evidence-based program), with careful attention given to implementation manuals, fidelity standards, leader training (i.e., new and/or “bridge” trainings for T-trainers, master trainers, lay leaders), workshop materials, and evaluation tools and protocol.

Translation benefits

A key advantage of offering CDSMP to working adults would be that the program could reach younger individuals and those who are earlier in the time course of their chronic conditions, thereby reducing the likelihood of costly and debilitating complications. A workplace-based CDSMP has the potential to reach large numbers of working adults, which is not occurring through current workplace disease management delivery models or traditional CDSMP delivery channels.

Although delivered in workplace settings, a workplace-based CDSMP would benefit from ongoing collaboration with the aging services network and local community-based organizations to ensure long-term program sustainability. Further, a workplace-based CDSMP would readily complement other existing on-site health promotion initiatives that target healthy lifestyle behaviors and healthy decision-making.

LIMITATIONS

As with any study, there were limitations that should be addressed. Because of the grand scale nature of this national initiative, only self-report sociodemographics and administrative records were collected. No outcome data were obtained. Of the 45 states and 2 territories involved in this study, only 13 states and Puerto Rico offered workshops in workplace settings, thus, only data from these areas were included in study analyses to reduce possible bias when making comparisons. However, because 2012 BLS data contained data from all states and territories, comparisons with CDSMP participant data were less than ideal. Further, BLS data only contained a few variables to which CDSMP participant data could be compared (e.g., no information about rurality or disease diagnoses). This limited these authors’ ability to fully realize the aims of this study.

CONCLUSION

This study provides a unique glimpse into the under-explored realm of CDSMP delivered in workplace settings. Findings suggest considerable opportunities for translating CDSMP for use in workplace settings to overcome traditional barriers, reach new target audiences, and improve work performance indicators while maintaining the program’s effectiveness. While the recommendations put forth in this paper are those of the authors, additional workplace-based CDSMP translation efforts are inevitable.
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Introduction: Self-management has been identified as an important opportunity to improve health outcomes among cancer survivors. However, few evidence-based interventions are available to meet this need.

Methods: The effectiveness of an adapted version of the Chronic Disease Self-Management Program for cancer survivors called Cancer Thriving and Surviving was evaluated in a randomized trial. Outcomes were assessed at baseline and 6-months post program via written survey among 244 participants in Colorado. Repeated measures analysis was used to analyze pre/post program change.

Results: Statistically significant improvement was observed among those in the intervention in the following outcomes: Provider communication (+16.7% change); depression (−19.1%); energy (+13.8%); sleep (−24.9%) and stress-related problems (−19.2%); change over time was also observed in the controls for energy, sleep, and stress-related outcomes though to a lesser degree. Effect sizes of the difference in change over time observed indicate a net beneficial effect for provider communication (0.23); and decreases in depression (−0.18); pain (−0.19); problems related to stress (−0.17); and sleep (−0.20).

Conclusion: Study data suggest that the self-management support from adaptation of the CDSMP can reach and appeal to cancer survivors, improves common concerns in this population, and can fill an important gap in meeting the ongoing need for management of post-diagnosis issues in this growing segment of the U.S. population.

Keywords: cancer survivorship, self-management support, patient education, community-based research, effectiveness trial

INTRODUCTION

The estimated lifetime risk of developing cancer is 45% among men and 38% among women, with an expected total of 1.6 million new cancer cases in 2012 (1). More individuals are living longer due to improvements in early detection and treatment, and therefore, the number of cancer survivors in the U.S. has dramatically increased. Current estimates suggest that there are over 13 million survivors alive today in the U.S., with an estimated 18 million at the end of the decade; an estimated 65% of all survivors live 5 years or more. This dramatic increase in the survivor population has consequences for both the health of survivors and the healthcare system. For example, many survivors experience late and long-term effects from cancer and its treatment. Pain, fatigue, depression, impaired physical function, and fear of recurrence are among the most common consequences of cancer as described in the landmark report by the Institute of Medicine, “From Cancer Patient to Cancer Survivor: Lost in Transition” (2). This Report also concluded that the care of cancer survivors is fragmented and poorly coordinated and that self-management support can help promote the delivery of quality care and improved health outcomes in this population. Further, cancer survivors die from non-cancer causes at a rate higher than the general population (3, 4) likely due to the long-term side effects of cancer and its treatment and risk factors common to both cancer and non-cancer causes of death.

The Chronic Care Model [CCM; (5)] is a rigorously evaluated and widely adopted approach to care management for chronic conditions and features self-management support as one of the key components for assuring quality healthcare. Self-management is defined as comprehensive engagement of the patient in problem solving, decision making, and daily health-related behaviors in partnership with their healthcare provider and community (6). A 2007 review by Nolte et al. (7) found many benefits from self-management programs are also relevant to survivorship such as: improved knowledge, acquisition of skills, symptom management, and ability to self-monitor health and healthcare needs.

The Chronic Disease Self-Management Program (CDSMP) is one of the few evidence-based interventions available across a variety of health-related conditions for comprehensive self-management support (8). While there are now specialized versions for some chronic conditions such as diabetes, chronic pain, HIV/AIDS, and arthritis1, an adapted version for cancer survivors has only recently been developed for use and testing in the U.S. The purpose of the current paper is to describe the findings from the 6-month outcome evaluation of cancer thriving and surviving (CTS) among over 200 cancer survivors in the post-treatment phase who participated in a randomized trial in Colorado between 2011 and 2013. In this paper, we report the effectiveness of the evidence-based CDSMP translated to cancer survivors by comparing the magnitude of the effect observed in the intervention vs. control group over time.

MATERIALS AND METHODS

INTERVENTION

Developed by researchers from the Stanford Patient Education Research Center at Stanford University, the model for the CDSMP program entails a series of six weekly small-group sessions led by trained facilitators. The model is based on social cognitive theory (9) to focus on building skills, sharing experiences, and support among the participants to maximize engagement. Sessions follow a standardized curriculum detailed in a program manual to promote fidelity to the following program elements: brainstorming, action plan formulation, action plan feedback, problem solving, and decision making (10).

In brief, adaptations to the CDSMP for cancer survivors were guided by the research of Foster et al. (11) and the subsequent conceptual model (12) to include restoration of self-confidence, adjustment to changed self, and confidence to self-manage cancer-related problems. The resultant CTS curriculum was initially developed by Macmillan Cancer support in the U.K and subsequently modified by the Stanford Patient Education Center to incorporate language more common to the U.S.

Researchers at the Colorado School of Public Health (CSPH) partnered with the Consortium for Older Adult Wellness (COAW) to deliver the program. COAW is a community-based agency with state-wide license to deliver the evidence-based CDSMP. Individuals who were already trained and licensed to provide the CDSMP workshops and who were also cancer survivors completed a 2-day cross-training program led by the Stanford Patient Education Center to ensure fidelity to the model.

RECRUITMENT

Cancer survivors throughout the “Front Range” of Colorado, where roughly two-thirds of state’s population resides, were approached in a variety of outreach methods including: interactions with cancer center staff and brochures left at medical offices, mailed to homes using mailing lists from local cancer survivor programs, distributed at cancer survivor local events, and media. Potential respondents identified from these routes were contacted by COAW personnel (located in Denver, also within the Front Range) to assess interest and eligibility for participation in the program. Participants were allocated to the intervention or control groups for the analytic evaluation. Inclusion in the program required participants to be over the age of 21 years and diagnosed with cancer that required radiation, surgical, or adjuvant chemotherapy treatment, but not to be in active treatment at the time of enrollment. Persons currently receiving maintenance therapies for cancer delivered after completion of primary treatment (such as anti-hormonal treatments) were eligible. Support persons/caregivers of the above were also allowed to attend. All persons had to speak and read/write in English, and also agree to attend in-person classes and arrange transportation to attend classes. Persons in end-of-life care or currently undergoing active treatment for cancer were excluded, as were individuals over the age of 79 years. Approval to conduct the research was obtained by the Colorado Multiple Institutional Review Board; participants provided signed informed consent. No incentives were offered to potential participants.

INTERVENTION DELIVERY

Twenty-seven workshops were delivered in Colorado between August 2011 and January 2013. Each workshop consisted of six 2.5 h sessions led by two facilitators as described above. Facilitators were periodically observed by Master Trainers and provided written feedback to monitor fidelity and quality assurance.

DATA COLLECTION

Written self-administered surveys were collected from participants at baseline and for final follow-up measure (6 months after program completion). Instruments were from the Stanford CDSMP Evaluation2 and have been widely used in many health and aging studies (13, 14) and are viewed as pragmatic measures (15). Participants were asked at baseline to self-report demographic characteristics (age, gender, marital status, race/ethnicity) as well as cancer-related history (caregiver, time since diagnosis, type of cancer, co-morbid conditions).

STUDY DESIGN

This study deployed a randomized controlled trial design, where participants were randomized in a 2:1 ratio following consent to the intervention vs. control group. Since the purpose of this study was to evaluate effectiveness rather than efficacy, we intentionally sought to maximize the number of participants receiving the intervention so that we could gain more experience to inform implementation and also to improve the generalizability of the results by broadening the characteristics and delivery while still utilizing a valid comparison group. Participants were randomized to group assignment using a random number generator by the research coordinator who was separate from the intervention delivery. Caregivers/support persons were randomized as a pair with their survivor so they could attend sessions together, and therefore, not counted toward the 2:1 ratio. Persons who consented and were randomly assigned to the control group were offered to attend the CTS workshops after the final evaluation assessment was collected at 6-months following consent; thus their data served as the control for those randomized to the intervention group. This design was chosen to facilitate retention of controls over the 6-month time period between consent and assessment of the main outcome measures at 6 months post-program (in order to mirror the CDSMP evaluation plan), and to gain more experience with intervention delivery.

OUTCOMES

Our hypothesis was that the intervention would produce improvement in outcomes directly related to health beliefs and behaviors related to physical activity (days active/minutes active), self-efficacy, and communication with providers. Secondary outcomes of interest included self-reported health and symptoms (health status, depression, energy, pain, sleep, and stress).

The following describes measures employed in this study:

• Days active, minutes active: days active, minutes active: respondents were asked how many days in the past week they were physically active or exercising for at least 30 min and how many total minutes in the past week they were physically active or exercising, including brisk walking, running, dancing, bicycling, water exercise, etc., that may cause faster breathing or heartbeat, or feeling warmer. For the current analyses, we are using continuous count data for number of minutes exercised and number of days exercised. Respondents were asked how many days in past week they were physically active or exercising for at least 30 min and how many total minutes in the past week they were physically active or exercising (including brisk walking, running, dancing, bicycling, water exercise, etc.) that may cause faster breathing or heartbeat, or feeling warmer. For the current analyses, we are using continuous count data for number of minutes exercised and number of days exercised.

• Participant care seeking behaviors (communication with physicians): communication with a physician was measured using a three-item scale, which asked participants if they did the following things when visiting a physician: prepare a list of questions, ask questions about things they want to know or do not understand, and discuss personal problems. Scores for these items ranged from never (0) to always (5). If respondents answered at least two of these items, the scale was calculated as the mean of the non-missing items. Higher scores represent better communication with a physician. An increase or positive change is desirable.

• Self-efficacy: this was measured using a six-item scale, which asked participants how confident they were keeping fatigue, physical discomfort, pain, emotional distress, and other symptoms and health problems caused by cancer diagnosis and treatment from interfering with the things they want to do; they were also asked about their confidence doing different tasks and activities needed to manage their cancer diagnosis and treatment to reduce their need to see a doctor. Responses to these items ranged from Not at all confident to (1) to Totally confident (10). If respondents answered at least four of these items, the scale was calculated as the mean of the non-missing items. Higher scores represented greater confidence. An increase or positive change was desired.

• Health status: we asked respondents to rate their health on a scale of excellent (1) to poor (5). A low value on this scale indicates better health; a decrease or negative change from the base-line period to the final period for this variable.

• Health symptomatology:

○ Energy: we asked patients five questions about their level of energy: (1) Do you feel worn out?, (2) Did you have a lot of energy?, (3) Did you feel tired?, (4) Do you have enough energy to do the things you wanted to do?, and (5) Did you feel full of pep?. Responses to these items range from none of the time (0) to all of the time (5). If the respondent replied to at least three of these five items, the scale was calculated as the mean of the non-missing items with the two negatively worded items (1 and 3) reversed coded. A high score on this scale represents more energy. An increase or positive change for scale is desirable.

○ Pain, stress, and sleep problems: these three visual scales ranged from no problem (0) to very big problem (10). A high score on these scales represents more problems. A decrease or negative change on this scale was desired.

• Depression: participants completed the eight-item Personal Health Questionnaire Depression Scale (16). The items’ responses ranged from Not at all (0) to Nearly Everyday (3). Sum scores ranged from 0 to 24. Higher scores indicate more severe depression. A decrease or negative change in these items was desired.

STATISTICAL ANALYSIS

Pearson Chi Square and Fisher exact tests were used in Table 1 to compare the demographic characteristics of the intervention and control groups.

Table 1 | Characteristics at baseline among study participants*, by treatment group (n, %).
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In order to determine if the outcome variables showed the change in the desired direction over time, we used repeated measures analysis with an unstructured variance covariance matrix. This method models the correlations between repeated observations from the same individual. It also utilizes available data for all participants, regardless of final measure completion allowing for a form of intent to treat analysis, which reduces potential drop-out bias. A case is only excluded if they did not answer a sufficient number of items on both the pre- and the post-test. If they have enough data for either time period, they were included in the sample. Data from participants were only excluded if they did not supply an adequate number of responses required for each instrument; if they had enough responses for either time point the data were included in the analysis. Each of the 10 outcomes described above served as dependent variables in models with no intercepts and a time period (baseline, final) by group assignment interaction as the independent variable. Parameters resulting from this model include an estimated mean for each group at each time period (17). Contrasts were estimated to determine change from baseline to final and differences between groups.

We conducted additional analyses to determine if the effect of the intervention was moderated by age. These models were similar to the models described above except a three-way interaction of age group (<65, 65+), treatment group (intervention vs. control), and time period since diagnosis replaced the two-way interaction. No interaction effect was observed, so the original analyses are presented.

Effect sizes were calculated using Cohen’s d (18), which is defined as the difference between two means divided by the pooled SD of the groups. Analysis was conducted using the Mixed Procedure of SAS 9.4. Unlike statistical significance, effect size is not dependent on sample size for interpretation. Effect size is a quantitative measure of the relative strength of the intervention whereby a larger absolute effect size value always indicates a stronger effect.

RESULTS

RECRUITMENT AND RANDOMIZATION

The activities described above resulted in 493 referrals (see Consort Diagram, Figure 1). Since this was an effectiveness study, the eligibility criteria were quite broad and only 12 of these individuals were ineligible (reasons included: did not receive treatment for cancer, over age 79, and still in treatment). A total of 158 subjects ultimately did not enroll as follows: did not show for first session to sign consent form (n = 37); not interested after learning more (n = 31); unreachable/voicemail left (n = 38); bad timing/inconvenient time/location (n = 34); in cancer treatment because cancer returned following initial outreach (n = 18). This resulted in a total of 323 eligible subjects enrolled, including 267 persons diagnosed with cancer and 56 caregivers/supporters. Randomization resulted in 169 survivors (and 29 of their caregivers) assigned to the intervention and 89 survivors (and 15 of their caregivers) assigned to the control. Only the survivors (not caregivers) in each group were utilized for the comparisons described in this paper (see below).
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FIGURE 1 | Study participation.



PARTICIPATION/COMPLETION

The average number of participants in each workshop was 8.2 ± 2.7; half the sessions had 7–9 participants (48.2%) with the remainder of workshops approximately evenly split between 5and 6 (29.6%) or 10 or greater participants (22.2%). The majority of participants (84%) completed four or more of the six sessions in each workshop (data not shown). Of the 169 persons diagnosed with cancer who were assigned to the intervention, 117 completed the final program measure (69.2%). A similarly high percentage of persons diagnosed with cancer and assigned to the control group (n = 89) completed the final measure (n = 72; 81.0%). Baseline characteristics of completers and non-completers were compared (data not shown) with only one factor (gender) significantly different between groups (more women in the intervention group); differences by intervention vs. control group in regard to completion were not observed. Baseline characteristics by group assignment are shown in Table 1; the groups were quite similar in accordance with major characteristics with the exception of gender and cancer type. Differences in insurance type and employment status were also present.

MISSING DATA/DATA ENTRY ERRORS

Five percent of surveys entered were checked at random for data entry errors; these checks were performed by study personnel who did not perform the initial data entry and demonstrated a detected error rate of <1%. A total of 448 surveys (258 baseline, 190 post-program) were collected. The number of surveys with complete data for specific outcomes ranged from 427 to 448, indicating that missing data within available surveys was minimal.

OUTCOME MEASURES

Baseline, final values measured at 6-month post-program, and change (%) values over time observed among participants in the intervention as compared to the control group are shown in Table 2. Statistically significant change over time among participants in the intervention was observed in the following outcomes: provider communication, depression, energy, sleep, and stress. Where change was observed in the controls, they were smaller among most outcomes.

Table 2 | Baseline, final, change, and % change between 6-month outcome measures, by intervention vs. control.
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EFFECT SIZES

Effect sizes calculated by Cohen’s d are shown in Table 3 for the intervention, control, and the difference in degree of change between the two groups. A beneficial effect was observed over time among participants in the intervention for many outcomes, consistent with the results in Table 2. For example, medium effect sizes (0.5–0.75) were shown for provider communication, depression, energy, sleep, and stress. In contrast, small effect sizes (0.16–0.35) or no effects were observed in the control for these same outcomes.

Table 3 | Effect sizes (Cohen’s d) in 6-month outcomes, by intervention vs. control and change between groups.
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When the effect size for the difference in change in the intervention group relative to the change in the control was evaluated, a small effect was observed in regard to provider communication (0.23), sleep (−0.20), and very small effect for stress-related problems (−0.17).

In addition to the results shown in Tables 2 and 3, we also examined the role of interaction between age, time since diagnosis, and outcomes of interest and did not detect possible effect modification (data not shown).

DISCUSSION

These outcome analyses of the adapted version of the Stanford CDSMP for cancer survivors indicate demonstrable beneficial effects in many outcomes (Tables 2 and 3); further, no outcomes worsened following participation in the intervention when we evaluated the group-level comparisons. The outcomes that improved with the CTS program (e.g., provider communication, depression, sleep problems, and stress-related problems; see Table 3) are particularly salient to the challenges faced by cancer survivors. For example, fragmented and poorly coordinated systems of care make provider communication an important skill for the cancer survivor. Sleep, depression, and pain are commonly reported symptoms as described in the previously cited IOM report, and it is notable that a non-medical, relatively inexpensive and brief educational intervention delivered in the community setting had positive impact on these common yet potentially serious issues.

Improvement over time between the baseline and 6-month measure was also observed in three domains among the controls, although generally to a lesser degree than those in the intervention (see Table 2). For example, we observed a 19.1% mean difference depression scores measured by the PHQ-8 over time in the intervention group in contrast to only 8.5% decline in the controls over time. Further, the difference over time was statistically significant in the intervention but not in the control group. This difference in the magnitude of effect over time observed in the intervention vs. control groups is illustrated by comparing effect size. Effect sizes take into account the size of measurement error in the data but do not rely on sample size or statistical significance for their interpretation; therefore, they are meaningful when evaluating the relative impact of an intervention. In the case of depression, for example, the effect size in the intervention group over time was a medium/large effect (−0.50) vs. a small effect (−0.16) in controls (Table 3). Similarly, striking differences in effect size among the intervention vs. control groups were observed for pain (−0.17 vs. 0.11), suggesting a net small/medium benefit since the trend in the controls was to worsen over time. Although sample size does not directly impact the calculation of effect size, the finding of effect size differences is considered meaningful when observed in larger, well-designed studies such as reported here.

The heterogeneous nature of our study population in this intentionally pragmatic design allows us to estimate the benefits of the program in the real world by examining effect sizes (i.e., effectiveness). However, it also dampens the ability to detect statistically significant differences because by design, it does not use carefully constructed homogeneous study populations to minimize variation as in efficacy trials. The ability to demonstrate statistical significance in an effectiveness evaluation is strongly influenced by the number of persons in relevant subgroups where the intervention may be more or less efficacious; however, these subgroups are not necessarily known to the researchers or able to be detected in the real-world setting of the evaluation. The fact that we that we did not see statistically significant difference between the change over time in the intervention vs. control is likely a consequence of the heterogeneous nature of our real-world study population; but the difference in effect sizes represents the impact of the intervention by measuring the magnitude of this difference observed over time in the two groups and highlights the external validity of our findings.

Other studies of the CDSMP have similarly evaluated effect size to evaluate the impact of the program. A 2008 Cochrane Collaboration review (11) of self-management education interventions demonstrated effect sizes observed in multiple reports of other populations similar to or smaller than those observed in the current study. For example, of the 17 randomized trials of lay-led self-management programs in this review demonstrated effect sizes for pain of 0.10 (current study 0.11) and depression of 0.16 (current study 0.18).

Although we did not observe an effect with self-efficacy as observed in other trials (ranging from 0.30 to 0.40), we did observe an improvement in provider communication (0.23). Cancer survivors in the post-treatment period neither have the frequency nor regularity of health system interaction as with other chronic conditions such as asthma and diabetes and therefore may not have had ample opportunity to use their self-management skills, which could be the cause of the neutral scores on this domain. However, the improvement observed in provider communication is a related and similarly important skill for this population. Provider communication is a necessary component of the Chronic Care Model, which promotes collaboration between patients and providers in partnership to achieve improved outcomes (5). This is especially important in survivors who may experience both late and long-term side effects from treatment that can change over time, and may require ongoing vigilance and care.

Another observation from our study could be explored in future research is our observation of improvement over time in the control group, which although was to a lesser degree, was statistically significant in three constructs (energy, sleep, and stress). Other researchers have suggested that positive adjustment or post-traumatic growth over time following a stressful event such as cancer can occur (19–21). Thus, one possible explanation for this finding is that survivors have accepted a “new normal” and therefore the increase over a time is a reflection of this perception. Additionally, there may be some endogenous aspects to a survivor’s improvement that could be capitalized upon in future iterations of the program.

Limitations of this study are that we may not have quantitatively measured all the outcomes of relevance in this population. For example, we did not directly measure social support or the unique benefits among caregivers such as family communication. Additionally, while the majority of respondents completed the final measure, we were unable to measure final outcomes in all respondents. However, we utilized repeated measures analysis to utilize data from all respondents regardless of completion to minimize this potential source of bias. Additionally, we chose to include survivors in the post-treatment stage only to support the unmet need for transition support. Although it is reasonable to expect that similar benefits would be observed in survivors at other points in the continuum, additional evaluations with survivors at other time points should be conducted.

A recent review of 16 self-management programs that have been utilized with a variety of cancer survivor populations promotes the use of the Chronic Care Model and particularly support for self-management in addressing needs across the continuum from diagnosis to survivorship (22). Aspects of self-management highlighted in this review as beneficial for survivors are also highly visible “active ingredients” in the CTS program and include: goal setting, realistic action plans, partnering with providers, and identifying aspects of health and healthcare that patients can self-manage with confidence. Although the attention to self-management interventions in this population is increasing, this review concludes that there is an urgent need for the translation of these interventions into practice, particularly in the post-treatment period. The authors suggest that interventions at this point in time can be especially helpful in easing transition to less regular contact with oncologists and dealing with the psychosocial and functional challenges into survivorship.

Contemporary views of effectiveness have evolved to suggest that it is influenced not only by efficacy, but reach of the program as well as implementation with fidelity (23). Our enrollment of over 300 cancer survivors and caregivers to this effectiveness study and the diversity of the study population according to cancer type, time since diagnosis, age, and other characteristics as shown in Table 1 suggests that this program can reach and appeal to the general cancer population. By partnering with a community agency with state-wide reach for delivery of the original CDSMP Program with certified facilitators and extensive experience in delivering the program, we were further able to deliver the new adapted version in keeping with the principles of original program method. When taken in sum, these outcome and implementation data demonstrate that survivors who participate in the CTS program experience a small but measurable net gain over time in important survivorship domains in comparison to those who receive no intervention, and that the program can fill an important gap in meeting the ongoing need for management of post-diagnosis issues in this growing segment of the U.S. population.

The implementation of self-management support is particularly challenging in the cancer environment for a number of reasons including the use of multiple specialty care providers from diagnoses through to treatment and survivorship, lack of an evidence base to guide follow-up surveillance and decision making, complex late and long-term side effects requiring detailed patient history and records, and limited oncology system capacity. While the delivery of self-management programs to date has been driven by innovations in primary care, a recent emerging trend in support of needed system and policy change for cancer survivors is the establishment of patient-centered medical homes (PCMH) in the oncology setting (24). Future research is needed to support policy change to ensure that patients receive self-management support that is tailored to their cancer needs across oncology and a variety of other settings, driven by patient needs and preferences. Additional research is also needed to understand which outcomes are most relevant in this population toward demonstrating cost-effectiveness that can inform needed system and policy change.

Decreased emergency room visits and hospitalizations are of relevance to cost in other chronic illness populations (14), but outcomes such as overuse of care/screening may be even more important for cancer survivors. Patterns of care outcomes are difficult to track in with multiple payor systems, but policy changes to support the collection and analysis where possible in Medicaid/Medicare or other single-payor systems should be pursued to further evaluate outcomes from self-management support for cancer survivors. The CTS has enormous potential to be widely disseminated by tapping into existing channels in the community and among providers that have already been established with the CDSMP Program; however, the successful implementation of self-management interventions such as the CTS is reliant upon buy-in by oncology providers, survivors, and the healthcare system to recognize benefits such as those observed in the current report. As evidence continues to mount on the effectiveness of the CDSMP in other chronic disease populations (25, 26), and models of survivorship care continue to develop, policy and system support for self-management as a vital and viable component in successful transition to survivorship is needed.
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China is experiencing population aging, increased prevalence of chronic diseases, and reductions in the frequency of healthy lifestyle behaviors. In response to these significant transitions, China is implementing major reforms in health care services with a focus on strengthening primary health care. In this paper, we describe a 12-month diabetes management program, the Happy Life Club™ (HLC™), implemented in a primary health care setting in Beijing, that uses doctor and nurse health coaches trained in behavior change techniques and motivational interviewing (MI). This paper reports the results of this pilot study and discusses issues involved in the implementation of Chronic Diseases Self-Management Programs in China. The intervention group showed improvements in HbA1c levels at 6 months and both the control and intervention groups showed reductions in waist circumference over time. Systolic blood pressure improved over time in the intervention group. The intervention group showed improvement in quality of life across the intervention period and both groups showed decreases in psychological distress across the intervention. Doctor visits increased between baseline and 6 months, but there was no change in doctor visits between 6 and 12 months for both groups. The effects were modest, and further investigations are required to evaluate the long-term impact of health coach approaches in China.
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INTRODUCTION

China is now following the trajectory of many Western countries in terms of population aging, increased prevalence of chronic diseases and reductions in the population frequency of healthy lifestyle behaviors. For example, over the period 1998–2008, the incidence of diabetes mellitus (DM) tripled in China and, from 1991 to 2006, physical activity levels decreased by 32% (1, 2). In response to these significant transitions, China is implementing major reforms in health care services for its 1.4 billion citizens. The primary health care reforms, first announced in 2009, aim to deliver basic chronic disease care through community health services with referral of complex cases to the tertiary hospital system (3, 4). Chronic illness management approaches in China are neither typically patient centered nor do they include a central role for the patient in the self-management of their condition (5). Furthermore, patients are often dissatisfied with the medical services they receive while doctors focus on providing medications to manage chronic diseases rather than the facilitation of behavior change to moderate or control these conditions (6, 7).

Our work in China has focused on designing diabetes management programs that can be delivered effectively and efficiently in primary health care settings. Over the last decade the number of cases of DM in China has increased to the extent that China now has the highest number of DM cases globally. Xu et al. (8) estimated that in 2010, the prevalence of DM was 11.6%, representing 113.9 million adults. The prevalence of DM increases with age in Chinese adults: in those aged 70 years and over it is estimated that 21.8% of women and 22% of men have diabetes (9). The Chinese government has recognized the need for new approaches to the management of DM including self-care education and the incorporation of healthy lifestyle interventions into routine care (10, 11). However, such approaches need a trained workforce of health professionals who understand and embrace patient-centered care and who possess the requisite skills in behavior change and counseling principles and practice. Such an approach, involving the training of doctors and nurses in patient-centered care and behavior change techniques, has been piloted and developed into a diabetes self-management program in Beijing, China: the Happy Life Club™ (HLC™). This program is based on a similar program developed in Australia (12).

The HLC™ program involves nurses and doctors in primary care settings, trained in motivational interviewing (MI) and behavior change techniques, delivering face-to-face and telephone coaching to patients with T2DM. MI is a way of communicating with patients that is collaborative in style and focused on how patients talk about change (13). In order to facilitate change, it is assumed that the patient needs to elicit their own ideas about change as they will then be more likely to act. MI is founded upon an attitude of acceptance and compassion. It aims to strengthen the patient’s motivation to achieve a goal by resolving ambivalence. MI is linked to the stages of change approach whereby the coach assists the patient to work through stages of change, from no intention to change to a commitment to change and action (14). The MI approach has been shown to be effective in achieving glycemic control in adults with T2DM but to date the approach has not been tested widely in the Chinese context (15). Therefore, the purpose of this paper is to report findings from the pilot HLC™ study and discuss issues involved in implementing a CDSMP developed for Western primary care in a Chinese setting.

MATERIALS AND METHODS

SAMPLE AND PROGRAM SETTING

The data reported in this article are based on a 12-month pilot study of n = 100 patients of age 55 years and over with Type 2 Diabetes Mellitus (T2DM). The pilot study was conducted in Fangzhuang. The Fangzhuang community is located in the south of Beijing and has a resident population of 110,000; 21.4% of which are aged 60 years and above. The community has an established community health service system that includes a large Community Health Center (CHC) or community hospital which, administrated by the local government, functions as the main primary health care provider. The CHC includes five community health stations (CHSs), which aim to serve the health needs of the local communities. Participants were approached consecutively as they attended their usual diabetes appointment and asked if they wished to participate in the study. Recruitment continued until 100 patients had agreed to participate. The patients were randomly allocated to the intervention group or the control group (see below). Health professionals in the CHC and the CHSs are government employed doctors and nurses. The pilot study was subsequently expanded into a pragmatic cluster randomized controlled trial (16). The study was approved by the Monash University Human Research Ethics Committee.

THE INTERVENTION

The HLC program uses trained health coaches. In the pilot study, the control group received usual care provided by a family physician where patients are typically referred to diabetes specialists and/or Traditional Chinese Medicine (TCM) practitioners. The intervention group received telephone and face-to-face coaching in addition to usual care. The key components of the intervention were patient-centered care and the use of MI (13) to help effect change in diet, physical activity, and general chronic disease self-management behaviors. In the first 3 months, participants received two face-to-face and two telephone coaching sessions per month after which, as the participants gained confidence in self-management, the frequency diminished. Overall, the intervention group received a maximum of 19 telephone coaching and 18 face-to-face coaching sessions. The intervention ran for 12 months.

COACH TRAINING

The health coaches (experienced doctors and nurses) received a certified training program. Doctors and nurses were chosen to deliver the intervention as they are by far the main providers of health care in China. Other health professionals such as diabetes educators are virtually non-existent in the Chinese health system (17). The training program consists of a self-learning package and health coach skills workshops. The self-learning package included key concepts in patient-centered care, health psychology and behavior change approaches, the epidemiology of diabetes, and the role of MI in behavior change. The self-learning package was followed by a 2-day intensive MI workshop. This workshop covered the concepts and spirit of MI including: promoting a patient-centered approach and a collaborative coach style that focused on the stage of behavior change of targeted lifestyle behaviors relevant to chronic disease management; eliciting patient’s intrinsic motivation to change; promoting client choice; building self-efficacy; and resolving patient ambivalence. The workshop included the application and practise of MI core skills: the use of open-ended questions; affirmation; reflection, and summarizing across the behavior change process. During the implementation of the HLC™, refresher workshops were conducted and, 1 month after the initial training, the coaches participated in a further half-day advanced training workshop.

MEASURES AND STATISTICAL PROCEDURES

Clinical, self-reported health, and well-being measures, and health service use were collected at baseline, 6 and 12 months. Clinical measures included HbA1c, blood pressure, waist circumference, and BMI. Quality of life was measured using the WHOQOL-BREF (18). Psychological well-being was measured using the Kessler Psychological Distress Scale (K10) (19). Participants were asked how often they had visited the doctor in the last 6 months. Differences between the control and intervention groups at baseline, 6, and 12 months were assessed using repeated measures ANOVA with the control and intervention groups as between-subjects factors. Effect sizes were calculated.

RESULTS

Table 1 shows the baseline characteristics of the participants (n = 100). At the 6-month follow-up, n = 5 participants were lost to follow-up: one participant died and four participants moved house and could not be contacted. There were no differences between the groups in terms of key demographic variables at baseline except that the control group participants were more highly educated. Sixty-seven percent of the total sample was women.

Table 1 | Baseline characteristics of participants.
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Table 2 shows a comparison between the control and intervention groups at baseline, 6, and 12 months on key clinical and health measures.

Table 2 | Mean scores and SD for clinical, self-reported health, and well-being measures and doctor visits at baseline, 6 and 12 months for the control and intervention groups (n = 100).
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There was a significant interaction effect between HbA1c and group over the period baseline to 6 months (F = 7.098, p = 0.009). The intervention group showed significant improvement in HbA1c levels between baseline and 6 months. However, the effect size was small. Neither group showed changes in HbA1c over the period 6–12 months. There was a significant interaction effect between systolic blood pressure and group (F = 5.194, p = 0.006), indicating that the intervention group significantly improved over time compared to the control group. Again, the effect size was small. Diastolic blood pressure and BMI did not change across the intervention period for either group; however, waist circumference decreased for both groups over time (F = 8.591, p < 0.001). There was no significant difference between the groups in terms of decrease in waist circumference. The effect size was small to medium.

There was a significant interaction effect between quality of life and group (F = 4.612, p = 0.011). The intervention group showed improvement in quality of life across the intervention. The effect size was small. The control group showed no significant change in quality of life across the intervention period. Both groups showed a decrease in scores on the K10 between baseline and 6 months (F = 11.306, p < 0.001) and between 6 and 12 months (F = 4.577, p = 0.035), but there were no significant differences between the groups. The effect size for changes over time was medium. In terms of visits to the community doctor in the last 6 months, both groups showed a significant increase in doctor visits between baseline and 6 months (F = 4.844, p = 0.030), but no change between 6 and 12 months. The effect size for changes over time was small.

DISCUSSION

The pilot study demonstrated that a CDSMP using Western concepts of behavior change and MI has an effect on the management T2DM particularly in terms of the key physiological parameters of HbA1c levels and systolic blood pressure. However, the effect sizes were small. By 6 months, the intervention group had achieved the goal of an HbA1c <7% and this may have contributed to no further significant reductions in HbA1c at 12 months. The intervention group also showed improvements in quality of life across the intervention and both groups showed reductions in psychological distress.

Both groups showed improvements in some of the clinical and health indicators. This may be due to participation effects, with no differential effect due to the intervention. In China, people with T2DM do not regularly monitor their condition, including HbA1c levels, due to cost. The control group received feedback about their HbA1c levels and this may have motivated them to implement self-management approaches (Hawthorne effect). The study was conducted in a residential area where there was the potential for contamination between the groups. The participants lived in the same building or residential area and potentially had close interaction when shopping or participating in community activities. Participants in the intervention group may have discussed their coaching with other residents. While the coaches were asked not to use MI with their other patients, it is difficult to control this. Coaches may have used the techniques with patients outside the intervention group.

While one of the aims of a CDSMP is to reduce hospital-based specialists’ visits in order to reduce health care costs, in our pilot community, doctor (general practitioner) visits increased. We concluded that this increase was largely due to an improvement in doctor–patient relationships. In China, dissatisfaction with the services provided by hospital-based doctors is very high (20). The HLC pilot may have increased the participant’s confidence in gaining a higher quality of care from their community doctors thus increasing primary health service use.

There are few trials of behavioral and psychological approaches to the management of T2DM in China. One recent but small 12-week intervention (n = 40) that used cognitive behavior therapy (CBT), found that the CBT group showed reductions in fasting glucose, HbA1c, and depression compared to the usual care group (21). A systematic review of lifestyle interventions aimed at preventing T2DM in developing countries (22) identified only one Chinese study (23). There is a pressing need to rigorously evaluate the different behavioral and psychological approaches to the management of T2DM in China, particularly when interventions that have only been proven effective in Western settings are used.

We have attempted to address the issues raised by this pilot study in the full pragmatic cluster randomized controlled trial (11) where there is more geographical separation between the groups. The full trial is also sufficiently powered to detect differences between the groups. The pilot study was conducted in a relatively high SES urban area in Beijing. Its applicability in rural and low SES areas is unknown and requires further testing. In the full trial, which includes sampling across SES groups, the influence of SES will be examined.

CDSM approaches require a health workforce that is highly trained in communication skills, patient-centered approaches, and behavior change frameworks and skills. Traditionally, there has been little focus on these skills in health care practitioner training in China (24). Behavior change and psychological approaches to the prevention and management of chronic illnesses are limited in China as there are only 2.4 professionals with psychology training per 1 million of the population (25) compared to 3500 nurses and physicians per 1 million of the population (17). Consequently, psychological and behavioral approaches to health and illness have not been widely endorsed either by medical practitioners, policy makers, or the general population. We were therefore interested in whether a Western model of CDSM would successfully translate into a Chinese setting. It would seem that health literacy concerning chronic illnesses in China is improving, especially among women and those with higher SES (“a long illness turns a patient into a doctor”) (26). In addition, the holistic mind–body approach embodied in TCM, where it is assumed that health is governed by emotion and thoughts, is actually consistent with CDSM approaches (27). Despite the modest effects found in this pilot study, we were pleasantly surprised by how well our CDSMP was adopted by both the coaches and the patients. We could not put it better than one of our coaches:

MI is a powerful tool. Since using it, both me and the patient have opened our mouths, and have more conversations… We work together and start talking about what small steps to take, and what is the easiest way to go… Patients then have their ideas of targets and a plan. I encourage them constantly… It does not work immediately, but several months later, I find they really get success… if one can maintain a new behavior for 3–6 months, the behavior seems to be a stable life habit.

The patients showed similar positive views about their experiences of the intervention:

Before this project, I was quite negative about my disease and for everything I just relied on my doctors. But now, I can manage the disease by myself. If my blood sugar level is high I will try to find the reason by myself first … because I am the person who knows me better. I do not feel the disease is a huge burden to me anymore and that is really good. (Female, 61 years old, duration of T2DM 8 years)

Our qualitative results support the view that patients appear to have benefited from the approach in terms of changing health behaviors and gaining confidence in managing their T2DM. Patients in the intervention group were also able to reach the HbA1c goal of 7% and improve systolic blood pressure. However, we need stronger evidence to conclude that our approach will lead to long-term changes in T2DM management.
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Most nations have responded to the current and projected burden of chronic illnesses by promoting patient centered care and self-management approaches (1). In the current paper, we focus on Australia and the UK where chronic illness has a major impact upon the burden of disease on individuals, society and its institutions, and the use of health services1. Thus of necessity, Australian and UK health policy, funding, and service delivery have a strong focus upon chronic disease and its treatment and prevention. It is noteworthy that both the UK and Australia fund individual health care costs through universal insurance paid from general taxation rather than via a user pays model and this strongly and positively impacts on service access and equity. Further, both countries’ policies on chronic disease management have been influenced by Wagner’s Chronic Care Model (3) and Lorig’s chronic disease self-management program (4).

AUSTRALIA

The Australian health system relies heavily on its primary health care system and the Medicare2 universal insurance coverage scheme to deliver and fund health care services to its citizens and permanent residents. Primary health care physicians (General Practitioners: GPs) provide the bulk of medical services and primary health care in Australia. Access to specialist medical care is obtained by referral from GPs in a shared care model. Other primary health practitioners, including psychologists and allied health practitioners, have access to Medicare funding for patients following GP referral and shared case management. For Australian patients with a chronic illness, the GP may devise, in consultation with the patient, a Chronic Disease Management Plan3 and/or a Team Care Arrangements Plan4. The Plans identify the patient’s health care needs, specify the services to be provided by the GP and other health professionals, and outline the actions that the patient needs to take. Detailed Health Assessments are also funded utilizing Health Assessment Proformas.

Australia’s universal insurance access to support the diagnosis and management of chronic illness is a stand out feature of its health system (5). While chronic illnesses have major well-being, social, and financial effects, in Australia, the costs to the individual of health care are minimized compared to other countries, although it seems that the new national government may attempt to reduce costs to government by increasing the contributions of individuals to their health care costs (6). A further standout feature of the Australian approach to chronic illness has been the recognition that the key to long-term population control of chronic illness is best obtained through modification of risk and protective factors underpinning their development and progression. This is reflected in the Australian Institute for Health and Welfare’s 2012 report on Risk Factors contributing to Chronic Disease (7). It asserts:

The development of chronic diseases is strongly associated with the behavioural risk factors of smoking, physical inactivity, poor diet and the harmful use of alcohol. These behaviours can contribute to the development of biomedical risk factors, such as high blood pressure, obesity and high cholesterol. (p. 9)

A very useful aspect of this approach is that it not only focuses on the epidemiology of chronic illnesses but it also focuses on the epidemiology of the underlying risk and protective factors that directly influence the development and progression of the illnesses. This is a useful and appropriate focus that has been reflected in the activities of many government-funded bodies such as VicHealth5 since the mid 1980s. VicHealth is a state agency focused on health promotion. While it was initially funded by tobacco taxes and focused on smoking cessation, VicHealth has expanded into much broader programs of health promotion and prevention of chronic disease. The other Australian states have also established similar bodies focused on chronic disease reduction (e.g., Healthway in Western Australia, and programs such as OPAL – Obesity Prevention and Lifestyle in South Australia). Most states run significant programs in smoking cessation, obesity reduction, sexual health, and lifestyle modification.

At the national level, the Sharing Health Care Initiative (SHCI) (8) 2002–2004 provided a focus upon alternative approaches to CDSM for the purposes of formulating national policy. The $36.2 million initiative tested a range of chronic disease self-management models that could be suitable for the Australian health care system and incorporation in the subsequent 2005 National Chronic Disease Strategy (NCDS) (9). The Initiative was a model for evidence-based policy and it led to a high degree of agreement about the appropriate frameworks and policies for CDSM in Australia.

However, while the basic policy settings and approaches concerning chronic illness have been agreed for some time in Australia, the structure of the bodies coordinating these efforts is again in flux. Recently, the Australian Government announced that it was going to discontinue the national Australian National Preventive Health Agency (ANPHA)6 and relocate its functions within the Commonwealth Department of Health and to terminate the National Partnership Agreement on Preventive Health (10). The National Partnership Agreement on Preventive Health announced by the Council of Australian Government on 29 November 2008 was also terminated on 30 June 2014.

Notwithstanding the strong and long-standing emphasis upon behavior risk and protective factors, Australia has a shortage of practitioners trained in the use of behavior change techniques to promote the prevention and effective management of chronic illness. While there is wide recognition of the benefits of behavior change approaches, it falls short of the whole of government approach taken by, for example, the UK House of Lords Science and Technology Select Committee review (11) of behavior change approaches. The Committee noted that:

The aim of much government policy is to bring about changes in people’s behaviour and so a government’s success will often depend on their ability to implement effective behaviour change interventions whilst, at the same time, avoiding significant harmful side effects.

In Australia, while there is a strong psychologist workforce, the training in behavior change principles and concepts amongst other clinicians, especially medical practitioners, is patchy. The Happy Life Club™(12) clinical research program and its Australian predecessor the Good Life Club (13) have demonstrated how training doctors and nurses can deliver robust improvements in chronic illness such as diabetes. Thus, we consider that training of the wider clinical workforce in behavior change principles and practice is a priority for the effective prevention and management of chronic illness in Australia.

UNITED KINGDOM

Primary health care is fundamental to the delivery of health services in the UK. The National Health Service funds primary and specialist care and patients register with a practice of their choice (14). As in Australia, British GPs play a “gatekeeping” triage role through a referral system to specialists. Health services are essentially free except for medications and dental and optometry care. This contrasts with Australia where some patient co-payments for GP services are now common.

The modern UK health policy approach to chronic illness management occurred at a similar time to Australia’s response. In 1999, in recognition of the growing prevalence of chronic illness and the complexity of patient needs, the UK government proposed more involvement by patients in decision making about their care (15). An outcome of this approach was the Expert Patient Program (EPP), which commenced in 2002, and was based largely on Lorig’s generic lay led CDSMP (4). With the growing recognition of the need for integrated care for people with multiple chronic conditions, UK health policy later explicitly incorporated Wagner’s Chronic Care Model and the Kaiser risk pyramid model into its chronic disease management approach (16, 17). The NHS Health and Social Care model focused on the integration of health and social care and was based on extensive community consultations. Patients with high, medium, and low risk of poor outcomes were linked to three different tiers of intervention, respectively: case management, disease management, and self-care management (17). Case management is the responsibility of “Community Matrons” (nurses) who are responsible for health and social care, and support self-management to reduce hospital admissions.

Despite early optimism that the EPP would improve health and reduce health care costs, some critics have questioned its value. Griffiths and colleagues (18) noted that while evaluations of the UK EPP found improvements in patient self-efficacy, self rated health, and the use of health services remained unchanged. They also noted that UK CDSMP led by health professionals have shown stronger effects in people with specific chronic conditions such as heart disease and diabetes. Greenhalgh (19) argued that the EPP in the UK has failed to take account of the impact of economic conditions, social support, health literacy, and cultural norms in CDSM. She proposed a social ecology approach whereby the responsibility for the prevention and management of chronic illness rests with individuals, health professionals, and the wider society and recognizes the social determinants of health. In a recent review of EPP, Vadie (20) noted that the EPP has not fostered alliances between patients and health professionals and generally there has been a lack of engagement with the programs by clinicians. Further, the program has failed to reach those who are most disadvantaged (20).

Despite these criticisms, self-management approaches are strongly endorsed within the UK health care system and CDSMP have evolved and incorporated new models in response to early criticisms. Currently, a number of not-for-profit agencies are engaged with the NHS in delivering innovative CDSMP programs. For example, Self-management UK (21) is a key provider of self-management programs in the UK. It also provides a consultancy service for NHS clinicians to help them design and implement programs that are locally responsive. Their program Self Management for Life attempts to address early criticisms of the EPP by encouraging better communication between the patient and the health care team. Similarly, the UK Health Foundation has developed Co-creating Health that aims to imbed self-management in mainstream health services (22). It incorporates Wagner’s Chronic Care Model, self-management support, and collaboration between the service providers and patients in planning and delivery. The model trains patients in self-management, trains clinicians in self-management support skills, and addresses system level processes to support effective and efficient chronic disease management. An innovative key feature of the model is co-production where both the patient and the clinician training are delivered by a clinician and a layperson living with a chronic condition.

The UK experience recognizes the importance of changing practice among clinicians as well as changing patient behaviors. The evaluation of the Co-creating Health program identified four ways to promote clinician practice change to support the sustainability of self-management approaches and embed these approaches within the health care services (22). Targeting whole teams, utilizing influential clinicians, providing support to clinicians after the initial training program, and incorporating self-management skills training in health care education were key recommendations. The emphasis on early skills training and ongoing professional development in the area of self-management support and behavior change principles is a strong feature of the current UK approach.

CONCLUSION

Both Australia and the UK face similar challenges in terms of the increasing prevalence of chronic conditions and patients with complex health and social care needs. Both countries have adopted models of chronic disease management that have their origins in the US. However Australia and the UK fund their health systems largely through general taxation and therefore are in a better position than most nations to provide accessible and equitable health care for people living with the burden of chronic illnesses. Governments in both countries have shown support for CDSMP and programs have evolved over the last 15 years to respond to gaps in delivery; however, the current Australian Government seems somewhat less committed to preventive approaches than its predecessor as evidenced by the downgrading of the ANPHA (see text footnote 6) and its greater reliance upon co-payment patient funding initiatives. A key issue for the delivery of CDSMP is the quality of clinician skills and training. In the modern crowded curriculum, many medical and health care undergraduate degrees pay scant attention to effective patient–clinician communication, behavior change skills, patient centered care, and social determinants of health despite the recognition of their importance in patient care (23). A recent review of behavior change counseling curricula for medical students found that the majority of studies reported only eight or less curriculum hours devoted to these fundamental skills (24). In order to embed CDSM approaches in our health systems, it is necessary to create a workforce that understands the importance of these approaches in delivering quality health outcomes and who will champion genuine partnership approaches to the management of chronic illness.
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1For an overview of specific country approaches to chronic disease management the reader is referred to the European Observatory on Health Systems and Policies paper on managing chronic illness in eight countries including European countries, Australia and the United Kingdom (2).

2http://www.humanservices.gov.au/customer/dhs/medicare

3http://www.humanservices.gov.au/customer/services/medicare/chronic-disease-management-plan

4http://www.health.gov.au/internet/main/publishing.nsf/content/mbsprimarycare-chronicdiseasemanagement

5http://www.vichealth.vic.gov.au

6www.anpha.gov.au/
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Chronic conditions are the leading cause of growing healthcare spending, disability, and death in the U.S. In the wake of national health reform, policy makers and healthcare professionals are becoming increasingly concerned in containing healthcare costs while improving quality of patient care. A basic policy question is whether the Chronic Disease Self-Management Program (CDSMP), a widely distributed evidenced-based self-managed program, can be cost-effective in managing chronic conditions while improving quality of life. Utilizing data from the National Study of CDSMP, the primary objective of the current study is to estimate cost-effectiveness of the CDSMP program among individuals with at least one chronic condition. The second objective is to determine how cost-effectiveness ratios vary by depression status. EuroQol-5D (EQ-5D) was used to measure health-related quality of life (HRQOL) of CDSMP participants, which was then converted to quality-adjusted life years (QALYs) for cost-effectiveness analysis. Participants who completed the CDSMP program experienced higher EQ-5D scores from baseline to 12-month follow-up (increased from 0.736 to 0.755; p < 0.001). The incremental cost-effectiveness ratio (ICER) ranges from $83,285 to $31,285 per QALYs, which can be comparable to the common benchmark of $50,000/QALYs. ICER by baseline depression status indicates that it will cost more per QALYs gained for those diagnosed with depression based on their Patient Health Questionnaire-8 score. However, cautions should be taken while considering this point estimate too literally because the average cost for CDSMP participants was a rough estimate and based on several simplifying assumptions. Identifying cost-effective strategies that can lower the burden of chronic disease among community-dwelling adults is critical for decision makers in allocating limited resources. Policy makers and community organizations can use this information to guide funding decisions and delivery of CDSMP programs for individuals with multiple chronic health conditions.
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INTRODUCTION

With the rapid aging of the baby boomer cohort, it is estimated that one in five Americans will be 65 years or older by 2030 (1). Simultaneously, the existence of multiple chronic conditions among Americans 65 years or older is becoming increasingly prevalent, with 60–75% of older adults having at least two chronic conditions (2), many of which are preventable (1). Moreover, the number of Americans with chronic conditions is projected to increase by 37% by the year 2030 (3). More than 75% of total healthcare costs are attributable to the treatment of chronic illnesses (3). Furthermore, chronic conditions among older adults are associated with lower quality of life and increased limitations in activities of daily living (4–7).

With a mission to promote health and the quality of life in Americans, the U.S. Department of Health and Human Services’ Center for Disease Control and Prevention (CDC) has supported population surveillance of health-related quality of life (HRQOL) (8). HRQOL is a multi-dimensional measure, which is defined as “perceived physical and mental health over time” (9). It can be considered as a part of a person’s overall quality of life that is determined by his or her health status. Because HRQOL addresses physical and mental health of a large number of individuals, it can offer current health data that public health agencies need to assess population health. In light of the growing prevalence of chronic illness, healthcare burdens, and concerns for promoting population health, service providers and policy makers are pursuing cost-effective ways to design self-management programs that can improve the health and well-being of the population (10, 11). As healthcare costs continue to rise for treating chronic diseases, identifying ways to manage the progression of multiple chronic conditions among older adults is critical and time-sensitive (12, 13).

To promote health and the quality of life of community-dwelling older adults, federal, state, and local stakeholders are implementing evidence-based initiatives to engage individuals in managing chronic health conditions while improving health outcomes (14, 15). One such approach is the implementation of self-management programs that improve health and quality of life while simultaneously reducing costly healthcare utilization (16–20). These self-management programs have the potential to embrace the triple aim goals of healthcare (better care, improved patient care experience, and lower cost of care) that will enhance population health (21).

The Chronic Disease Self-Management Program (CDSMP), one of the well-studied evidence-based programs, improves health status and chronic illness symptoms while showing promise for lowering healthcare spending through the reduction in hospitalization (22, 23). Although evidence suggests that CDSMP can improve health outcomes among patients with chronic diseases (24–26), little is known about the cost-effectiveness of improving HRQOL among CDSMP participants. Moreover, program effectiveness may vary when chronic diseases are accompanied by depression because individuals with depression are less likely to complete the self-management education programs than those without depression (27). Thus, the current study has two goals: (1) to perform an economic evaluation of the CDSMP by utilizing a cost-effectiveness analysis of HRQOL among CDSMP participants from baseline to 6-month and 12-month follow-up; and (2) to examine how the intervention effectiveness varies for participants with or without depression at baseline.

MATERIALS AND METHODS

NATIONAL STUDY OF CDSMP AS STUDY BASIS

The current study utilized a change in HRQOL measures at three time points (baseline, at 6-month, and at 12-month) to examine the cost-effectiveness of the intervention among middle-aged and older adults enrolled in the National Study of the Chronic Disease Self-Management Program (CDSMP). Data were analyzed from workshops delivered nationwide by 22 licensed sites in 17 states across the nation from August 2010 to April 2011. CDSMP workshops were supported by various federal, state and local sources, healthcare organizations, and community agencies. The eligibility criteria and recruitment, intervention delivery, and referral activities are described elsewhere (22). Sites already licensed to deliver CDSMP were selected and then agreed to participate in the National Study, delivering the manualized workshops following standardized intervention protocols and submitting data for study purposes. Data were collected in person before the start of the intervention (baseline) and at 6 and 12 months post-intervention by mail/phone. Investigators had no role in leader training, workshop recruitment, or program implementation. Each CDSMP delivery site recruited people for workshops in their usual fashion, which included referrals from organizations serving older adults (e.g., senior centers, healthcare facilities, and social service organizations as well as self-referrals from other recruitment activities including flyers, brochures, and health fairs). The intervention was designed to focus on content areas including (a) techniques to manage typical responses to chronic health problems such as frustration, fatigue, pain, and isolation: (b) improving healthy behavior such as physical exercise for maintaining and improving strength, flexibility, and endurance; and (c) appropriate use of medications, effective communication with healthcare professionals (24, 28). For the purpose of this study, participants with complete information on indicators of HRQOL at baseline, 6-month, and 12-month follow-up were included.

Study sample

As a part of translating this intervention, CDSMP included 1,170 community-dwelling individuals at baseline, 6 months, and 12 months across the nation. A total of 825 (71%) participants completed 12-month follow-up assessment including HRQOL measures and approximately 77% (n = 903) participants completed 6-month follow-up (29). While attrition was minimal for a community-based translational research study, HRQOL information at the 6-month follow-up data was missing for 77 participants (N = 748 contributed to the final analyses). Few differences were observed based on data attrition. Participants who completed follow-up assessments at 6-month and 12-month tended to be older, and completers of the 6-month assessment were more likely to be non-Hispanic White (15). Institutional Review Board approval for the National Study was obtained at Stanford University and Texas A&M University.

MEASURES

Health-related quality of life measures

In the current study, we focus on the healthy-days measure of HRQOL because it captures the key concepts of population health and well-being. This construct is aligned with one of CDSMP’s main objectives of empowering program participants to better manage their chronic conditions and experience a higher quality of life. Healthy-days measures are important components that assess HRQOL. The HRQOL includes a set of four questions (8):

1. Would you say that in general your health is; Excellent, Very good, Good, Fair, or Poor?

2. Now thinking about your physical health, which includes physical illness and injury, for how many days during the past 30 days was your physical health not good?

3. Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?

4. During the past 30 days, for about how many days did poor physical or mental health keep you from doing your usual activities, such as self-care, work, or recreation?

In the current study, we utilize an “unhealthy days” summary measure, which is based on the second and third questions, estimates the overall number of days when physical and mental health was not good. We then calculate the number of days estimated to be healthy, which is the complement to unhealthy days measure (total number of “healthy days” limits to maximum of 30 days as this is the maximum possible value that this measure could possibly take). These items have been extensively used for evaluating program objectives in other studies (8, 30–33) and the validity of these measures has been confirmed in population based samples. Participants responded to each item with the number of days ranging from 0 to 30.

Cost measures

The average cost per CDSMP participant varies by the number of enrolled participants per workshop with the estimated per-participant cost ranging from $219 to $583 (23). In the National Study of CDSMP, 145 workshops had an average size of 12.7 (±4.18) participants, with the majority of workshops (66.2%) having between 8 and 16 participants. A detailed description of the cost measures reported by CDSMP delivery sites appears elsewhere (23). Based on extant literature confirmed by experts in the delivery field, we estimated program costs at $350 per participant, assuming an average of 10 participants in each CDSMP workshop (23). These program costs typically include licensure costs, trained peer personnel, materials, and any space rental costs (34). Because the CDSMP was a community-based program and goal that this type of self-management program is to provide evidence regarding resources needed to deliver within the community, cost data are collected at the aggregate level. In the case of CDSMP, per-participant costs were aggregated at the workshop level. Individual-level cost data are less valuable for the effective implementation of this type of community-based program.

Other participant-level measures

Participants’ demographic characteristics measured at baseline included age, gender, race/ethnicity, and number of chronic conditions. Measures and a sample questionnaire can be found in English and Spanish (35). Depressive symptoms were measured using the Patient Health Questionnaire (PHQ) (36). Self-rated items (9 DSM-IV criteria) scored from 0 (not at all) to 3 (nearly everyday) were added to determine overall PHQ score of study participants at baseline. A score greater than or equal to 10 was considered clinically depressed because this cut-off point of 10 has a sensitivity and specificity of 88% in detecting a diagnosis of major depression in primary care patients (36). The reliability of the PHQ-9 is high, with a Cronbach’s α of 0.89 and test–retest reliability of 0.84 (37). We used an eight-item version of the PHQ (38), which excludes the item that asks patients if they have been bothered by “thoughts that you would be better off dead or of hurting yourself in some way.” Scores for the eight-item version of the PHQ range from 0 to 24, and are highly correlated with scores on the nine-item version (r = 0.997) (38).

ANALYSIS

HRQOL, EQ-5D, and QALYs

The CDC-derived measure of HRQOL is one of the most commonly used outcome measures for evaluating burden of disease in public health research. However, a single measurement such as quality-adjusted life year (QALY) is considered as a more useful measure for cost-effectiveness analyses (38–40). This is because QALY uses preference-based measures of HRQOL, which uses summary scores (i.e., utility values) to represent population preferences for different health states. Because the number of unhealthy days are not preference-based measures of HRQOL (as asked in the CDSMP survey), the CDC “healthy days” measures cannot be used directly in the cost-effectiveness analyses (41). Since the CDSMP survey did not include preference-based measure of EQ-5D, the non-preference-based scores of “healthy days” measure was converted to preference-based EuroQol 5D (EQ-5D) utilizing the method proposed by Jia and Lubetkin (42). The EQ-5D is an internationally developed preference-based (29, 43) method that provides a measure of utility scores to calculate QALYs which is used in cost-effectiveness analyses (44). EQ-5D estimates are obtained from healthy days by matching the cumulative distributions of the two HRQOL measures and EQ-5D from Behavioral Risk Factor Surveillance System and Medical Expenditure Panel Survey datasets (42). For example, we obtained EQ-5D utility score corresponding to number of “healthy days” measures in our sample. Detail description of the estimation method including underlying assumptions can be found in Jia and Lubetkin (42). Utility values range from 1 (best possible health state) through 0 (death) (44). We then used EQ-5D scores to calculate QALY for the calculation of cost-effectiveness ratios.

Estimation of participant specific QALYs was based on partitioning the study period into the number of follow-up assessments and weighting each time interval by the individual’s utility score during that period of time (45). It is assumed that changes in utility values are linear over time, which is the most commonly used method in cost-effectiveness analysis. Individual-level QALYs are then estimated by applying the area-under the curve approach. Details of this method can be found elsewhere (42). The general expression for calculating QALYs using individual data that are fully observed (i.e., no censoring) can be written as follows (45):
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where, n is the number of utility measurements over the study period (i.e., 1 year), Qt is the individual utility score (i.e., EQ-5D score) obtained in the tth measurement, T is the total duration of study period expressed in terms of total number of time units in a year (e.g., months), Tt is the time period in which the tth measurement takes place (expressed as number of time units in a year). In our case, n = 2 (i.e., first interval from baseline to 6-month and second interval from 6-month to 12-month), T = 12 (i.e., number of months in a year), and three time points as T0 = 0, T1 = 6, and T2 = 12. For example, in our current study, QALYs are obtained by substituting mean EQ-5D scores and controlling for baseline utility (45):
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Cost-effectiveness analysis

The strong need to control healthcare costs for the treatment of chronic diseases led us to search for interventions that produce greatest value, based on comparative economic evaluation (46). Cost-effectiveness analysis (CEA) is a type of economic evaluation method that can be utilized to assess whether money is well spent in a particular health promotion program (47). Funding agencies may continue to support programs on the basis of this information or may find additional interventions that can produce the best outcomes with available resources. The most widely used method for CEA is the incremental cost-effectiveness ratio (ICER), which compares differences in cost to differences in effectiveness between two competing interventions and therefore relevant for policy making decisions. In the absence of a control group, we are comparing health gains compared to no intervention (i.e., “doing nothing”). Therefore, in this case, ICER was calculated compared to baseline and measures the effectiveness of CDSMP in improving QALYs compared to “doing nothing.”

An important first step of calculating ICER is to quantify its average cost of a program in order to relate the cost to specific measures of the program (48). Considering zero cost for “no intervention,” the numerator of ICER is the average cost and denominator includes the mean effectiveness of the program (48, 49). In our case, the numerator is the mean program cost spent per CDSMP participant and denominator is QALYs estimates. The QALYs is particularly useful in quantifying program effectiveness and is the most commonly used measure of treatment effectiveness in CEA literature (50, 51). The ICER for each outcome measure was calculated by dividing per person CDSMP workshop costs by the QALYs. Therefore ICER can be indicated as:
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RESULTS

Table 1 describes participants’ characteristics at baseline. In total, 1,170 participants completed the baseline assessment. On average, participants were 65 years old, nearly 83% were female, and had an average of 13 years of education. Ethno-racial composition included 55% non-Hispanic white, 16% African American, 22% Hispanic, and 6.5% others. About 79% reported two or more conditions and 79.1% of participants attended four or more workshop sessions.

Table 1 | Sample characteristics at baseline (N = 1170).
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Table 2 represents summary statistics for healthy days and corresponding EQ-5D measures at baseline, 6-month, and 12-month during the study. Both healthy days (17.9–19.2) and corresponding EQ-5D scores (0.743–0.755) were significantly improved from baseline to 12-month) period (with a p-value <0.001); however, no significant improvement was observed for these measures from baseline to 6-month.

Table 2 | Changes in mean (SD) of healthy days and EQ-5D scores among CDSMP participants during the study period.

[image: image1]

Table 3 presents the similar statistics by baseline depression status. Changes in mean healthy days and EQ-5D scores were examined by utilizing paired t-test by baseline depression status. On average, participants with depression at baseline reported lower number of healthy days and their corresponding EQ-5D scores were also lower than participants who had no depression at baseline. However, both groups (depression versus no depression at baseline) showed significant improvement in healthy days and EQ-5D scores from baseline to the12-month period. These results indicate that CDSMP improves population health status among individuals with multiple chronic conditions through better disease self-management strategies.

Table 3 | Changes in mean (SD) of healthy days and EQ-5D scores by depression status at baseline.
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Table 4 shows the cost-effectiveness results for the CDSMP intervention. Incremental cost-effectiveness ratios (ICER) are calculated for the overall group as well as by baseline depression status. These ratios explain how much each additional QALYs gained with CDSMP will cost. Overall, ICER ranges from $83,285 to $31,285 per QALYs gained for participants in the CDSMP program with the median of $50,000/QALYs. ICER by baseline depression status indicates that it will cost more per QALYs gained for those diagnosed with depression based on PHQ-8 score.

Table 4 | ICER for QALYs for CDSMP participants.
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DISCUSSION

Prior evidence suggests that CDSMP can significantly improve health outcomes for individuals with a variety of chronic conditions (21, 24). However, economic efficacy of the CDSMP on HRQOL is not well known. The current study developed a preference-based EQ-5D measure of HRQOL from healthy days to quantify the cost-effectiveness of a CDSMP program for improving QALYS gained for individuals with multiple chronic conditions. Although there is no universally acceptable threshold value for cost-effectiveness ratio (52), costs range from $50,000 to $75000 per QALYs gained have been considered as an acceptable value for resources expended (48).

Health-related quality of life is recognized as an important measure in public health as well as clinical research because it includes a population-based approach that addresses physical and mental health of a large number of individuals over time. Moreover, converting non-preference-based measures of HRQOL to a preference-based measure provides a way to compare the efficacy of CDSMP to other evidenced-based disease management programs in the literature. As shown in the current study, the economic value of CDSMP, as measured in dollars per QALYs gained, may have far reaching effects when magnified across the U.S. Thus, finding ways to improve the reach of the CDSMP among especially vulnerable individuals (e.g., rural, minority, low income) is a critical path of research for future studies.

Policy makers are interested in finding ways to improve the health of individuals with multiple chronic conditions as a significant share of healthcare dollars are attributed to the treatment of chronic medical conditions. Deploying resources with the goal of population-based health management will facilitate efficient allocation of resources in such a way that will lower overall healthcare cost, and improve quality of care experience (50). The CDSMP provides a mechanism to deliver cost-effective evidence-based strategies to those who may benefit most (e.g., being older and having co-morbid conditions). Poor quality of life and other mental health concerns has broader effects than immediate impacts on individuals with chronic conditions.

LIMITATIONS

This study builds upon an existing translational National Study of CDSMP, which was not originally designed as an economic cost-effectiveness study. Hence, several variables typically included in economic analyses were not present (e.g., a comparison group or individual cost measures). While there was some participant attrition over time, the impacts appear minimal in terms of the diversity of participants in the study.

As an accommodation to available data, our study has assumed a standard per-participant costs now cited in the CDSMP literature (23). Although ICER values seem very attractive, cautions should be used to interpret too literally because these values can change substantially depending on changes in cost estimates assumption and point estimates. We acknowledge that this is a rough estimate that excludes a full consideration of all potential costs. One consideration is whether to include the opportunity cost of participating in the CDSMP program. Here, the opportunity cost would be the value of participation time in the workshop and which could be calculated based on wage forgone or the value of leisure time forgone. Since the majority of CDSMP participants are older adults, we can make the assumption that there is limited (if any) opportunity cost involved in terms of forgone wages as they are likely to be out of labor force. So, the value of leisure time could be the only way to calculate the opportunity cost of participating in the program. However, there is evidence that people do not always value the use of leisure time and it is also hard to estimate the value given the availability of survey instruments. The theoretical notion is that high motivation and retirement lower the time cost of participating in this type of health promotion program. Literature also suggests excluding time cost of participants in physical activity interventions (51).

Another limitation is that the calculation of QALYs was not adjusted for possible confounding factors which could potentially influence cots and outcome measures (45). Although the use of multiple regression method would control for this imbalance, the lack of a control group of CDSMP intervention makes this method infeasible in the current study. There are many more unmeasured benefits of the CDSMP that are not captured in the outcomes presented in the current study. For example, participants typically report many positive aspects of their participation including new social interactions. As such, the complete value of this evidence-based program is not fully measured in the current analysis and may be targeted for future study.

Using the generally accepted cost-effectiveness ratio of $50,000/QALYs, results of this study indicate that CDSMP is potentially cost-effective for individuals with multiple chronic conditions. Utilizing the most widely used generic measure of HRQOL from a population-based health days measure, the current study quantifies cost-effectiveness of CDSMP. However, due to the fact that CERs evaluate how a program’s costs compare to its outcomes, judgments about whether the outcomes achieved are worth than the cost are subjective and dependent on several factors (e.g., current needs and resources).

Nevertheless, we feel that this study makes a major contribution as one of the first studies to quantify the benefits of CDSMP in terms of a preference-based quality of life measure and examine the impacts for those with co-morbid depressive symptomatology. It provides a foundation for future cost-effectiveness studies of self-management programs for adults with multiple chronic conditions.
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Chronic disease self-management education (CDSME) programs have been delivered to more than 100,000 older Americans with chronic conditions. As one of the Stanford suite of evidence-based CDSME programs, the chronic disease self-management program (CDSMP) has been disseminated in diverse populations and settings. The objective of this paper is to introduce a practical, universally applicable tool to assist program administrators and decision makers plan implementation efforts and make the case for continued program delivery. This tool was developed utilizing data from a recent National Study of CDSMP to estimate national savings associated with program participation. Potential annual healthcare savings per CDSMP participant were calculated based on averted emergency room visits and hospitalizations. While national data can be utilized to estimate cost savings, the tool has built-in features allowing users to tailor calculations based on their site-specific data. Building upon the National Study of CDSMP’s documented potential savings of $3.3 billion in healthcare costs by reaching 5% of adults with one or more chronic conditions, two heuristic case examples were also explored based on different population projections. The case examples show how a small county and large metropolitan city were not only able to estimate healthcare savings ($38,803 for the small county; $732,290 for the large metropolitan city) for their existing participant populations but also to project significant healthcare savings if they plan to reach higher proportions of middle-aged and older adults. Having a tool to demonstrate the monetary value of CDSMP can contribute to the ongoing dissemination and sustainability of such community-based interventions. Next steps will be creating a user-friendly, internet-based version of Healthcare Cost Savings Estimator Tool: CDSMP, followed by broadening the tool to consider cost savings for other evidence-based programs.
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BACKGROUND AND RATIONALE

Adults with chronic conditions are the primary users of healthcare in US and account for two-thirds of total healthcare spending (1). Healthcare costs in US, as measured by the percentage of gross domestic product (GDP), essentially doubled in <30 years from 9.2% in 1980 to 17.6% in 2009 (2). People with three or more chronic conditions have 14.6 times more hospital stays than patients with no chronic conditions, and patients with co-morbidities spend 25 times more nights in the hospital than adults with no chronic conditions (3). Coupled with our rapidly aging society, this trend, if not curtailed, will lead to one of every three dollars spent in America paying for healthcare by 2040, with at least 65% of that spending going toward patients with multiple chronic conditions (4).

The chronic disease self-management program (CDSMP) has been introduced to help patients with chronic conditions improve their health behaviors, enhance their health outcomes, and reduce healthcare utilization (5, 6). Topics covered in CDSMP include coping skills and symptom control (7). Coping strategies such as action planning and feedback, behavior modeling, problem-solving techniques, and decision-making are applicable to all chronic conditions. CDSMP participants are also taught how to control their symptoms through relaxation techniques, healthy eating, sleep and fatigue monitoring, medication management, exercise, and improved communication with providers. Led by two peer facilitators, CDSMP is a highly interactive program that engages participants for six weekly sessions for two and a half hours per session (8). Each CDSMP delivery site recruited people for workshops in their usual manner including self-referrals from flyers, brochures, and health fairs as well as referrals from organizations serving older adults (e.g., senior centers, social service organizations) (8). Additional information regarding sampling, recruitment, training, and fidelity assessment can be found in previous work done by the authors (8).

Since its introduction, CDSMP has been made available in all US states (9) and 25 countries (10–12). More recent studies documented CDSMP participants’ improvements in the Triple Aim components of healthcare reform (i.e., better healthcare, better health outcome, better value) (8). CDSMP can improve healthcare delivery and patient experience through increased patient–physician communication, better education about medication utilization, and patient empowerment, and self-efficacy (8, 13).

There is also a rapidly growing body of evidence demonstrating substantially better health outcomes for CDSMP participants, which include improved self-reported general health, fewer social activity limitations, more physical activity, and decreases in depression, fatigue, and pain (8, 13, 14). These benefits have been demonstrated among participants with a variety of chronic conditions, across the full spectrum of socioeconomic status, and in multiple types of delivery settings (14). To better value, healthcare-related cost savings are achieved as healthcare utilization decreases, evidenced by reduced hospitalizations, emergency room (ER) visits, and lengths of hospital stays (14, 15). A recent study estimated annual net cost savings of $364 per CDSMP participant, which would amount to a national savings of $3.3 billion assuming 5% of adults with one or more chronic conditions participated in the intervention (15).

While the cost savings associated with CDSMP delivery and participation can be calculated, there is no universal tool or standardized method for easily estimating program cost savings among CDSMP participants. Such a tool would be of great benefit to program administrators responsible for allocating resources for evidence-based programs. More specifically, a tool estimating cost savings including training, personnel, and material costs (16) could help program deliverers estimate the average per participant program costs. Even more, if there were a tool that guided users step-by-step through the process and allowed them to tailor estimates by “filling in the blanks” based on their specifications and available data, program administrators could more confidently demonstrate the effectiveness of CDSMP at containing costs in their communities and service areas. Additionally, the tool could help program administrators be strategic when selecting participant recruitment goals and/or targeting particular participant groups (e.g., based on their healthcare utilization patterns or geographic location), identify returns on investment, justify funding requests, and prepare for program scalability and sustainability within their organization and/or community. To support these strategic planning efforts, this paper: (1) describes the development of the Healthcare Cost Savings Estimator Tool: CDSMP (i.e., tool); (2) illustrates how the tool can be tailored by users and introduces two heuristic case examples to show how context impacts potential cost savings; and (3) describes the recommended uses of the tool and potential challenges to be considered.

METHODS: HEALTHCARE COST SAVINGS ESTIMATOR TOOL ORIGINS AND CREATION

Data from the National Study of CDSMP, conducted from 2010 to 2012 among 22 licensed sites within 17 states, were used to create the tool. The National Study of CDSMP was part of the American Recovery and Reinvestment Act of 2009 (i.e., ARRA) Communities Putting Prevention to Work: Chronic Disease Self-Management Program initiative (17). Data from 1,170 CDSMP participants were used to estimate health cost savings associated with the program (15). Of the 1,170 participants at baseline, approximately 77% (n = 903) and 71% (n = 825) completed the 6- and 12-month assessments, respectively (8). On each assessment, participants were asked to self-report any ER visits and hospitalizations in the previous 6 months. These items were included to identify changes in participants’ healthcare utilization at three time points. The health benefits and financial effects of this National Study have been documented in previous studies (8, 15).

Based on data from the National Study of CDSMP, a six-step process was developed for assessing potential cost savings (15). An excel-based tool was constructed that used National Study data to summarize potential national savings as a default; however, users are able to override the default by inputting their own numbers to estimate the savings accrued by offering CDSMP in their service area. More details about the data required of users for tailored estimates are provided below. This excel-based tool is publicly available at: http://cdsmp-cost-tool.herokuapp.com/static/files/CDSMP_Cost_Estimator.xls.

HEALTHCARE COST SAVINGS ESTIMATOR TOOL

GENERIC SIX-STEP HEALTHCARE COST SAVINGS ESTIMATOR TOOL MODELED FROM THE NATIONAL STUDY OF CDSMP

The following six-step method was developed as a practical way for identifying program costs and potential cost savings for evidence-based programs, utilizing the National Study of CDSMP as the case example (15). These data are the basis of the tool’s creation.

Step 1: examine the pattern of ER visits and hospitalizations among CDSMP participants (n = 1,170) in the first and second 6-month periods.

Table 1 shows changes in ER visits from baseline (18%) to 6 months (13%) to 12 months (13%). ER visits between baseline to 6 months (5%) and baseline to 12 months (5%) were significantly reduced (15). Table 1 also shows changes in hospitalizations from baseline (14%) to 6 months (11%) to 12 months (14%). Hospitalizations between baseline and 6 months (3%) were significantly reduced (15).

Step 2: Identify age-adjusted mean costs for ER visits and hospitalizations from 2010 Medical Expenditure Panel Survey (MEPS).

Table 1 shows mean costs for ER visits and hospitalizations from 2010 MEPS. The MEPS data were selected for this study because this is the most complete source of data related to the cost and use of healthcare in US at the time of this study (18). First, we identified the age distribution in the National Study of CDSMP: 10% were 18-44 years of age, 31% were 45-64 years of age, and 59% were 65 years of age or older. Then we identified mean costs of ER visits by the aforementioned age categories from the 2010 MEPS dataset and found $1,513 as the age-adjusted cost of ER visits. The age-adjusted value was used to calculate a more accurate cost of ER visits based on the age distribution and mean costs of ER visits of each age category. Thus, total cost savings associated with ER visits per person at two time periods amounted to $151.31 [first 6 months (5% reduction × $1,513) + second 6 months (5% reduction × $1,513)]. Using the same MEPS dataset, we identified $18,750 as an age-adjusted cost of hospitalizations, and total cost savings associated with hospitalizations per person at two time periods amounted to $562.50 [first 6 months (3% reduction × $18,750) + second 6 months (0% × $18,750)].

Step 3: estimate costs saved from reduced ER visits and hospitalizations for two 6-month periods of CDSMP.

Table 1 shows that $714 was the potential annual healthcare savings per CDSMP participant from averting ER visits ($151) and hospitalizations ($563).

Step 4: Estimate average annual CDSMP costs.

Table 1 shows that we suggest $350 as the estimated program delivery cost per person in the National Study of CDSMP based on best estimates from experts and field reports (15). It should be noted that estimates were based on the cost of $3,500 per CDSMP workshop, thus the cost per participant ranged from $219 for workshops of 16 participants, $350 for workshops of 10 participants, and $583 for workshops of 6 participants.

Step 5: Deduct the average annual CDSMP costs (#4) from the estimated cost savings due to reduced ER visits and hospitalizations (#3).

The potential annual net healthcare cost savings of $364 per participant was found by deducting the annual per participant program costs ($350) from the estimated annual per participant healthcare savings ($714) (Table 1).

Step 6: Extrapolate to national savings using Census data among American adults (with a population size of 234.5 million age 18 years and above) having at least 1 chronic condition combined with MEPS data.

Table 1 | Healthcare cost savings estimator tool: the national study of CDSMP.
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Table 1 shows the amount of money that might be saved by implementing the program nationally. To calculate this figure, we extrapolated from per participant annual net savings to national savings using Census and MEPS data. We first identified the age distribution of American adults from 2010 Census data: 18–44 (112.8 million, 48%), 45–64 (81.5 million, 35%), and 65+ (40.3 million, 17%). From the 2010 MEPS data, we tallied percentages of American adults having at least 1 chronic condition: 18–44 (71%), 45–64 (84%), and 65+ (94%). Thus, the age-adjusted number of American adults aged 18 and older having at least 1 chronic condition was 180.6 million [i.e., (112.8 million × 71%) + (81.5 million × 84%) + (40.3 million × 94%)]. Finally, $3.3 billion in healthcare costs may be saved by averting ER visits and hospitalizations if the CDSMP could reach 5% of this population (180.6 million × 5% × $364). It is also important to note that the national extrapolation in Step 6 can be replaced by local projections based on participant reach and age distributions of those projected participants.

TAILORING THE HEALTHCARE COST SAVINGS ESTIMATOR TOOL

The information requested of users wanting to tailor their region-specific estimates is described in Table 2. Users are asked to provide data points including the number of CDSMP participants, ER visits, and hospitalizations at baseline, 6- and 12-month; participant age distribution at baseline; and estimated program delivery cost per participant. This information will be used to estimate net cost savings in Step 5 based on their current data sources. In Step 6, this tool can be further tailored by estimating new net cost savings and projecting total healthcare net savings in the next 12 months based on the expected number of participants (e.g., 200) to be enrolled and their anticipated age distribution (e.g., increasing reach of middle-aged participants by 10%).

Table 2 | Data points, data sources, formats, and recommendations needed for users to tailor cost estimates.
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The data points described above are derived from various data sources including the user’s assessment data (i.e., collected from participants using questionnaires at baseline and follow-up time points); user’s administrative data (i.e., gathered from delivery sites and administrative records about workshop characteristics); and the user’s projections about per participant cost to deliver the program and reach (i.e., the projected number of participants (as well as the new age distribution of participants) the user anticipates enrolling in the forthcoming 12-month period).

The tool comes complete with a set of step-by-step instructions about data to be entered for tailored estimates. Drop-down menus are provided to ensure default values (e.g., those calculated from the National Study of CDSMP described above) exist from which to calculate estimates; however, users can override the drop-down menu options by entering their own responses from their data. The more user data that is entered, the more tailored the cost savings estimates will be. It should be noted that cost estimates generated with this Tool are only estimates and the Tool does not calculate actual cost savings. It is also noted that there should be at least 100 participants to make the estimates stable.

Two heuristic case examples (i.e., a small county and a metropolitan city) are described below to show how users can utilize the Tool with their own data to create tailored cost savings estimates for their existing and future CDSMP participant populations. These examples reinforce how the context and methods of CDSMP delivery impact potential cost savings. They also demonstrate the value of the Tool for demonstrating potential savings when the age distribution of the projected participant population is adjusted to target older age groups. One case example concerns the Department of Public Health located in a small county while the other case example pertains to an academic institution located in an urban area.

CASE EXAMPLE #1 (DEPARTMENT OF PUBLIC HEALTH IN A SMALL COUNTY)

Ms. Jones is the director of the Department of Public Health in a small county with a population size of 7,774, in which 56% of adults are 18–44 years of age, 23% are 45–64 years of age, and 21% are 65 years of age or older according to the Census. She wants to know how much her CDSMP program might be reducing healthcare costs by averting ER visits and hospitalizations among participants (n = 125). Ms. Jones also wants to know how much healthcare costs could be saved if she knows the expected number of participants (n = 200) to be enrolled in CDSMP in next 12 months and the age distribution of these participants. The six-step process taken by Ms. Jones utilizing the excel-based tool is described below. Ms. Jones entered relevant numbers marked in diagonal stripe based on her data and projections for her target region/service area (Table 3). She consulted her records and the recollection of her colleagues and partners to gather data including number of CDSMP participants (at baseline, 6 and 12 months), ER visits, hospitalizations, baseline age distribution, estimated program delivery cost, and the expected number of participants (and their anticipated age distribution) to be enrolled in CDSMP in next 12 months.

Step 1: Examine the pattern of ER visits and hospitalizations among CDSMP participants (n = 125) in the first and second 6-month periods

Table 3 shows changes in ER visits from baseline (16%) to 6 months (11%) to 12 months (11%). ER visits were reduced between baseline to 6 months (5%) and baseline to 12 months (5%). Table 3 also shows changes in hospitalizations from baseline (12%) to 6 months (10%) to 12 months (11%). Hospitalizations were also reduced between baseline and 6 months (2%) and baseline to 12 months (1%).

Step 2: Identify mean costs for ER visits and hospitalizations from 2010 medical expenditure panel survey (MEPS)

Table 3 shows mean costs for ER visits and hospitalizations from 2010 MEPS by taking into account the age distribution of the small county as noted above. Then Ms. Jones identified mean costs of ER visits by the aforementioned age categories from the 2010 MEPS dataset and found $1,514.77 as the age-adjusted cost of ER visits. Thus, total cost savings associated with ER visits per person through the two time periods amounted to $151.48 [first 6 months (5% reduction × $1,514.77) + second 6 months (5% reduction × $1,514.77)]. Using the same MEPS dataset, she identified $15,273.16 as an age-adjusted cost of hospitalizations, and total cost savings associated with hospitalizations per person through two time periods amounted to $458.19 [first 6 months (2% reduction × $15,273.16) + second 6 months (1% × $15,273.16)].

Step 3: Estimate costs saved from reduced ER visits and hospitalizations for two 6-month periods of CDSMP

Table 3 shows that $609.67 was the potential annual healthcare savings per CDSMP participant by averting ER visits ($151.48) and hospitalizations ($458.19).

Step 4: Estimate average annual CDSMP costs

Table 3 shows that Ms. Jones suggests $438 as the estimated program delivery costs per person based on the average number of participants in each workshop and the organizational capacity of providing CDSMP.

Step 5: Deduct the average annual CDSMP costs (#4) from the estimated cost savings from reduced ER visits and hospitalizations (#3)

The potential annual net healthcare cost savings of $171.67 per participant was found by deducting the annual per participant program cost ($438) from the estimated annual per participant healthcare savings ($609.67) (Table 3).

Step 6: Project healthcare cost savings based on the expected number of participants to be enrolled in next 12 months and their anticipated age distribution.

Table 3 | Healthcare cost savings estimator tool: a small county.
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After acknowledging $171.67 as per person net cost savings among CDSMP participants in Step 5, Ms. Jones wants to project healthcare cost savings when reaching 200 people in the next 12 months (Table 3). She also decides to recruit 10% more middle-aged adults (i.e., from 23 to 33%) after realizing that the costs of ER visits and hospitalization for this population is more expensive than their younger or older counterparts (also shown in Table 3). As a result, when reaching more middle-aged population [i.e., 33% compared to younger (51%) and older adults (16%)], Ms. Jones estimates $194.02 as the new net cost savings, and concludes CDSMP could potentially help save $38,804 (i.e., 200 × $194.02). This equates to approximately $4,000 more healthcare cost savings than the age distribution of her existing CDSMP participant pool.

CASE EXAMPLE #2 (ACADEMIC INSTITUTION IN AN URBAN AREA)

Mr. Smith is a director of the Healthy Aging Network at an academic institution providing CDSMP in a metropolitan city with a population size of 940,764, in which 72% of adults are 18–44 years of age, 16% are 45–64 years of age, and 12% are 65 years of age or older according to the Census. He wants to know how much his CDSMP program could potentially reduce healthcare costs by averting ER visits and hospitalizations among participants (n = 500). Mr. Smith also wants to project healthcare costs saved if he knows the expected number of participants to be enrolled in CDSMP in next 12 months (n = 1,000) and their anticipated age distribution. The six-step process taken by Mr. Smith utilizing the Excel-based Tool is described below. Mr. Smith entered relevant numbers marked in diagonal stripe based on his data and projections for his target region/service area (Table 4). He consulted his records and the recollection of his colleagues and partners to gather data including number of CDSMP participants (at baseline, 6 and 12 months), ER visits, hospitalizations, baseline age distribution, estimated program delivery cost, and the expected number of participants (with their anticipated new age distribution) to be enrolled in CDSMP in next 12 months.

Step 1: Examine the pattern of ER visits and hospitalizations among CDSMP participants (n = 500) in the first and second 6-month periods

Table 4 shows changes in ER visits from baseline (15%) to 6 months (12%) to 12 months (11%). ER visits were reduced between baseline to 6 months (3%) and baseline to 12 months (4%). Table 4 also shows changes in hospitalizations from baseline (16%) to 6 months (11%) to 12 months (15%). Hospitalizations were reduced between baseline and 6 months (5%) and baseline to 12 months (1%).

Step 2: Identify mean costs for ER visits and hospitalizations from 2010 medical expenditure panel survey (MEPS)

Table 4 shows mean costs for ER visits and hospitalizations from 2010 MEPS accounting for the age distribution of the large city as noted above. Then Mr. Smith identified mean costs of ER visits by the aforementioned age categories from the 2010 MEPS dataset and found $1,501.24 as the age-adjusted cost of ER visits. Thus, total cost savings associated with ER visits per person at two time periods amounted to $105.09 [first 6 months (3% reduction × $1,501.24) + second 6 months (4% reduction × $1,501.24)]. Using the same MEPS dataset, he identified $13,941.12 as an age-adjusted cost of hospitalizations, and total cost savings associated with hospitalizations per person at two time periods amounted to $836.47 [first 6 months (5% reduction × $13,941.12) + second 6 months (1% × $13,941.12)].

Step 3: Estimate costs saved from reduced ER visits and hospitalizations for two 6-month periods of CDSMP

Table 4 shows that $941.55 was the potential annual healthcare savings per CDSMP participants from averting ER visits ($105.09) and hospitalizations ($836.47).

Step 4: Estimate average annual CDSMP costs

Table 4 shows that Mr. Smith suggests $250 as the estimated program delivery cost per person based on the average number of participants in each workshop and the organizational capacity of providing CDSMP.

Step 5: Deduct the average annual CDSMP costs (#4) from the estimated cost savings from reduced ER visits and hospitalizations (#3)

The potential annual net healthcare cost savings of $691.55 per participant was found by deducting the annual per participant program costs ($250) from the estimated annual per participant healthcare savings ($941.55) (Table 4).

Step 6: Project healthcare cost savings based on the expected number of participants to be enrolled in next 12 months and their anticipated age distribution.

Table 4 | Healthcare cost savings estimating tool: a metropolitan city.
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Mr. Smith estimates $691.55 as per person net cost savings among CDSMP participants in Step 5. Now, Mr. Smith wants to project healthcare cost savings when reaching 1,000 people in the next 12 months (Table 4). He also decides to recruit 10% more middle-aged adults (i.e., from 16% to 26%) after realizing that the costs of ER visits and hospitalization for this population is more expensive than their younger or older counterparts (also shown at Table 4). As a result, when reaching more middle-aged population [i.e., 26% compared to younger (67%) and older adults (7%)], Mr. Smith estimates $732.29 as the new net cost savings, and concludes CDSMP could potentially help save $732,289 (i.e., 1,000 × $732.29). This equates to approximately $40,000 more healthcare cost savings than the age distribution of his existing CDSMP participant pool.

DISCUSSION

When users input the appropriate values for their situation, they will be able to use this Tool to customize estimated cost savings related to reduced healthcare utilization for participants anticipated to enroll in the CDSMP within the next 12 months. Moreover, they can then forecast net healthcare savings of an expanded recruitment or delivery effort (i.e., reaching even more participants and middle-aged or older participants in next 12 months). As illustrated in the heuristic case examples of this manuscript, the Tool can be used to estimate cost savings for CDSMP programs in different size communities. For a program planner or coordinator to customize the Tool, they will be required to supply setting-specific data that can be obtained from various sources. This may involve review of their past records as well as consultations with community and academic partners to ensure accurate information and projections are entered into the Tool. The availability of CDSMP baseline and follow-up data (including ER and hospitalization utilization) and documented per participant program costs are important for tailoring cost savings estimates. Similarly, additional tailoring is possible with access to data about the age distribution of the target community and the mean costs for ER and hospitalizations, which may be available at a county-level. Capacity to conduct such tailoring may suggest a need for technical assistance to guide program coordinators and planners to resources about how and where to locate information documenting healthcare utilizations of ER visits and hospitalizations or other necessary information for customization (e.g., age-adjusted mean costs of ER visits and hospitalizations among adults with at least one chronic condition, per person CDSMP program cost).

Healthcare savings data should be extremely useful for program administrators and key decision makers. Concrete estimates of achieved savings can bolster the impact of self-reported data on program successes. The savings estimates can also assist program administrators and decision makers in developing a strong business case to obtain funding for CDSMP and recruiting partners or sponsors from other organizations who can also benefit from reduced healthcare spending and over-utilization. The Tool will allow program coordinators to set performance goals and monitor progress in relation to the efficiency required to achieve the desired return on investment. Finally, we anticipate that users will share their results internally to their organization, externally to the community, and across geographic regions to raise public awareness about the value of CDSMP.

FUTURE DIRECTIONS

We believe developing an accessible and user-friendly web-based version of this Tool will be important for attracting a national cadre of potential users to estimate healthcare savings. When translating this Tool to a web-based interface, we plan to offer a variety of reporting features and introduce it via channels such as a national webinar, relevant health and aging services organizational websites, and social media. As a follow-up, we envision an online tutorial will be created to help different key stakeholders understand how to use (and/or collect) local or state data to estimate the amount of healthcare costs saved by CDSMP for specific populations of interest. Ideally, early users will provide feedback and suggestions to help us improve the Tool and maximize its utility. Moreover, it would be also beneficial if we could extrapolate the methodology of this Tool to create new tools to estimate healthcare cost savings associated with specific chronic conditions or participants of other evidence-based programs (e.g., enhance fitness, a matter of balance).

TOOL LIMITATIONS AND POTENTIAL CHALLENGES

The data and methods used to develop this Tool have limitations that should be acknowledged. First, ER visits and hospitalizations were self-reported healthcare measures that could be biased. However, self-reported data can be fairly accurate for these utilization measures, as evidenced in a national study examining the concordance between self-reported and Medicare administrative data for those with Medicare claims data (Jiang et al., under review). In this prior study, we identified moderate [for ER visits; kappa statistics (0.45–0.61)] to substantial [for hospitalization; kappa (0.69–0.79)] concordance among 119 CDSMP participants (19). Next, all estimates applied in the Tool have been based on the static 2010–2012 National Study of CDSMP, 2010 MEPS, and 2010 Census datasets. The primary reason for this is that the national initiative to implement CDSMP started in 2010. Therefore, we synchronously utilized the 2010 MEPS and Census dataset. To keep estimates current, inflation estimators will need to be built into future iterations of the Tool. We reiterate our caution that customization of healthcare expenditures should only be attempted if there are sufficient numbers of participants with linked healthcare utilization data (we would recommend a lower threshold of at least 100 participants). The Excel-based Tool is also limited in that it generates the number of participants to reach, which is not directly linked to the target population in a given community or region. Stated another way, the Tool does not currently calculate the proportion or percentage of the population to be reached in the community based on the projected number of participants identified by the user. This may be a needed feature for public health policy makers whose “unit of analysis” could be a proportion of population to reach rather than a specific number of populations. An updated version of Excel-based Tool or Web-based Tool will reflect this feature. Additionally, the current Tool is not yet tested among users in broader fields, though plans for testing it are being currently being developed.

CONCLUSION

Given findings from previous studies, CDSMP could save a significant amount of healthcare costs by averting ER visits and hospitalizations, if even only a small portion of the population was reached (15). These results are quite encouraging in that they demonstrate a positive return on investment for CDSMP nationally. The creation of this Tool contributes to the field by introducing a user-friendly resource to help program administrators and decision makers more easily estimate healthcare savings among their existing and planned CDSMP implementation efforts.
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As part of a nation-wide study of the Chronic Disease Self-Management Program (National Study), older participants were asked to consent to have their Medicare data matched with study data. This provided an opportunity to examine the consenting process and compare consenters, refusers, and non-responders. We compared the three groups on a large number of variables. These included demographic, National Study participation, health indicator, health behavior, and health-care utilization variables. We assessed differences in 6-month change scores for time-varying variables. We also examined whether asking participants to consent prior to the final questionnaire impacted completion of that questionnaire. Of 616 possible participants, 42% consented, 44% refused, and 14% failed to respond. Differences by ethnicity were found, with Hispanics more likely to consent. There was a consistent tendency for those who participated most in the National Study to consent. With the exception of number of chronic diseases, there was no evidence of health indicators or health behaviors being associated with consenting. Participants with more physician visits and more nights in the hospital were also more likely to consent. Those asked to consent before the 12-month follow-up questionnaire were less likely to complete that questionnaire than those who were asked after. Fewer than half consented to link to their Medicare data. The greater willingness to consent by those who participated most suggests that willingness to consent may be part of program engagement. Consenters had more diseases, more MD visits, and more nights in the hospital, suggesting that greater contact with the medical system may be associated with willingness to consent. This indicates that examinations of Medicare data based only on those willing to consent could introduce bias. Asking for consent appears to reduce participation in the larger study.
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INTRODUCTION

Most of what we know about the effectiveness of evidence-based chronic disease self-management programs (CDSMP) comes from self-reports of health and health-care outcomes experienced by participants (1). In 2010, the National Council on Aging (NCOA), the Stanford Patient Education Research Center and Texas A&M Health Science Center’s Program on Healthy Aging initiated a major longitudinal nation-wide U.S. study of participants in a dissemination of the Stanford CDSMP (2). The primary purposes of the project were to inform NCOA’s technical assistance work and assessing the impact of the program when offered in a variety of “real world” settings across the nation. Baseline enrollment of study participants began in August 2010 and ended in April 2011, with subsequent collection of 6- and 12-month follow-up survey data. That study is known as the U.S. National Study of the CDSMP (referred to as the National Study), and details of the intervention and the self-reported outcomes have been published elsewhere (3, 4, 5, Ory et al. in prepartion).

After completion of the initial intervention and during the collection of follow-up questionnaires, the Centers for Medicare & Medicaid Services (CMS) contracted with NCOA for a pilot study to examine the feasibility of matching National Study participants with their CMS data. Linking with administrative claims data would provide an alternative and potentially more precise method for examination of health-care utilization and associated costs savings attributed to program participation.

Because consent to match study data with CMS data was not obtained at the beginning of the National Study, all potential subjects had to provide supplemental consent for the specific purposes of having their CDSMP data linked to CMS Medicare Administrative Data. A subset of National Study participants who were at least 65.5 years of age at the beginning of the National Study were invited to enroll in the CMS study. This paper reports about this consenting process and how consenters differed from: (a) those who actively declined to participate (refusers); and (b) those who did not respond (non-responders). Institutional Review Board (IRB) approval was obtained at Stanford University and Texas A&M University for the initial National Study and for the subsequent consenting study reported in this paper.

MATERIALS AND METHODS

CONSENTING PROTOCOL

There were several steps to the consenting process. We started by mailing consent requests to 188 participants who had recently completed their 6-month questionnaires and had been 65.5 or older at the beginning of the National Study. The process would continue as other participants completed or would have completed 6- or 12-month follow-up questionnaires. These first mailings occurred in August and September 2011. Potential participants were asked to provide the last four digits of their social security number (SSN) and to consent to allow their study identifying information to be used to obtain Medicare claims data. There was an initial assumption that having a partial SSN would accelerate the matching process. After 3 weeks and several follow-up or attempted follow-up contacts by telephone, only 23% of the initial 188 potential participants had consented. Feedback from participants revealed some concerns about providing SSNs. We therefore suspended the consenting process and modified the protocol for those who had not yet responded and for subsequent mailings. In the revised protocol, we asked participants for permission to match their study identifying data with their Medicare data using name, gender, address, and date of birth – four identifiers that we hypothesized would yield fairly accurate matches with CMS records. Detailed information on processes for linking various administrative data sets can be found elsewhere (6, 7). Given the low initial response rate and stated concerns among older adults about revealing such highly identifiable information, requests for any part of participants’ SSNs were dropped. The following six-step protocol was followed for the remainder of the study.


Step 1: Each potential participant received a short hand-addressed note explaining the CMS study and telling them that in a few days they would receive a gray envelope containing the study details, consent forms, and a small gift. The gray envelope was used so that the mailing could not be confused with the National Study questionnaires, which were sent out in white envelopes.

Step 2: Three days later consent forms were mailed along with a gift of four “forever” stamps.

Step 3: Five to 10 days later at least two calls were made. Messages were left on the second calls if participants were not yet reached.

Step 4: Two weeks later those who had not responded received a post card reminder.

Step 5: One month after the first mailing, those who had not responded received a second consent-form mailing.

Step 6: Approximately 6 weeks after the initial mailing, phone calls were made to participants. At least three attempts were made to reach each participant. Consents could be obtained on the phone if study participants allowed the research assistant to read the entire five-page consent statement prior to accepting via verbal consent.



DATA ANALYSES

Primary analyses compare those who consented to participate in the CMS study with those who were eligible to participate (were enrolled or likely to be enrolled in Medicare) but did not consent. The latter group consisted of two subsets, those who actively declined to participant and those who did not respond to consent requests. Consequently, two additional sets of comparisons were conducted comparing: (1) those who consented to those who actively declined; and (2) those who either consented and/or declined (responded) to those who did not respond to the mailings and phone calls. Given the study emphasis on who would actively consent to have their data linked, only those able to give consents (e.g., living participants) were included in these analyses.

Comparisons between groups of individuals (consenters, refusers, and non-responders) were made using demographic, CDSMP workshop participation, health indicator, health behavior, and health-care utilization variables (described below). Differences between groups were tested using independent sample t-test for continuous variables, chi-squares for categorical variables, and non-parametric (Wilcoxon) tests for low frequency medical utilization variables.

The consent forms were first mailed to all potential participants after they had the opportunity to complete 6-month or, in the case of the earliest National Study recruitment cohorts, 12-month follow-up questionnaires. Thus, we were also able to examine whether 6-month changes were related to whether participants consented, refused, or did not respond. We compared mean changes on two health indicators, three health behaviors, and three health-care utilization measures.

MEASURES

Demographic variables included age, gender, number of years of education, and ethnic identification (African-American, Hispanic, or non-Hispanic white). CDSMP program participation was measured in a number of ways. Both the mean number of workshop sessions attended (out of a possible six) and completion of the program (defined as having attended at least four of the six sessions) were tabulated. Assuming that those who had previously consented to be in a sub-study might differ from those who had not, we calculated the percentage of National Study participants who were also participating in a sub-study for people with Type 2 diabetes and had agreed to furnish blood samples for testing hemoglobin A1c levels (8). Finally, we tabulated the proportions of participants who completed 6- and 12-month follow-up questionnaires as part of the larger National Study.

Three health indicators were measured. These consisted of the mean number of comorbid conditions reported, PHQ-8 depression, and self-reported general health. The PHQ-8 consists of eight items, which are summed resulting in a range of 0–24 (9). The self-reported general health measure consists of a single-item ranging from one (excellent) to five (poor) and was originally used in the National Health Interview Survey (10). For each of the three measures, a higher score is less desirable (more conditions, greater depressive symptoms, and worse overall health).

The three health behaviors were whether exercised during the past week, communication with physician and medication adherence. The exercise measure was a single-item that asked if the participant had participated in physical activity or exercise within the last week. Communication with physician scale is a 3-item, 6-point scale and was developed to evaluate the CDSMP and related programs and has been described by Lorig and colleagues (11). Medication adherence was the sum of four questions regarding medication use (12). A higher score indicates less medication adherence.

We also examined three measures of health-care utilization: physician visits, emergency department visits, and nights of hospitalization in the previous 6-months. These self-report measures have been found to be relatively unbiased when compared to health provider records in an earlier study (13).

We calculated completion rates of 12-month follow-up questionnaires for those who were asked to consent before 12-month follow-up and those with consent forms sent after the 12-month follow-up period. This was to help ascertain if the consent process might have affected participation in follow-up within the larger study.

RESULTS

PARTICIPANTS

At the time CMS consent requests and forms were mailed, there were a total of 639 National Study participants who were the appropriate age to have Medicare (65.5 or older). These people were mailed CMS consent requests between August and December 2011 (Figure 1). Of the 639, 21 subsequently indicated that they were not participating in Medicare for a variety of reasons but mainly because they were still employed and/or had other medical insurance, including veterans’ benefit. This left 618 participants with Medicare. An additional two had died before receiving the mailing, as had 6 participants who were known to have died before the mailing. The eight deceased individuals (six who were never sent consent forms and two who were) are not included in these analyses. Thus, there were 616 participants (618 minus the 2 who were discovered to have been deceased) who could have actively consented to participate. Of these, 260 consented, 169 by mail, and 91 by phone. Two-hundred sixty-nine actively declined, while 87 did not respond. In summary, of the 616 eligible participants, 42% consented to participate, 44% declined to participate, and 14% did not respond.
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FIGURE 1 | Status of CDSMP participants invited to participate in Medicare cost study.



NON-RESPONDERS

Of the 87 who did not respond, 12 indicated they did not want to be called or hung up and were put on a “do-not-call” list. There were 20 participants who were contacted and indicated they would return the forms but never did. These included seven who mentioned being ill and seven who indicated they were very busy, including two with deaths in the family. Two thought they had returned the forms, four said they had not received the forms and four requested we call back but were not reached. The remaining 45 were never contacted (failed to respond to mail or phone messages, had no or full answering machines, or had no or disconnected phone numbers).

DIFFERENCES BETWEEN CONSENTERS, REFUSERS, AND NON-RESPONDERS AT BASELINE

Table 1 shows the mean of continuous measures or the percentage of categories at baseline for each of the three groups of potential CMS study participants. The last three columns present the P-values for three sets of comparisons. The first column compares those who consented with all those who did not consent (both refusers and non-responders). The second column shows results from the comparison of those who consented with those who actively declined to consent. The last column examines the comparison of those who responded with those who did not respond.

Table 1 | Baseline participant and workshop characteristics among CDSMP national study participants by consented, refused, or failed to respond to invitation to participate in Medicare cost study.
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Among the demographic variables, there was little difference in age, education, or gender. The non-response group had higher proportions of African-Americans and Hispanics. In addition, among those who responded, the consenters had greater proportions of African-Americans and Hispanics than did the refusers, although the differences were only marginally significant for African-Americans (p = 0.057). The proportion Hispanic was significantly higher for consenters when compared to both refusers and to all others. Described in another way (not shown in the table), Hispanics were more likely to consent than non-Hispanics (53 versus 40%, p = 0.026). African-Americans were more likely to not respond than non-African-Americans (22 versus 13%, p = 0.027). Non-Hispanic whites had the lowest level of non-response (11 versus 20% for others, p = 0.002).

There were a number of significant differences in workshop participation indicators. Consenters attended more sessions, were more likely to have completed the program and more likely to return 6- and 12-month questionnaires. Those who had already consented to participate in the diabetes A1c study were also more highly represented among consenters than non-consenters, but the difference was not statistically significant (p = 0.084).

The mean number of comorbid chronic conditions was greater among those who consented and lower among those who did not respond. The other two health indicators (depression and self-reported overall health) did not differ significantly among the three groups. Similarly, there were no statistical differences among baseline health behaviors.

There were two significant differences in baseline self-reported health-care utilization. Consenters had a higher mean number of physician visits in the last 6 months compared to all non-consenters and to non-responders. Consenters also had a higher number of hospital nights than those who did not consent.

SIX-MONTH CHANGES IN HEALTH INDICATORS, BEHAVIORS, AND UTILIZATION

No significant differences were found in 6-month changes in the two health indicators (depression and self-reported overall health) and three health behaviors (exercise, communication with physician, and medication adherence) among the three groups (Table 2). Among health-care utilization measures, those who consented had a 6-month increase in emergency department visits compared to those who refused to consent or did not consent overall. Although not significant, non-responders had greater reductions in hospitalizations than did consenters, while those who actively refused slightly increased their nights of hospitalization. As noted above, non-response for consents was associated with lower return of 6-month questionnaires – only 48% of non-responders had completed 6-month questionnaires compared to 92% of responders (p < 0.001). Thus, the reduction in hospitalizations among the non-responders may reflect a biased subset of all non-responders.

Table 2 | Six-month changes, among CDSMP national study participants by consented, refused, or failed to respond to invitation to participate in Medicare cost study.
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DIFFERENCES BETWEEN TIMING OF THE CONSENT REQUESTS

There were 356 participants who were asked to consent after completing the 6-month study period but before being asked to complete 12-month questionnaires. These consisted of all those who had entered the National Study in 2011. There were 251 participants who were asked to consent after completing the 12-month follow-up period (those who entered the study during 2010). Of those who were asked to consent after 12 months in the study, 84% had completed 12-month questionnaires. In contrast, only 76% of those who were asked to consent before 12 months eventually completed a 12-month questionnaire (p = 0.020 from chi-square).

There were no statistically significant associations between the proportions of participants who consented and when participants were asked. Among those who responded, the proportion who consented was 49.5% for those asked before 12 months and 48.6% for those who had completed the 12-month follow-up period (not shown in tables).

DISCUSSION

RESULTS

These data present a unique opportunity to examine factors associated with older adults’ willingness to consent to have their programmatic data linked to administrative claims data. This information is important for identifying potential systematic biases in assessing programmatic impacts using administrative data and guiding future initiatives desiring to link data sources post hoc.

The most notable differences between consenters and non-consenters were among the workshop participation variables. Consenters (versus non-consenters) and responders (versus non-responders) attended more sessions and were more likely to complete the program and both 6- and 12-month follow-up questionnaires. This is not unexpected and suggests that those more engaged with the program or with their health-care are more likely to be willing to share their Medicare information.

There were little differences in demographic conditions between the three groups, with the exception of ethnicity. Hispanic and African-Americans were less likely to respond. In contrast, among those who responded, members of these two minority groups were more likely to consent. While non-Hispanic white participants were more likely to respond, they were also more likely to decline to consent.

Although few statistically significant differences in health indicators and health behaviors were found between consenters and non-consenters, participants who consented reported more illnesses or more contact with the medical system. The consenters had higher mean number of self-reported conditions and physician visits at baseline as well as less decreases in ED visits at 6 months than those who did not consent.

While non-responders had a mean of 0.5 days decrease in hospital nights at 6-months, over 50% of the 6-month data was missing for that group. Thus, in our case, any attempt to estimate possible changes in medical expenditures for non-respondents would be subject to bias resulting from the high attrition rate. The likelihood that consenters were both more engaged with their health-care self-management and were likely to have greater numbers of chronic conditions would introduce further bias into studies of Medicare utilization.

IMPLICATIONS: THE CONSENTING PROCESS

There is increased concern about the third arm of the Triple Aims for Health-Care, e.g., wanting to document that effective interventions can be provided for better value (14) and lower costs. Thus, cost effectiveness of interventions is becoming more important. To determine costs and cost effectiveness, at least for older adults, examining Medicare claims data is treated as a “gold standard.” To gain such access, participants must usually sign an informed consent. Little is known about the population that consents to examination of their claims data as opposed to those who decline. This study opens a window into these differences.

The best variable for matching data is SSN or at least the last four digits of this number. In our study, only 23% of the initial potential participant population was willing to disclose this number within 3 weeks involving multiple contacts. Even after exhaustive follow-up involving as many as eight attempted contacts, only 42% of the population was willing to consent to having any data used for matching to Medicare data, while 44% actively refused consent.

Of equal importance, we found several significant differences between those who consented and those who did not. Of particular interest are both the baseline differences and 6-month differences in changes in self-reported health-care utilization. If these differences are mirrored in Medicare claims data, it brings to question conclusions regarding the cost effectiveness of these evidence-based interventions. We must acknowledge that such conclusions represent only those who consent and that consenters may represent less than half the population. Furthermore, this population differs in several ways from those who do not consent.

This study highlights limitations in using Medicare or claims data as the sole standard for assessing cost outcomes, if consent is required. Unfortunately, in a free society without a nationalized health service database, it is almost impossible to secure unbiased estimates of costs. It is beyond the scope of this paper to discuss the problems with self-report, billing, or insurance payments. All have well-known problems. We would suggest that the solution to this conundrum is to use two or more methods of estimating costs and triangulating outcomes.

There are at least two other disadvantages for a retrospective consenting process for seniors enrolled in evidence-based programs. First, the personnel costs must be considered. In the case of this study, it took one-and-one-half full-time positions over more than 3 months to attempt to consent just over 600 people.

The second disadvantage is the potential of people opting not to participate in studies, programs, or treatment when consent to examine claims data is required. In the fall of 2013, the Agency for Community Living (ACL) began asking participants in evidence-based community programs funded by the agency to voluntarily consent to having their ZIP Codes and birth dates matched with Medicare data. While it is not known if people did not attend programs because of this request, ACL did receive many complaints from sites and the consenting process was dropped when CMS decided the data would not be needed.

In the study presented here, we estimate that at least 7% of those who had completed 6-month questionnaires and were contacted by phone with a request to consent, both refused to consent and asked to be dropped from the original National Study before completing 12-month questionnaires (12 participants). In addition, 6% of the 87 non-respondents refused further contact (5 participants who were put on the do-not-call list) and subsequently did not complete 12-month questionnaires after having completed 6-month questionnaires. Thus, we are aware of at least 17 specific participants in the ongoing study who were likely lost to follow-up as a result of being contacted with a request to consent. Of those who were asked to consent after completion of the 12-month follow-up period, 84% had completed 12-month questionnaires. In contrast, only 76% of those who were asked to consent before 12 months eventually completed a 12-month questionnaire. This suggests that as many as 28 out of 356 participants did not complete 12-month questionnaires and likely would have if they had not been asked to consent. It appears clear that the consenting process contributed to attrition in the larger study. For the National Study, where consenting at recruitment was no longer an option, there likely would have had less effect on participation in follow-up questionnaires if we had delayed the consent process for all participants until after all follow-up was completed.

LIMITATIONS

The study to match Medicare data with National Study data was conceived and initiated after the National Study was well underway. Thus, we lost the opportunity to learn if consent rates might have been different had participants been asked to consent at the time of enrollment in the larger intervention and study. There were little differences in rates of consenting between those who were asked 6 months after entering the study versus those who were asked to consent after the 12-month follow-up period, but it is possible consent rates would have been higher at baseline. However, based on the greater attrition rate among those who were asked to consent before the final follow-up questionnaire, it is likely that asking for consent to match to Medicare data earlier might have reduced participation rates during the initial enrollment in the overall study.

This study was limited to the consenting process and comparing consenters versus others. As noted in the Section “Materials and Methods,” we do not address the actual matching of participant data with CMS Medicare data for those who consented to allow such matching. The matching process is described elsewhere (6). Nor do we attempt to offer solutions for several issues raised. The findings suggest the need for future research on the problem of increased attrition among those asked to allow matching, and on the problem of differences between consenters and non-consenters resulting in bias.

We present a large number of comparisons in Table 1. Because of the exploratory nature of this study, we have not attempted to adjust for multiple comparisons. Thus caution should be exercised in drawing conclusions from any single statistically significant result. Of more importance are the patterns in the results, specifically the tendency of consenters to be more involved with the medical system and to be more involved or engaged in the intervention and larger National Study. Further study of the ethnic differences in consenting would be highly desirable.

CONCLUSION

Fewer than half the eligible participants consented to link their name, gender, age, and ZIP Code to Medicare data. Those who consented were significantly different in several ways from those who chose not to consent or who did not respond. In particular, consenters may have had more contact with the medical system and more illness. This suggests that data based only on those who consent may be biased toward greater medical utilization and costs. The findings also suggest that asking participants to consent to match Medicare data may reduce participation in an intervention study. These findings have a potential to affect the use of data for policy decisions based on linking Medicare data with specific interventions.
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Fall prevention in community settings: results from implementing Tai Chi: Moving for Better Balance in three states
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Tai Chi: Moving for Better Balance (TCMBB) is an evidence-based fall prevention exercise program being disseminated in selected communities through state injury prevention programs. This study: (1) describes the personal characteristics of TCMBB participants; (2) quantifies participants’ functional and self-reported health status at enrollment; and (3) measures changes in participants’ functional and self-reported health status post-intervention. There were 421 participants enrolled in 36 TCMBB programs delivered in Colorado, New York, and Oregon. Of the 209 participants who completed both baseline enrollment and post-intervention surveys, the average age of participants was 75.3 (SD ± 8.2) years. Most participants were female (81.3%), non-Hispanic (96.1%), White (94.1%), and described themselves as in excellent or very good health (52.2%). Paired t-test and general estimating equation models assessed changes over the 3-month program period. Pre- and post-assessment self-reported surveys and objective functional data [Timed Up and Go (TUG) test] were collected. On average, TUG test scores decreased (p < 0.001) for all participants; however, the decrease was most noticeable among high-risk participants (mean decreased from 18.5 to 15.7 s). The adjusted odds ratio of reporting feeling confident that a participant could keep themselves from falling was five times greater after completing the program. TCMBB, which addresses gait and balance problems, can be an effective way to reduce falls among the older adult population. By helping older adults maintain their functional abilities, TCMBB can help community-dwelling older adults continue to live independently.
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INTRODUCTION

Tai Chi is a Chinese form of exercise that uses slow, flowing body movements. It had been practiced for centuries in Asia before being introduced to the United States in the early twentieth century (1). The physical and mental health benefits of Tai Chi are well documented (2–4), and in the 1990s, Tai Chi was rigorously tested by the National Institute on Aging as a fall prevention intervention (5, 6). A Cochrane review and meta-analysis concluded that Tai Chi reduced the risk of falling 28%, with greater effectiveness among those with lower initial fall risk (7). Today Tai Chi is widely recognized as an effective fall intervention (8–10).

The Tai Chi: Moving for Better Balance (TCMBB) program is an evidence-based fall prevention exercise program that was developed by researchers at the Oregon Research Institute with partial funding from the Centers for Disease Control and Prevention (CDC). The original 26-week intervention used 24 Tai Chi forms or sequences of controlled movements, and it was shown in a randomized controlled trial to be effective in reducing falls (11, 12). TCMBB consists of eight forms that progress from easy to difficult to improve older adults’ postural stability, balance, and coordination (13). Classes consist of 10–15 participants led by a trained instructor. One-hour classes are held twice a week for 12 weeks (24 total classes) (13). Feasibility testing has demonstrated that this program is well accepted by older adults and can be implemented with fidelity in community settings (14, 15).

In 2011, the CDC launched a 5-year project to implement TCMBB in selected communities in Oregon, Colorado, and New York. This was part of a larger project to reduce falls and fall-related injuries by engaging fall prevention coalitions, healthcare organizations, and other partners to integrate clinical and evidence-based community fall prevention programs in selected communities (16). TCMBB is intended for relatively healthy older adults with few functional limitations.

This study describes the results of implementing TCMBB during the first 2 years of the project. The purposes of the study were to: (1) describe the personal characteristics of TCMBB participants; (2) quantify participants’ functional and self-reported health status at enrollment; and (3) measure changes in participants’ functional and self-reported health status after completing the program.

MATERIALS AND METHODS

TCMBB IMPLEMENTATION

The three states offered TCMBB in a variety of settings including YMCAs, healthcare organizations, residential facilities, faith-based organizations, recreational facilities, and senior centers. State grantees hosted 30 TCMBB trainings from 2011 to 2013 at which Master Trainers from the Oregon Research Institute trained 400 instructors. In addition, the YMCA of the USA (Y-USA) engaged the Oregon Research Institute to train 10 YMCA faculty trainers to be TCMBB instructors.

The target audience for TCMBB is community-dwelling older adults aged 60 and older who can walk easily with or without assistive devices. In each state, participants were recruited by staff at member organizations, through family and friends, and through advertisements aimed at older adults. Methods of recruitment and referral varied across states and were based on existing partnerships. For example, Colorado and New York were most likely to recruit at YMCAs whereas Oregon recruited through senior centers and health care organizations since there were no YMCAs in their service delivery areas. As a program implemented through existing traditional community settings, there were limited exclusionary criteria and medical clearance was not required for participation. While no age restrictions were placed on enrollment, our analyses were restricted to people aged 60 years and older to reflect the study target population.

DATA COLLECTION

Data for this project were collected from multiple sources. Attendance was obtained from attendance logs collected at each class. A 20-question self-administered survey was used to collect pre- and post-TCMBB program data. The first was administered at the initial TCMBB class (enrollment or baseline survey) and the second at the final class (course completion or post-intervention survey). The surveys took approximately 15 minutes to complete and assistance was provided to participants who needed help filling out the forms. Questions included socio-demographic characteristics (e.g., age, sex, race, and ethnicity), whether the participant had been referred to the program by a healthcare provider, self-reported health status (excellent, very good, good, fair, or poor), satisfaction with their current activity levels (very, mostly, somewhat, or not at all satisfied), and confidence in their ability to keep themselves from falling (four-point scale ranging from strongly agree to strongly disagree). Self-reported functional ability was assessed by the reported level of difficulty in performing various activities (e.g., climbing one flight of stairs) on a four-point scale ranging from no difficulty (scored 1) to unable to do (scored 4) (17). Class completion was defined as attending at least 70% of the classes (i.e., 17 out of 24 classes).

The Timed Up and Go (TUG) test was used to measure functional status at enrollment and completion. This test has been widely used to assess functional mobility and predict fall risk and has been validated among community-dwelling older adults (18–20). The test measures the time in seconds required for participants to “rise from a standard arm chair, walk at [their] typical or normal pace to a line on the floor 3 meters away, turn, return, and sit down again” (21). Participants who completed the TUG in <12 seconds were classified as low risk and those who took 12 or more seconds were classified as high risk (22).

STATISTICAL ANALYSES

Baseline characteristics (demographic characteristics, class attendance, and TUG results) were compared for those who completed both the baseline and post-intervention questionnaires to those who completed only the baseline questionnaire using chi-square tests to identify potential biases from loss to follow-up. Changes in TUG test times between baseline and post-intervention were compared using two-tailed paired t-tests; results were examined for all participants combined and stratified by baseline risk level. General estimating equations (GEE) models using a logit link function were used to compare differences in self-reported functional and health status at baseline and post-intervention; models were run using SAS version 9.3 GENMOD procedure (SAS Institute Inc., Cary, NC, USA) and adjusted for gender, age, race, and state. GEE models are longitudinal data models that use all available data in model estimation (i.e., do not require paired data) and can account for the correlation among repeated measures from the same participant (23).

The Texas A&M University Institutional Review Board granted approval to analyze data on program participants and outcomes collected using survey instruments and functional assessments.

RESULTS

PARTICIPANT CHARACTERISTICS AND COURSE ATTENDANCE

Between September 1, 2011 and December 31, 2013, the three states offered 36 TCMBB programs and enrolled 537 people aged 60 and older. Of these enrollees, baseline data were collected from 421 (78.4%); 20.2% of participants were in Oregon, 39.9% in Colorado, and 39.9% in New York (Table 1). Of the 421 participants who provided a baseline questionnaire, 209 also completed a post-intervention questionnaire (Table 1).

Table 1 | Characteristics of Tai Chi: Moving for Better Balance (TCMBB) participants.
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The average age of participants was 75.3 (SD ± 8.2) years. Most participants were female, non-Hispanic, and White. About half of the participants attended at least 70% of classes (17 out of 24), with participants attending on average 13.6 (SD ± 8.0) of the 24 possible classes. Only 16 participants (8.5%) reported they were referred to TCMBB by a healthcare provider.

The 212 participants who “dropped out” or were lost to follow-up were not significantly different from those who completed the program in terms of gender, race, ethnicity, self-reported health status, or provider referral to class. However, dropouts were significantly older (average age 76.1 vs. 74.1) and more likely to have been classified as high risk based their TUG time at baseline.

PARTICIPANT FUNCTIONAL PERFORMANCE

Of 421 participants with baseline data, 199 (47.3%) completed the TUG test at both baseline and post-intervention (Table 2). Of these, 45 (22.6%) were categorized as high risk. After completing TCMBB, the proportion of participants categorized as high risk decreased significantly to 14% (n = 28; data not shown). On average, TUG test scores decreased significantly for all participants but the change was most evident among high risk participants where the average TUG time decreased from 18.5 to 15.7 seconds.

Table 2 | Changes in Tai Chi: Moving for Better Balance (TCMBB) participants’ timed up and go (TUG) times from baseline enrollment to post-interventiona.
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SELF-REPORTED OUTCOME IMPROVEMENTS

Table 3 compares self-reported outcome measures at baseline and post-intervention. Results are presented as percentages and as odds ratios adjusted for gender, age, race, and state. Significant improvements from baseline to post-intervention were observed for all outcomes except self-reported difficulty in walking across the room.

Table 3 | Changes in Tai Chi: Moving for Better Balance (TCMBB) participants’ self-reported health and functional outcomes from baseline to post-interventiona.
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The GEE model results showed that the adjusted odds ratio (aOR) of reporting excellent or very good health status increased by 35% (aOR = 1.35, 95% CI 1.03–1.77). The odds of being very or mostly satisfied with physical activity levels also increased significantly (aOR = 2.21, 95% CI 1.60–3.05). The odds of feeling confident that a participant could keep themselves from falling was five times greater after completing TCMBB (aOR = 6.16 95% CI 3.48–10.89).

Among the five items assessing functional status, the aORs for participants who reported “no difficulty” significantly increased for walking one block (aOR = 1.60, 95% CI 1.19–2.17); stooping, crouching, kneeling (aOR = 1.32, 95% CI 1.04–1.68); getting out of a straight back chair (aOR = 1.67, 95% CI 1.14–2.44); and climbing one flight of stairs (aOR = 1.42, 95% CI 1.03–1.68). About 86% of participants reported no difficulty walking across the room at baseline, and this proportion did not increase significantly at post-intervention.

DISCUSSION

This study examined 2 years of evaluation data collected from older adults age 60+ who participated in TCMBB programs offered in selected communities across three states. Comparing data collected at enrollment and course completion, TCMBB was associated with significant improvements in self-reported health status, satisfaction with physical activity levels, fall-related confidence, ability to perform basic functional tasks (e.g., walking one block, climbing a flight of stairs), and in the TUG test. Similar positive results have been seen in earlier studies of Tai Chi (14, 24), and provide additional evidence that Tai Chi is a useful fall prevention program for older adults.

Recruitment of participants is a concern for most fall prevention programs. While the distribution of TCMBB participants’ race and ethnicity was similar to the populations from which they were recruited, the percentage of male participants was low. Retaining TCMBB participants was also challenging. Participants attended on average 57% of the 24 classes. While it was not possible in this study to monitor falls, those who did not attend regularly may not have received an adequate intervention dose for reducing their fall risk. The reasons for low attendance are unknown. However, anecdotal reports from the state health departments implementing TCMBB suggest that some older adults may have considered the Tai Chi program a “drop-in” activity instead of an ongoing program. Those who did not complete the course were somewhat older and took longer to complete the TUG at enrollment, which suggests that health issues may have contributed to their not finishing the program.

Barriers to the success of TCMBB, as for other community-based fall prevention programs, include maintaining regular attendance and encouraging participants to continue activities after the program ends. Although the participants in this study demonstrated positive outcomes, one 12-week program is unlikely to provide long-term benefits without booster classes. Tai Chi, like other strength and balance exercises, is most effective when it is practiced for 50 hours or more (11). Therefore, older adults would benefit from having an ongoing Tai Chi program in their community, if they attended regularly. Some participating sites are now offering an introductory 12-week TCMBB followed by an ongoing program.

Another challenge has been the limited availability of community Tai Chi classes. State health departments have been able to address this by developing public–private partnerships with organizations that have existing infrastructure to offer classes to older adults. For example, the Y-USA now endorses a modified version of TCMBB called Y-Moving for Better Balance (Y-MFBB) that is being offered in local YMCAs (25). State health departments are also beginning to implement and support other Tai Chi programs (e.g., Tai Chi for Arthritis) that have been shown to be effective for fall prevention (26).

Ideally all older adults would have access to a wide range of evidence-based fall prevention programs that could meet their varied needs. Thus, in the larger fall prevention project, TCMBB was offered along with Stepping On (27) and Otago (28), which are designed for older adults with some functional limitations who are at moderate and high fall risk, respectively. As the availability of Tai Chi and other fall prevention programs expands, it will be important to ensure that fidelity to the key elements of the original interventions is maintained so that the programs remain effective in preventing falls.

LIMITATIONS

This study has number of limitations. First, sampling and dropout issues limit the generalizability of the results. Participants were self-selected from participating communities and may not be representative of the older adult population either in those communities or in the participating states. Program effectiveness was based on comparing assessments from participants who attended both the first and last class. These participants were slightly younger and had fewer functional limitations, as measured by better TUG times at baseline, compared to participants who were not available for the post-intervention assessment. However, because the results are for those who provided both baseline enrollment and post-intervention assessments, we can be confident we are comparing the same population before and after the intervention. We did not take into account differences in total attendance among people who provided baseline and post-intervention assessments, so the effectiveness of the full intervention may be underestimated.

Second, the program was delivered in a multitude of settings, and outcomes may have been influenced by variability in instructor and site. Although all instructors were certified trained instructors, we recommend more attention be given to treatment fidelity monitoring in future research and practice. The CDC Guide for Program Implementation (13) has examples of a class observation form for monitoring instructor adherence to core program elements.

Third, in order to limit the reporting burden on the program delivery personnel, we used a limited number of self-reported outcomes and one timed functional assessment (i.e., the TUG). Although there was training provided for conducting the TUG, including available step-by-step online videos, this training was limited. Therefore, results may not be comparable to standardized TUG tests administered by trained professionals. Finally, while TCMBB participants reported improved functional status and demonstrated better TUG scores, we do not know if this led to a reduction in falls, since falls were not monitored during or after the program.

CONCLUSION

Tai Chi: Moving for Better Balance, which addresses gait and balance problems, can be an effective way to reduce falls among the older adult population. Various forms of Tai Chi have been shown to be most appropriate for younger and healthier older adults who are at relatively low risk of falling. By helping older adults maintain their functional abilities, TCMBB can help community-dwelling older adults continue to live independently.

In this study, TCMBB participants reported positive effects on their functional and health status. However, the high dropout rates among program participants highlight a major challenge to implementing effective community-based fall prevention programs. Community-based programs are a promising approach for older adult fall prevention, but there are ongoing challenges to ensuring that high quality programs are available for – and attended by – older adults who can benefit from such programs.
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Stepping On is a community-based intervention that has been shown in a randomized controlled trial to reduce fall risk. The Wisconsin Institute for Healthy Aging adapted Stepping On for use in the United States and developed a training infrastructure to enable dissemination. The purpose of this study is to: (1) describe the personal characteristics of Stepping On participants; (2) quantify participants’ functional and self-reported health status at enrollment, and (3) measure changes in participants’ functional and self-reported health status after completing the program. Both survey and observed functional status [timed up and go (TUG) test] data were collected between September 2011 and December 2013 for 366 participants enrolled in 32 Stepping On programs delivered in Colorado, New York, and Oregon. Paired t-tests and general estimating equations models adjusted for socio-demographic factors were performed to assess changes over the program period. Among the 266 participants with pre–post survey data, the average participant age was 78.7 (SD ± 8.0) years. Most participants were female (83.4%), white (96.9%), and in good health (49.4%). The TUG test scores decreased significantly (p < 0.001) for all 254 participants with pre–post data. The change was most noticeable among high risk participants where TUG time decreased from 17.6 to 14.4 s. The adjusted odds ratio of feeling confident about keeping from falling was more than three times greater after completing Stepping On. Further, the adjusted odds ratios of reporting “no difficulty” for getting out of a straight back chair increased by 89%. Intended for older adults who have fallen in the past or are afraid of falling, Stepping On has the potential to reduce the frequency and burden of older adult falls.
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INTRODUCTION

Although older adults fall more frequently than younger people, falls are not a normal part of aging (1). Over the past three decades, researchers have identified the major modifiable fall risk factors as well as effective fall interventions (2–4). Some interventions shown to be effective in randomized control trials have been translated into programs and implemented in community settings. One such program is Stepping On, which was developed in Australia (5) and later adapted for use in the United States by the Wisconsin Institute for Healthy Aging (WIHA). The WIHA now provides training for Stepping On leaders as well as an implementation manual and evaluation plan (6, 7).

Stepping On is a group program proven to reduce falls and build confidence in ambulatory older adults who have fallen previously or are afraid of falling (8). A randomized trial of Stepping On found that participants’ risk of falling was approximately 30% lower than those who did not receive the intervention (5). Stevens (2014) noted that a recent analysis also found that Stepping On showed a positive return on investment of 59% (J. Stevens, CDC, personal communication. 8/1/2014).

As described in the WIHA Implementation Manual (6), the program is delivered by a trained leader and a peer leader, who apply adult education and social learning principles to teach older adults about fall risk factors and strategies to reduce their fall risk. The traditional program consists of a group of 10–14 participants attending a 2 hour session held once a week for seven consecutive weeks. Content is provided by the program leaders and by invited health professional “guest experts.” During the program, older adults learn how to improve their balance and strength, increase their safety at home and in the community, and the importance of vision assessment and medication reviews.

In 2011, the Centers for Disease Control and Prevention (CDC) launched a 5-year project funding State Departments of Health to implement Stepping On in selected communities in Oregon, Colorado, and New York. This was part of a larger project in which the CDC funded these states to reduce falls and fall-related injuries by engaging fall prevention coalitions, healthcare organizations, and other partners to implement evidence-based fall prevention programs in clinical and community settings. Stepping On is intended for older adults with moderate fall risk, such as an older adult who fell in the past year or is afraid of falling. Additional information about CDC’s fall prevention initiative can be found elsewhere (9).

This manuscript describes the results of implementing Stepping On during the first 2 years of the project. The purposes were to: (1) describe the personal characteristics and session attendance of Stepping On participants; (2) quantify participants’ functional and self-reported health status at enrollment, and (3) measure changes in participants’ functional and self-reported health status after completing the program.

MATERIALS AND METHODS

PROGRAM PLANNING AND PARTICIPANT RECRUITMENT

The WIHA offered training for master trainers who, in turn, trained local group facilitators. State program leads (i.e., designated contacts at the State Departments of Health) recommended facilitators who were part of local public health or aging services delivery systems. Following the Implementation Guide (6), state program leads and facilitators worked together to identify appropriate sites for Stepping On programs.

Program participants were recruited through a variety of channels, including distributing flyers, conducting informational presentations, making personal contact in places where older adults congregated such as senior centers, recreation centers, or senior housing or retirement homes, as well as through contacts with their health care providers and television, newspaper, and radio advertisements.

Stepping On staff used a standardized admission form and screening questions to identify appropriate participants. To be eligible, a participant needed to be 60 years of age or older, live independently in the community, and be able to walk without the help of another person or with an assistive device (e.g., walker, scooter). Although some information about chronic illnesses was obtained during the screening process, information on the number and type of chronic conditions was not systematically collected as part of the evaluation survey.

In preparation for program delivery, each state conducted training sessions for Stepping On program leaders. The program was delivered in multiple settings, including healthcare organizations, senior housing or assisted living facilities, faith-based organizations, recreational facilities, and senior centers. Additional information about program preparation, implementation, and evaluation can be found in the Stepping On Implementation Guide (6).

DATA COLLECTION

Data were collected from multiple sources. Attendance was recorded at each session and these records were used to describe participant retention over the 7 week program. Program completion was defined as attending five of the seven sessions. A 20-question self-administered questionnaire was used to collect data at the initial Stepping On session (enrollment or baseline survey) and at the last session (program completion or post-intervention survey). Each survey took about 15 minutes to complete and assistance was provided to participants who needed help filling out the forms. Survey questions included participant characteristics (e.g., age group, gender, race, ethnicity), general health status (excellent, very good, good, fair, and poor), and whether the participant had been referred to the program by a healthcare provider. Also measured were satisfaction with their current physical activity level (very, mostly, somewhat, or not at all satisfied) and confidence in their ability to keep themselves from falling (five-point scale ranging from strongly agree to strongly disagree). Self-reported functional ability was assessed by the reported level of difficulty in performing various activities (e.g., climbing one flight of stairs) on a four-point scale ranging from (1) no difficulty to (4) unable to do (10).

The Timed Up and Go (TUG) test was used to measure functional status at the first and last Stepping On sessions. This test has been widely used to assess functional mobility and predict fall risk (11, 12) and has been validated among community-dwelling older adults (13). The test measures the time in seconds for a participant to “stand up from a standard arm chair, walk at [his or her] typical or normal pace to a line on the floor 3 m away, turn, return, and sit down again” (14). Participants who completed the TUG in <12 s were classified as having low fall risk and those who took 12 or more seconds were classified as high risk (15).

The Texas A&M University Institutional Review Board granted approval to analyze secondary data on program participants and outcomes collected using survey instruments and functional assessments.

STATISTICAL ANALYSES

To identify potential biases from loss to follow-up, we used the chi-square test to compare participant characteristics, number of sessions attended, and TUG results from participants who completed both the baseline and post-intervention surveys to those who only completed the baseline survey (were lost to follow-up). Two-tailed paired t-tests were used to compare participant’s TUG results at the start and end of the program. General estimating equation (GEE) models using a logit link function were used to compare self-reported health status, satisfaction with activity levels, confidence in not falling, and self-reported functional status indicators at the start and end of the program. GEE models are longitudinal data models that use all available data in model estimation (i.e., do not require paired data) and can account for the correlation among repeated measures from the same participant. Each GEE model controlled for age group, gender, race, and program location. All models were run using SAS version 9.3 (SAS Institute Inc., Cary, NC, USA).

RESULTS

PROGRAM IMPLEMENTATION AND PARTICIPANT CHARACTERISTICS

Between September 1, 2011 and December 31, 2013, the three states hosted four Stepping On training sessions. There were 64 leaders trained and 32, 7-week Stepping On programs delivered. Four hundred nineteen participants aged 60 years and older enrolled and 336 participants (80.2%) completed the enrollment or baseline survey. Of these, 274 (81.5%) participants attended five or more sessions and 138 (41.1%) attended all seven sessions.

As indicated in Table 1, of the 336 participants who completed the baseline survey, 60 (17.9%) attended programs in Oregon, 91 (27.1%) in Colorado, and 185 (55.1%) in New York (Table 1). The age distribution was similar among participants in each state. The mean age was 78.7 (SD ± 8.0) years. Overall, the majority of people who enrolled were female (83.3%), white (96.0%), and non-Hispanic (97.9%). The majority of participants reported good (50.3%) or excellent to very good health (34.1%). Only 22 (6.7%) participants were referred to Stepping On by a healthcare provider.

Table 1 | Characteristics of Stepping On participants.

[image: image1]

There were 266 (63.5%) participants who completed both the baseline and post-intervention surveys; 70 completed only the baseline survey and were considered drop outs. Among the 266 participants with pre-post survey data, the average participant age was 78.7 (SD ± 8.0) years. Most participants were female (83.4%), white (96.9%), and in at least good health (85.6%). The majority of the participants with baseline and post-intervention surveys (94.7%) completed 70% of the seven session program. There were no statistically significant differences between those who completed both surveys (the analytical sample) and those who only completed the baseline survey except in terms of class completion (Table 1).

PARTICIPANT FUNCTIONAL PERFORMANCE

Of 336 participants with baseline data, 254 (75.6%) completed the TUG test at both baseline and post-intervention (Table 2). Of these, 123 (48.4%) were classified as high risk. After completing Stepping On, overall TUG scores significantly decreased 2.1 s (SD ± 3.1). The change was greatest among high risk participants whose TUG scores decreased an average of 3.2 s (SD ± 3.9).

Table 2 | Changes in Stepping On participants’ timed up and go (TUG) times in seconds from baseline to post-interventiona.
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SELF-REPORTED HEALTH AND FUNCTIONAL OUTCOMES

Table 3 compares self-reported health and functional outcomes at baseline enrollment and post-intervention. Odds ratios were adjusted for gender, age, race, and state. The adjusted odds ratio (aOR) of reporting excellent or very good health status increased by 56% (aOR = 1.56, 95% CI 1.22–2.00). The odds of being very or mostly satisfied with their physical activity levels increased significantly (aOR = 1.74, 95% CI 1.36–2.23) as did their confidence that a fall could be avoided (aOR = 4.60, 95% CI 2.94–7.22). Three of the five items assessing functional status indicated improvement (Table 3). Participants were more likely to report no difficulty in walking one block (aOR = 1.36, 95% CI 1.09, 1.69); getting out of a straight backed chair (aOR = 1.89, 95% CI 1.43–2.50); and climbing one flight of stairs (aOR = 1.42, 95% CI 1.11–1.82). Controlling for the number of sessions attended did not substantially affect our results (data not shown).

Table 3 | Changes in Stepping On participants’ self-reported health and functional outcomes from baseline to post-interventiona.
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DISCUSSION

This study examined 2 years of evaluation data collected from older adults aged 60 years and older who participated in the Stepping On community-based fall prevention program. We observed improvements in both the observed and self-reported functional abilities of program participants. Comparing data collected at baseline enrollment and program completion, Stepping On was associated with significant improvements in TUG scores and in self-reported measures of health status, satisfaction with their physical activity levels, and fall-related confidence. This suggests that Stepping On contributes to functional improvements and may also contribute to participants’ general sense of well-being. The largest improvement was seen in feeling confident that falls could be avoided, which increased from approximately 70% at enrollment to over 90% after completion of the Stepping On program. Given that fear of falling is a fall risk factor (16–19), reduced fear coupled with increased functional ability is important components of an effective fall prevention program.

Recruitment and retention of participants is a concern for most fall prevention programs. While the race and ethnicity of Stepping On participants reflected the population from which they were recruited, there was a low percentage of male participants. There were limited numbers of referrals from health care providers, which suggest the need for better linkages between clinical and community approaches to fall prevention (20). Involvement of health care professionals can be critical for motivating older patients at risk of falling to enroll in and complete evidence-based fall prevention programs.

In regards to participant retention, we observed some attrition; however, the majority of the 366 enrolled participants (81.5%) completed at least 70% of the sessions. Stepping On runs only 7 weeks, so program attrition may be less of a problem than for longer running programs. For example, the fall prevention program, Tai Chi Moving for Better Balance (TCMBB), requires two 1 hour sessions over the course of 12 weeks (21). For TCMBB, only about half of the participants completed at least 70% of the program sessions (22). It also may have helped that Stepping On includes a social component, a break halfway through the 2 hour session, when participants can mingle and share refreshments. Further, it is possible that using the TUG test may have helped retain participants. While no data were systematically collected on participants like or dislike of the TUG test, multiple participants told their leaders that they enjoyed receiving their TUG times. The importance of timely performance feedback has been documented previously as a motivating factor for program participation (23).

LIMITATIONS

This study has a number of limitations that must be acknowledged. Participants were self-selected and this may limit the generalizability of the results to the broader older adult population in those communities. As we did not collect data on co-morbid conditions, we could not determine if our participants were similar to the broader population of older adults who were fearful of falling or had experienced prior falls. Similarly, we were unable to assess the extent to which co-morbid conditions were related to our study outcomes.

In order to minimize the reporting burden on the program implementation staff, we used a limited number of self-reported outcomes and one timed functional assessment (i.e., the TUG test). Although there was training provided for conducting the TUG (24), including available step-by-step online videos, this training was limited. Therefore, results may not be comparable to standardized TUG tests administered by trained professionals and some misclassification of a participant’s fall risk may have occurred. While participants reported improvements in self-reported functional ability and demonstrated better TUG scores, we do not know if there was a reduction in falls. Data about falls were not collected because of anticipated problems with recall bias.

Although we did not assess fidelity directly, we believe that program fidelity was maintained by training and certifying group facilitators and using the detailed Implementation Guide that emphasized the importance of program fidelity.

CONCLUSION

Stepping On was previously shown to be effective at reducing fall risk in a randomized controlled trial. Intended for older adults who have fallen in the past or are afraid of falling, Stepping On applies adult education and social learning principles to teach older adults strategies that they can use to reduce their risk of falling. Stepping On participants practice balance and strength exercises, learn how to increase their safety at home and in the community, and learn about the importance of vision assessment and medication reviews. This study confirms that the program provides positive benefits and reduces fall risk factors among participants when implemented in multiple community-based settings in three states.
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Background: The Otago Exercise Program (OEP) is an evidence-based fall prevention program developed, evaluated, and disseminated in New Zealand. The program was designed for delivery in the home by physical therapists (PTs). It was not known if American PTs would require additional training and resources to adopt the OEP. This article describes the process of translating the OEP for dissemination in the US. Processes included reviewing and piloting the New Zealand training materials to identify implementation challenges, updating training materials to be consistent with American physical therapy practices, piloting the updated training materials in an online format, and determining if the online format reached the target PT audience.

Methods – Process Activities: The New Zealand manual was reviewed by expert American PTs and a training webinar was piloted with 56 American PTs. Feedback suggested that the program itself was understood by PTs, but training materials required modification related to documentation and reimbursement policies. Additional content was developed and integrated into an online training module. The online training was piloted and then deemed adequate by seven PT subject matter experts. The online training was launched in March 2013. Demographic and practice data were collected to characterize the PTs attending the online training as well as perceived barriers and facilitators to implementation (n = 522). Perceived facilitators include the effectiveness of the OEP to facilitate adoption, but the lack of agency support, billing and reimbursement challenges pose a significant barrier to OEP implementation.

Conclusion: The OEP required additional information to facilitate adoption by American PTs. Online training that specifically targets PTs appears to effectively reach the target audience and be well received by participants. More research is required to determine the impact of online training on a PT’s adoption and implementation of this material into their practice.

Keywords: fall prevention, health promotion, physical therapy, balance, aging, policy

INTRODUCTION

Older adult falls are a significant public health problem (1). The reasons why older adults fall are complex and typically a result of multiple, interacting risk factors unique to the individual as they interact with their physical environment (2). The most common risk factors for falling are leg muscle weakness, difficulty walking, polypharmacy (too much or the wrong type of medications), cognitive impairment, vision impairment, and challenges within the environment (3). Of greatest concern are the falls experienced by those aged 75 and over. It is estimated that 50% of adults in this age group fall annually (4). These falls result in the greatest number of visits to healthcare providers and significant morbidity and mortality (5).

Given the extensive and complex nature of falls among older adults, interventions to prevent falls and related injuries have been studied for over two decades. Several fall prevention programs have been developed, tested, and proven effective to reduce falls among community-dwelling older adults (6). To facilitate the dissemination and implementation of these programs, the Centers for Disease Control and Prevention (CDC) published “Compendium of Effective Fall Interventions: What Works for Community-Dwelling Older Adults” in 2008 (7), with a second edition in 2010 (6). The second edition of the Compendium lists 22 interventions that have effectively reduced the rate of falls or fall-related injury. Each intervention includes a summary of the outcomes, program setting, target audience, content (key elements, frequency, and duration), and delivery system (who is qualified to deliver, level of training required). Of the 22 interventions, only three have incorporated and expanded the key elements into an implementation manual and training system to ensure program delivery with fidelity across community (Tai Chi: Moving For Better Balance and Stepping On) (8, 9) and home-based (the Otago Exercise Program – OEP) settings (10).

These three programs target older adults with the physical and mental abilities to live in non-institutional settings. Tai Chi is most appropriate for those older adults with the greatest mobility skills (11), Stepping On is for those older adults who are transitioning to be less mobile (12), and the OEP is the most effective for those older adults who are the least mobile and at the highest risk of falling (6). The OEP target audience may have limited mobility and access to group exercise settings, which differs from the other two programs in that it was designed to be delivered in the home (10).

The OEP was developed and evaluated in New Zealand in the late 1990s and proven effective in randomized controlled trials at reducing falls in high-risk older adults by 35% (13, 14). Due to the complex medical conditions inherent in the target audience, the OEP was delivered by healthcare professionals. The creators of the New Zealand OEP deemed that physical therapists (PTs), who receive extensive training in musculoskeletal rehabilitation, should at a minimum supervise, and ideally implement, the OEP (10). PTs have the training and expertise to evaluate an individual’s risk of falling; identify additional medical risk factors such as orthostatic hypotension, polypharmacy, arrhythmia; refer to other healthcare providers to manage risk; and prescribe and progress an older adult through a fall prevention program (15).

The OEP is an innovative model of low frequency of physical therapy sessions over a long duration. The original program was delivered in six visits over a year. The first four visits are in the first 2 months of the program (i.e., the initial visit, a visit a week later, then a visit 2 weeks later, then 4 weeks later); then follow-up visits are conducted at 6 and 12 months with monthly “check-in” phone calls between (13, 16). This type of model sets the stage for the patient engagement and ownership of their exercise program. The program only works if the patient does the exercises. The OEP achieves that goal with over 35% of participants stating they perform the exercises three times a week 1 year after the start of the program (13).

Given the robust results of the OEP, and the above average adherence and compliance rates, the CDC selected the OEP as one of three evidence-based fall prevention programs for dissemination in the United States. The implementation and dissemination materials for the OEP were developed in New Zealand. These materials offered a concise summary of the research supporting the OEP and step-by-step instructions about how the program was prescribed (10). However, the New Zealand manual did not account for policies and practices unique to the American healthcare system, nor did it provide any guidance about how to integrate the OEP into the workflow of a PT. It was not known if American PTs would require additional training and resources to adopt the OEP and implement it as intended.

The purpose of this article is to describe the process of translating the OEP for dissemination in the United States. Processes included reviewing and piloting the New Zealand OEP training materials with PTs to identify implementation challenges, updating the OEP training materials to be more consistent with American physical therapy practices, piloting the updated training materials in an online format, and then determining if the online format reached the target audience of PTs who work with frail older adults.

METHODS – PROCESS ACTIVITIES

TRANSLATION OF THE OTAGO EXERCISE PROGRAM FOR DISSEMINATION IN THE UNITED STATES

The OEP was developed and tested for dissemination and implementation in a country with a nationalized healthcare system. A manual to describe the implementation process was published in 2003 by the program developers (10). Before dissemination in the United States, it was deemed necessary to review all training materials and make modifications to support adoption and implementation by an American audience. Part of translation plan developed by the American team responsible for translating the OEP was to create and integrate a centralized system to offer education and training to PTs.

The following plan was deployed to review and revise the OEP manual and training materials for dissemination in the United States:

1. PTs with expertise in fall prevention and implementation of the OEP were to review the materials and identify any revisions necessary to support program adoptions

2. Pilot a real-time webinar based on the revised manual for American audiences amongst a small group of PTs from three states – Oregon, Colorado, and New York that were participating in the Centers for Disease Control Fall Prevention Pilot Project

3. Identify “lessons learned” from Otago implementation based on feedback from the webinars

4. Revise training materials based on lessons learned

5. Develop an online training program for broad dissemination in the United States

6. Pilot training with a small group of practicing PTs for feedback

7. Revise and deploy online training

8. Determine if online training was reaching the target audience of PTs most likely to adopt and implement the OEP in their practice settings.

REVISIONS SPECIFIC TO AMERICAN PTs

Expert PTs (T. Shea and T. Shubert) who had extensive knowledge of the OEP implementation both in the United States and in New Zealand worked with one of the OEP program developers (C. Robertson) to review the Otago Exercise Programme Manual (10). Revisions were made to the original manual. A United States version of the OEP Manual was released and made available in early 2012 (http://www.med.unc.edu/aging/cgec/exercise-program). The content of this manual was presented in a 1-hour training webinar offered four times in 2012 to 56 PTs. The 56 PTs who attended had been recruited by their respective State Division of Public Health Units (OR, CO, NY) to participate in a project to implement the OEP as part of the Fall Prevention Pilot Project. Attendance at the webinars was the first step in that process, and they were recruited via personal invitation from their state partners.

The training webinars were designed to pilot the material. Throughout the course of each webinar, therapists were encouraged to ask questions either by telephone or using the online chat function. We anticipated that many of the questions would be about how to actually prescribe the program; however, questions and discussions were more about implementation differences between New Zealand and America and how to address these differences. The following themes were identified as common challenges to implementation throughout the webinars:

1. The theory and implementation of evidence-based health promotion programs were not common knowledge for PTs.

2. In the original OEP research studies, subjects were at risk of falls but not actually seeing a PT for a diagnosed impairment. In order for Medicare to reimburse a PT for an episode of care, there needs to be a diagnosed impairment that requires “skilled and necessary” physical therapy (17).

3. Subjects in the original OEP research scored at risk of falls. This criterion was used for PTs to implement the OEP as part of the plan of care. Given that patients required skilled therapy, they were often weak and required a dose of physical therapy before starting the OEP. This dose of physical therapy was necessary to improve their strength and mobility so that they would be able to participate at the appropriate frequency and duration.

4. The OEP exercises were not unique to physical therapy, but the low frequency of PT visits and long duration of the OEP was deemed be an innovative practice model. Typical courses of physical therapy follow a model for 2–3 times a week for a period of 4–8 weeks. There was concern from therapists that the OEP model with its low frequency and long duration would be considered outside of the acceptable course of therapy. Being outside of normative values may result in a “red flag” to be audited by Medicare.

5. The OEP offered an opportunity to standardize practice around fall prevention. The literature demonstrates significant variations in clinical care around falls. Standardizing practice was appealing to some PTs and distasteful to others (18, 19).

6. The OEP was delivered in the home; however, the policies for billing and reimbursement for Physical Therapy under Medicare Part A (Home Health) make it virtually impossible to implement Otago over a year period.

7. A new model of PT delivery of care, which has emerged, allows for delivering physical therapy in the home but billing under Medicare Part B (outpatient). Though this model allows for greater opportunity to deliver the OEP over the year-long period, the paperwork burden on the PT was still sizeable.

8. Webinars and online training were deemed as an acceptable mode of training by PTs.

Given the feedback from the webinars, the content from the New Zealand manual was deemed appropriate for teaching therapists exercise program specifics. However, they believed that implementation in the United States would require additional information about how to integrate the program into the workflow, given documentation, billing, and reimbursement requirements. It was also identified that therapists would benefit from additional background about the theory behind evidence-based programs and the research behind the OEP.

The feedback from the PTs was then incorporated into the training manual. The PTs who attended the webinar agreed that the content of the OEP did not need to be presented in a face-to-face setting because much of the actual program was common to both PT practice and education. It was deemed that an online medium would be acceptable to disseminate the training to PTs in the United States.

DEVELOPMENT OF ONLINE TRAINING PROGRAM

The online curriculum was an adaption of the webinar and developed by the same authors. The curriculum incorporated “adult learning theory” using video, interactive assignments, and required posting to external discussion boards (Figure 1). The online version was developed into a power point and piloted by seven subject matter expert (SME) PTs – three knowledgeable about the OEP and four without prior experience of the OEP. All clinicians had at least 5 years of clinical experience.
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FIGURE 1 | Otago online training program and activities.



The SMEs were invited to review the content from a select group of PTs who had received advanced certification in geriatrics, and who had contacted the researchers independent of the online training to learn more about the efforts to implement the OEP.

The SMEs were instructed to complete the course including outside assignments, quizzes, and a final exam. The SMEs then evaluated the following with open-ended questions (Table 1): (1) Course logistics – was it easy to find, navigate, complete? (2) Course content – was the information interesting, helpful, presented with fidelity to the original program? (3) Clinical usability/feasibility – could they apply this in their clinical setting? (4) Research – was it presented in a meaningful way? The responses were summarized and reviewed by course creators and independent external consultant.

Table 1 | Otago online pilot evaluation open-ended questions.
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The SMEs reported that the course was acceptable and engaging. The training was deemed adequate in length (2–3 h) and appropriately priced ($25). The curriculum was easy to navigate. The content was acceptable and clinically relevant. The exercise videos and case studies were well received; however, clinicians with several years of experience (>5) felt that the video cases were too contrived and not realistic.

Subject matter experts listed the following additional concerns:

1. “The OEP is appropriate for clinical use, but I have concerns about billing, reimbursement, and program fidelity” (four SMEs made this statement)

2. “The OEP may be challenging to implement and deliver for therapists who are not in-home Part B providers” (two SMEs).

DEPLOYMENT OF ONLINE TRAINING PROGRAM

The feedback from the SMEs was collated and revisions to the course were made. The course was deployed in March 2013. The course was advertised via the University of North Carolina at Chapel Hill’s School of Medicine website, national listserv for PTs, and word-of-mouth. Key partners such as the American Physical Therapy Association and CDC informed various groups interested in balance and fall prevention. The online training program continues to be advertised through monthly postings on national listservs for PTs, quarterly webinars for the National Falls Free Coalition, and at national and international meetings and conferences.

To minimize cost barriers, the course was priced at $25. Upon completion of the course, the registrants received 2 Continuing Education Units (CEUs). Many states require PTs to attend and report a minimum amount of continuing competence training annually to renew their license. These courses are often expensive. We felt offering low-cost CEUs would add an additional incentive to therapists interested in completing the training.

Participants enrolled in the course via the Area Health Education Center Connect website. The course was described as a 3-hour experience, which could be started and stopped at any time. After registration, participants completed a demographic form including key characteristics about their clinical practice (e.g., number of years in practice, percent of caseload over the age of 65), a pre-assessment of confidence in skills, and a baseline test about falls knowledge. The course had three other mini-quizzes embedded into the content throughout the course: (1) knowledge assessment of standardized protocols for functional tests; (2) an assessment of ability to evaluate functional tests and prescribe appropriate exercises from the OEP; and (3) an evaluation to assess the mastery of the concept of fidelity. Participants were not allowed to proceed to the next course section until they had demonstrated mastery of the content per the quiz score. Upon completion of the course, but before participants were awarded CEUs, they had to pass a final exam of 10 questions with a minimum score of 80% and complete a post-assessment about confidence in skills; an intention to implement survey that included items about perceived barriers and facilitators; and an evaluation of the course presentation and content. All participants received a follow-up survey via email 6 weeks after completing the course to assess level of program implementation. All participant data were collected with tools embedded in the training. Data were exported, de-identified, cleaned, and analyzed at 6 and 13 months post deployment.

RESULTS

It was unknown if the PTs who registered for the course would be the target audience for adoption. The goal was for PTs who worked primarily with older adults to complete the course. It was also unknown if the perceived facilitators and barriers by a larger audience would be consistent with the pilot results from the webinars. To ensure that the target audience was actually reached, frequencies for trainee demographics and perceived facilitators and barriers were calculated using data of the first 552 PTs enrolled in the course.

CHARACTERISTICS OF ONLINE OEP TRAINEES

The characteristics of all the OEP trainees who completed the training in the first 11 months of deployment are described in Table 2. During that time frame, 552 PTs, physical therapy assistants, and students enrolled in physical therapy programs enrolled in the course, and 398 completed the training. Table 3 describes the characteristics of the trainees practice settings. Of the 398, 30% were not in practice. These individuals were either students, researchers, or from other professions. The remaining 279 were predominately therapists with significant experience in geriatrics (211 had over 8 years of experience working with older adults) and worked primarily in geriatric settings (75% of sample stated more than 75% of their caseload was over the age of 65).

Table 2 | Demographics of therapists who completed the online program (N = 398).
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Table 3 | Characteristics of therapist practice (N = 279).

[image: image1]

PERCEIVED FACILITATORS AND BARRIERS TO PROGRAM IMPLEMENTATION (TABLE 4)

Trainees were instructed to “Please estimate the degree to which each of the following items will facilitate your ability to implement Otago,” and were given a list of 11 potential facilitators. Facilitators ranged from administrative support (i.e., would supervisors pay for copying of materials and help support documentation) to payor policies (i.e., what were the local Medicare polices toward longer duration of treatments with low frequencies) to compliance issues (i.e., would patients actually do the exercises on their own?). Trainees were also asked to “Please estimate the degree to which each of the following items will be a barrier to your ability to implement Otago,” and were given a list of 14 barriers. Barriers ranged from getting weights for patients to co-pays to paperwork issues. Table 5 lists the top three perceived facilitators and the top 3 perceived barriers.

Table 4 | List of facilitators and barriers.
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Table 5 | Top three facilitators and top three barriers.
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DISCUSSION

This study described the process of translating a research-based intervention developed in a country with nationalized healthcare for use in clinical practice within the United States. This article described the process of translating the OEP to facilitate adoption in the United States. Inherent in this process was identifying the barriers to adoption presented by implementing a program developed in a different healthcare system as well as identifying and implementing solutions to these barriers. In addition to translating the intervention materials, this process included the development of an efficient and effective system to disseminate training to PTs. A secondary purpose of this project was to determine if online training was an acceptable and feasible mechanism to reach our target audience of PTs.

The process of translating an intervention developed and tested in another county was innovative, and our experience indicates that it may be challenging to overcome barriers imposed by implementing programs under different healthcare systems. Two unanticipated challenges unique to the American healthcare system became apparent during the translation process: (1) reimbursement issues and (2) current policies regarding frequency and duration of physical therapy treatment.

Significant changes in Medicare Home Health Payment Policies were implemented during the time period of 2010–2013 (20, 21). When the OEP was first selected by the CDC to disseminate, it was assumed that PTs in the home health setting would be able to deliver Otago as intended and be reimbursed for their services. However, in October 2011, CMS released “The Final Rule” for implementation in 2012 (20, 21). The “Final Rule” significantly changed reimbursement for home health rehabilitation services with the goal of assuring equal access to services and reduce financial gaming. In essence, the final rule limited an episode of home health to no more than 60 days (it can be extended but with much paperwork) and reimbursed therapists at lower rates as more therapy was utilized. The 60-day limitation, in conjunction with an increase in acuity of home health patients and a 3–8% reduction in reimbursements depending on the patient’s acuity, effectively made it impossible for home health therapists to deliver Otago with fidelity.

Alternative models proposed by the American translation team leveraged PTs that treat patients in outpatient settings and have the ability to keep their patients on caseload for a longer period of time; however, this poses a significant challenge to the fidelity of the program. Innovative models that have therapists work with patients in the home, but bill as an outpatient have been investigated and demonstrate promise. However, this model for delivering therapy is relatively new and does not have widespread penetration.

Despite the popularity of evidence-based programs among public health professionals serving older adult populations (22), clinicians such as PTs are often not familiar with such evidence-based programs. The concept of fidelity, or delivering a program as intended, was not familiar to the majority of learners. More than 64% of those who took the training had never referred or incorporated an evidence-based health promotion program into their treatment plan. Many therapists felt that a standardized program was not flexible enough to meet the needs of their patients. The gaps identified through the work with the SMEs and the pilot testing with the PTs indicated that OEP content would be easy to convey to PTs, but the implementation of the program with fidelity would prove to be a challenge.

In recognition of these challenges, the online training was revised to include several case studies to demonstrate different implementation models including a home health to outpatient and an outpatient only case. Additionally, we believe the online model afforded several advantages over the traditional face-to-face model: (1) cost-effectiveness – participants were charged $25 to attend versus a face-to-face course, which is typically $100–200; (2) reach – in the first 9 months of deployment, we had participants from all 50 states take the training; (3) community – participants were invited to other opportunities to support their work; and (4) convenience – participants could start and stop the training whenever they liked.

In the first 9 months, the online training appears to be an effective mechanism to target PTs who work primarily with aging patients. The program itself was advertised through a word-of-mouth, website, and a few physical therapy-based listserv. The “early adopters” who completed the program were those who would be considered “senior” therapists (in practice 8 or more years) and spent the majority of their clinical practice time working with older adults. This supports that our target audience was reached. One concerning item was that only 13% of the sample were categorized as “new” therapists (3 years or less of clinical practice). The low number of new graduates may reflect the demographics within the greater practice setting and that the majority of PTs in geriatrics are older and more seasoned (23).

The perceived barriers and facilitators to program implementation provided significant insights about the challenges of the OEP adoption and implementation. At the end of the online training, therapists were asked to rate the extent an item was considered to be a facilitator or a barrier to implementation. The top facilitator was support from Agency administration. Therapists who implement the OEP without agency support are responsible for procuring weights, copying home exercise program handouts, and ensuring all paperwork is completed correctly and in a timely manner. One therapist estimated the personal cost of implementing the OEP at about $50/patient. Agencies that supported the OEP created systems to procure ankle weights for patients to use as part of the exercise program and ensured that all photocopying costs were absorbed by the agency as opposed to the therapist. Agency support is critical for program success, and more efforts should be made toward demonstrating the value of the OEP at the agency level.

Barriers included system-based challenges to maintaining a patient on caseload, concerns about costs to the patients in the form of co-pays, and the inability to perform follow-up phone calls. Interestingly, the therapists who completed the training did not perceive the billing and reimbursement challenges to be a barrier to program implementation. This may be because the therapists were being asked to rate these items immediately upon completing the online training and before actually implementing the program.

CONCLUSION

The implementation of standardized fall prevention programs into physical therapy practice is not as simple or as straightforward as anticipated. PTs are well versed in the content of the OEP but were not familiar with the frequency, duration, and standardization of the program. In general, PTs appreciated the effectiveness of the program, but there are challenges inherent to reimbursement for providing the OEP with fidelity to appropriate patients. Online training appears to be an effective way to disseminate the OEP to PTs who work with older adults; however, we anticipate that additional support and resources will be necessary for PTs to implement the OEP with fidelity to impact the nature of falls.
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This perspective paper describes processes in the development of an evidence-based fall prevention curriculum for community health workers/promotores (CHW/P) that highlights the development of the curriculum and addresses: (1) the need and rationale for involving CHW/P in fall prevention; (2) involvement of CHW/P and content experts in the curriculum development; (3) best practices utilized in the curriculum development and training implementation; and (4) next steps for dissemination and utilization of the CHW/P fall prevention curriculum. The project team of CHW/P and content experts developed, pilot tested, and revised bilingual in-person training modules about fall prevention among older adults. The curriculum incorporated the following major themes: (1) fall risk factors and strategies to reduce/prevent falls; (2) communication strategies to reduce risk of falling and strategies for developing fall prevention plans; and (3) health behavior change theories utilized to prevent and reduce falls. Three separate fall prevention modules were developed for CHW/P and CHW/P Instructors to be used during in-person trainings. Module development incorporated a five-step process: (1) conduct informal focus groups with CHW/P to inform content development; (2) develop three in-person modules in English and Spanish with input from content experts; (3) pilot-test the modules with CHW/P; (4) refine and finalize modules based on pilot-test feedback; and (5) submit modules for approval of continuing education units. This project contributes to the existing evidence-based literature by examining the role of CHW/P in fall prevention among older adults. By including evidence-based communication strategies such as message tailoring, the curriculum design allows CHW/P to personalize the information for individuals, which can result in an effective dissemination of a curriculum that is evidence-based and culturally appropriate.
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INTRODUCTION

“I’ve fallen and I can’t get up,” was a phrase made popular by LifeCall in 1989. This commercial was a dramatized version of an older adult’s fall. However, this situation is the reality for numerous older adults in the United States. Falls are a threat to the lives, independence, and health of adults – especially those aged 65 and older. Every 18 s an older adult visits an emergency department as a result a fall, and every 35 min an older adult dies due to injuries from such a fall (1–7).

Other significant consequences are associated with falls. For example, one in three adults aged 65 and older fall each year, costing the U.S. healthcare system more than $30 billion dollars annually (1). This problem is even more significant due to the rapidly expanding aging population (8). In light of the rate of falls among older adults, physical and fiscal costs, severity of falls, and population growth among adults ages 65 and older, researchers are investigating how to effectively prevent and reduce falls among older adults.

Research has demonstrated that a large proportion of falls among community-dwelling older adults are preventable (9, 10). Numerous documented strategies address fall prevention among older adults – community programing, primary care practice guidelines, and integration of physical therapists into models of care (11). Despite the growth of evidence-based fall prevention programs and the emergence of state-wide fall prevention policy efforts, there continues to be a gap in community adoption of fall prevention interventions among underserved, rural, minority, and low-income populations (12). Literature is lacking regarding: (1) the reasons why fall prevention policies and programs are or are not adopted and spread in community settings; (2) the most efficient practices for creating a trained workforce for delivering interventions; (3) the best strategies for reaching out to underserved populations in terms of recruitment, geographic, and needs-based challenges; and (4) how to connect community and clinical care settings (12). A lack of infrastructure for disseminating and implementing interventions to community-based programs has contributed significantly to this gap.

The Policies, Programs, and Partners for Fall Prevention (PPPFP) study incorporated multi-level intervention strategies to develop several dissemination approaches (13). This paper focuses on a training Community Health Workers/Promotores (CHW/P) to deliver fall prevention messages to older adults. CHW/P are described as frontline public health workers, serving as liaisons between health and social services and the community. They facilitate access and improve the quality and cultural competence of service delivery by utilizing a wide array of skill sets (14–17). CHW/P are trusted members of the target community, work for pay or as volunteers, and typically share ethnicity, language, socioeconomic status, and life experiences with the community members served. As such, CHW/P can communicate with other members of the healthcare system to ensure that community members’ care is sensitive to cultural and community issues. Research has demonstrated the effectiveness of CHW/P among targeted Hispanic populations in achieving positive health outcomes through health education, case management, service coordination, and referrals (18–31). Specifically, CHW/P are effective due to their cultural similarity and understanding of the population they serve, as well as the subsequent trust clients have in them. These CHW/P characteristics are largely due to their residing in the same communities. Further, studies have demonstrated the effectiveness of CHW/P in providing social support to help Hispanics adopt behavior change (24–30).

One of the greatest challenges in effective fall prevention is ensuring the population at risk actually receives recommended interventions. CHW/P can serve as liaisons for older adults at risk for falling, making sure they are referred to accessible services and helping make sure interventions at the community or healthcare level are supported to maximize program adherence. The literature supports CHW/P as a conduit to increase fall prevention awareness, but there is a gap in fall prevention training for CHW/P. This perspective paper will describe the development and implementation of the fall prevention curriculum for CHW/P with a focus on: (1) making the case for developing evidence-based CHW fall prevention training; and (2) explaining programmatic activity, including informal focus groups, module development, pilot testing, curriculum refinement, continuing education units (CEUs) approval, and next steps in dissemination.

MAKING THE CASE FOR DEVELOPING AN EVIDENCE-BASED CHW FALL PREVENTION TRAINING

A preparatory national scan of CHW/P curriculum, trainings, and resources about fall prevention among older adults was conducted in October–December 2011, revealing a lack of a comprehensive fall prevention curricula specifically designed for CHW/P. The scan included searches conducted on web-based search engines and phone calls and emails to CHW/P organizations, networks, associations, state CHW program offices, employers, and academic institutions. No curricula on fall prevention for older adults specifically for CHW/P were located. A wider search revealed an evidence-based curriculum to train nurse assistants in fall prevention in home health settings, which has been available since 2007. Based on the best practice strategies discussed in detail in the following section, along with fall prevention strategies, we developed a series of CHW/P curriculum entitled, “How can CHW/Promotores help older adults stay safe from falls and related injuries?” The curriculum was developed by the study team from October 2012 to May 2013 and piloted in McAllen, Texas, on June 4–5, 2013, in English and Spanish with 49 CHW/P. Revisions were made from July 2013 to December 2013, and the revised curriculum was deployed nationally in face to face and virtual formats in April 2014. This project was approved by the Institutional Review Board at Texas A&M University.

EMPLOYMENT OF BEST PRACTICE APPROACHES

To effectively develop and train CHW/P, we employed three best practices: (1) utilization of CHW/P to deliver health education messages; (2) adult learning theory; and (3) tailored messaging. Studies have demonstrated CHW/P are effective in delivering health education to community residents due to shared ethnicity, language, socioeconomic status, and life experiences with the community members they serve (18–31). The project team included CHW/P throughout the development of processes to train and engage CHW/P to deliver fall prevention health education messages. Specifically, CHW/P identified the needs of their communities, reviewed the training materials, and identified gaps in information and service.

Second, an adult learner-centered training approach that considers characteristics of the target audience was utilized. CHW/P are typically between the ages of 20 and 65, have lower educational attainment with reading and math skills ranging between 4th and 8th grade levels, and are non-native English speakers. Adult learner-centered educational strategies engage learners in problem-based learning and teaching. Rather than a “lecture,” learner-centered approaches engage learners in hands-on, interactive activities based upon discussion and skill-building exercises (32–35).

Third, tailored messaging was incorporated into the CHW/P fall prevention curriculum. Message tailoring deploys information and change strategies to reach one specific person based on the individual characteristics (36, 37). Tailoring differs from targeting of general audiences and segmenting of subgroups by customizing (or personalizing) educational approaches and messages to the individual. CHW/P were trained to employ tailoring to effectively educate clients. Instead of providing general education to their overall audience – or more refined education to certain subgroups within that overall audience – CHW/P made assessments about and delivered education based on the characteristics of individuals in their constituency, including culture, language, health literacy, education, gender, age, and pertinent experiences, beliefs, and attitudes. Tailoring-based approaches acknowledge how individuals differentially use, learn, and benefit from varied educational and messaging approaches. The purpose of developing training with integrated tailored messaging taught via adult learning strategies was to support CHW/P to utilize their strengths to ensure optimization of fall prevention interventions.

EXPLAINING PROGRAMMATIC ACTIVITY

INFORMAL FOCUS GROUPS TO IDENTIFY NEED

The lead partner was a Texas Department of State Health Services (DSHS) Certified CHW/P Training Center. The curriculum incorporated the eight competencies recognized by the Texas DSHS CHW/P Training and Certification Program: (1) communication; (2) teaching; (3) advocacy; (4) interpersonal skills; (5) service coordination; (6) capacity building; (7) organization; and (8) knowledge-based skills. Texas certifies CHW/P and requires a minimum of 20 CEUs (i.e., 10 DSHS-certified and 10 non-certified CEUs) every 2 years for recertification. To maximize adoption, the project team developed the curriculum in English and Spanish and met DSHS requirements for CEUs for CHW/P in Texas. Figure 1 depicts the five-step training development module process, which is discussed in detail in the ensuing paragraphs.
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FIGURE 1 | Process of CHW/P fall prevention training module development.



Prior to material development, the project team conducted informal conversations with CHW/P about fall prevention (Step 1). These conversations identified potential gaps in knowledge to inform curriculum development and identify cultural influences and attitudes critical for message tailoring. This procedure ensured the training modules integrated input from the CHW/P and created a framework to integrate characteristics unique to CHW/P (e.g., culture, language, and gender) to best tailor messages.

MODULE DEVELOPMENT

The feedback from the informal focus groups and input by content experts in healthy aging, fall prevention, health messaging, and CHW/P training contributed to developing and refining tailoring-based training modules in English and Spanish. The curriculum was developed for any CHW/P instructor (whether DSHS-certified or not) and those with varying knowledge about fall prevention (whether a novice or expert). The intent was for any CHW/P to use the curriculum and training guide to train other CHW/P about fall prevention among older adults. Specific objectives included:

• Explain that falls are not a normal part of aging and the majority of falls are preventable.

• Articulate why preventing and reducing falls and related injuries among older people is especially important.

• Increase awareness about risk factors for falling inside and outside the home.

• Develop and augment observation, reporting, and communication skills to improve communication with older adults and their families around fall prevention.

• Describe ways to help prevent or manage falls in older adults.

• Develop fall prevention plans.

• Explain and discuss different approaches to changing health behaviors.

• Apply behavior change strategies to fall prevention and reduction.

• Teach health behavior change strategies to CHW/P and older adults.

As shown in Table 1, the three in-person training modules addressed the following topics: (1) fall risk factors and strategies to reduce/prevent falls (4 h in length); (2) communication strategies to reduce risk of falling and develop fall prevention plans (4 h in length); and (3) using health behavior change theories to prevent and reduce falls (5 h in length). The first two modules were designed to be completed independently but were linked in theme and content. The third module focuses on equipping CHW/P Instructors to apply health behavior theory to fall prevention and reinforces fall risk factors and strategies to prevent falls and related injuries.

Table 1 | Contents of CHW/P fall prevention training modules.
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Course materials included: an introduction for trainers, facilitator’s guides, participant handouts, case studies, pre/post-assessments, and evaluations. Pre/post-assessments measured knowledge and confidence related to fall prevention and communication strategies. The evaluations gathered participant demographic information and satisfaction with the training. The curriculum incorporated teaching methods focusing on increasing self-awareness and skill building through practical application, including case scenarios, role play, group work, and interactive presentations. Refer to Table 1 for detailed content.

PILOT TESTING

After developing the modules, each module was pilot tested with a group of CHW/P and CHW/P Instructors (i.e., 44 participants for Module 1; 41 for Module 2; and 18 for Module 3). CHW/P and CHW/P Instructors were recruited via emails and word-of-mouth. Two DSHS-certified, experienced, bilingual, and bicultural CHW/P Instructors conducted the in-person trainings in English and Spanish – with all materials provided in both languages. The pilot included evaluation and assessment onsite after completion of each training module and an online survey deployed 6 months after training to assess knowledge and implementation in their roles as CHW/P.

CURRICULUM REFINEMENT

The team refined the curriculum based on feedback from the pilot test. Specific feedback and revisions to the final curriculum included:

(1) Standardized wording for CHW/P and fall prevention terminology.

(2) Refined case studies.

(3) Added detailed physical activity exercises.

(4) Added a handout on local, state, and national resources; a glossary of terms; and a fall-related Frequently Asked Questions (FAQ) handout.

CONTINUING EDUCATION UNITS APPROVAL

The final step of the curriculum development process included submitting the three modules in English and Spanish for CEU approval by the Texas DSHS CHW/P Training and Certification Program. Each of the three models was approved. Information regarding the CEU approval process can be found at http://www.dshs.state.tx.us/mch/chw.shtm; information regarding the CHW/P fall prevention modules may be found at http://nchwtc.tamhsc.edu/.

NEXT STEPS IN DISSEMINATION

The curriculum was converted into an online format for broader dissemination (http://nchwtc.tamhsc.edu/fall-prevention-curriculum). The online formats include two courses:

1. CHW/P Course: Preparing CHWs/Promotores to prevent and reduce falls among older.

2. CHW/P Instructor Course: Helping older adults change their health behaviors to prevent falls and related injuries: health behavior change theories.

For the online format, CHW/P complete pre/post-assessments, an evaluation, and a 6-month follow-up survey. The goal of this approach is to create a feasible and sustainable training method that minimizes resources while maximizing dissemination – particularly in rural and remote communities that have CHW/P but do not have local CHW/P training programs. This strategy is designed to support implementation sustainability because CHW/P who received training from the fall prevention modules can continue to revisit these modules at no incurred cost in their future health outreach, education, and promotion strategies.

DISCUSSION

This perspective paper describes the development of a fall prevention curriculum for CHW/P. Given the access of CHW/P to at-risk older adults and their effectiveness to educate and promote behavior change, CHW/P are logical partners in promoting fall prevention strategies. However, to date, little has been attempted to engage CHW/P in fall prevention interventions, despite the scope of the problem. More specifically, there has not been another evidence-based curriculum on fall prevention among older adults specifically designed for CHW/P.

Numerous studies have highlighted the utilization of CHW/P and their effectiveness in helping their target populations achieve positive health outcomes through health education, promotion, and outreach (17–31). CHW/P are effective in these roles due to their cultural similarity and understanding of the population they serve and the subsequent trust that residents have in them (17–31). Specifically, CHW/P-led educational interventions have led to increased participant self-efficacy, knowledge, and adoption of preventive behaviors (38–43). Further, studies have demonstrated the effectiveness of CHW/P in providing social support to help participants adopt behavior change (38–40). One intent of this project was to build on the literature that has demonstrated the effectiveness of CHW/P in educational interventions to improve knowledge and adoption of behavior changes by the target population to include fall prevention education and promotion for older adults, which previously was a gap in the literature, given the significant burden and cost of falls by older adults in the U.S.

An innovative aspect of the study was to actively engage CHW/P in all stages of the curriculum development, which included pilot testing, refining, and implementation. The curricula utilized best practice strategies of CHW/P, adult learning theory, and tailored messaging, as well as evidence-based fall prevention strategies. The structured engagement of CHW/P during the development process had many benefits. First, the included messages, content, and format of the curricula were relevant, acceptable, and comprehendible for the CHW/P and CHW/P Instructors. Second, the messages, content, and format were appropriate for older adults who would be reached by the fall prevention activities. Third, by vetting the modules among the intended community, the goal of widespread adoption, dissemination, and sustainability was more realistic and obtainable. A potential limitation of the CHW/P curriculum on fall prevention among older adults is that the impact of the curriculum on reducing falls and injuries caused by falls by older adults could depend on the actual implementation of the curriculum – relying on the capacity of CHW/P programs, trainers, and employers – rather than on the actual curriculum. The project team anticipated this limitation and attempted to address this potential limitation through detailed instructions, tools, and resources within the curriculum and through providing additional technical assistance upon request to CHW/P, CHW/P instructors or trainers, and CHW/P employers on how to utilize and implement the curriculum with CHW/P and older adults.

The future directions of this project as a translated curriculum in an online format has great potential to broaden its reach and further disseminate the modules – particularly in rural areas where CHW/P training programs are scarce and communities have a greater population of older adults. Key will be to assess the ease of use, esthetics, and platform selected for online content to ensure CHW/P can successfully access and complete the online modules and revisit resources and training materials. Careful and strategic selection of partners for promoting and supporting this internet-based curricula can substantially impact uptake and utilization. The project team members will rely on existing partners and collaborators to broadly disseminate the self-paced, online training modules available for CHW/P and CHW/P Instructors in English or Spanish.

CONCLUSION

This perspective paper describes the process of evaluating the CHW/P training curriculums, identifying a gap in the curriculum, and then the process of developing a CHW/P curriculum that specifically targets management of fall prevention. The goal of the curriculum is to equip and mobilize CHW/P so they can play a key role in joining other public health professionals in the fight to prevent and reduce injuries among older adults due to falling. In other areas, CHW/Ps have proven effective in helping individuals adopt preventive behaviors through educational interventions (38–43). The curriculum development was the first step in determining if a similar model could be used for fall prevention. The process we undertook validated that CHW/Ps had a need for this type of curriculum, were interested in the curriculum, and could improve their knowledge by participating in the curriculum. Engaging CHW/P remains especially vital in that CHW/P have a unique opportunity to reach out to older adults who may otherwise be neglected and have an increased risk for falling.
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Purpose of the study: The current study was designed to examine changes in falls efficacy and physical activities among oldest-old and young-old participants in a falls risk-reduction program called a matter of balance/volunteer lay leader model.

Design and methods: An oldest-old group (aged 85 years and older; n = 260) and a young-old group (aged between 65 and 84 years old; n = 1,139) in Texas with both baseline and post-intervention measures were included. Changes in Falls Efficacy Scale scores and weekly physical activity levels were examined from baseline to post-intervention. Repeated measures analysis of covariance were employed to assess program effects on falls efficacy.

Results: Results showed significant changes in falls efficacy from baseline to post-intervention, as well as a significant interaction effect between time (baseline and post-intervention) and physical activity on falls efficacy.

Implications: Findings from this study imply the effectiveness of evidence-based programs for increasing falls efficacy in oldest-old participants. Future implications for enhancing physical activities and reducing fear of falling for oldest-old adults are discussed.

Keywords: oldest-old adults, falls efficacy, falls risk-reduction program

INTRODUCTION

The population of oldest-old adults – or those 85 years and older – is one of the fastest growing segments of the American population and is estimated to increase from 5.7 million to 19 million by 2050 (1). Despite growth among this population segment, relatively less attention is given to the oldest-old population compared to people aged younger than 85 years old (2). Attention to health status among oldest-old adults is critical because approximately half of those in this age group experience limitations in functioning, which not only impacts their health and independence (3) but also has societal implications on escalating health care utilization and costs (4, 5).

Substantial research has identified functional and behavioral factors associated with loss of independence among the aging population (6, 7). Less physical activity, for example, is increasingly seen as a major contributor to health deterioration and mortality, even among oldest-old adults (8, 9). Lower levels of physical activity contribute to increased number of medical comorbidities in oldest-old populations (10, 11). In addition, anxiety or fear of falling is related to risk for subsequent falls and limited physical activity among older adults (12, 13). For instance, in a sample of adults aged 70 years and older living in a community, over half had fallen at least once during the previous 6 months or restricted their daily activities or both because of a fear of falling (13).

Heterogeneity exists in levels of physical activity among oldest-old adults, despite the lower overall physical activity levels, suggesting the value in identifying modifiable factors associated with higher activity levels. A sense of efficacy, particularly falls efficacy – “the degree of confidence in performing common daily activities without falling” (14) (p. M141) – has been found as a significant factor for physical activity among older adults. Higher levels of efficacy have been related to faster gait speeds (15, 16) as well as lower levels of fear of falling (17); furthermore, physical activity interventions have shown significant positive effects on physical performance related to efficacy (18–20).

A MATTER OF BALANCE (AMOB) FALLS RISK-REDUCTION PROGRAM

Previous research indicates that falls risks can be ameliorated, especially through increases in physical activities, which are combined with behavioral strategies to help older adults prevent or manage falls (21–25). Behavioral interventions have been identified to improve falls efficacy (12, 26, 27). A matter of balance (AMOB) is an evidence-based program to reduce falls risk among older adults based on cognitive restructuring methods (28). Established at the Roybal Center for Enhancement of Late-Life Function at Boston University, the original AMOB program was tested through a randomized clinical trial (RCT) (22). The major outcome variables of the program included significant improvements of perceived capacity to manage the risk of falling and confidence in everyday activities without falling. Two primary aims of the AMOB included (a) reducing fear of falling and (b) increasing physical, social, and functional activity (22).

Because the goal of AMOB/volunteer lay leader (VLL) is to build falls efficacy and encourage physical activities, many researchers have examined the effects of AMOB/VLL and found improvement in overall health status, as well as falls efficacy among older adults (29–33). For example, Ory and colleagues (29) found that Texas AMOB/VLL participants showed significant improvements in falls efficacy, physical activity, and normal everyday routines. These results are consistent with other studies that included participants from South Florida and South Carolina (34, 35). Ullmann and colleagues (35) found that South Carolina participants showed greater confidence in managing falls and performing activities of daily living, as well as improvements in functional mobility. In addition to short-term benefits in behavioral outcomes from the program, Smith et al. (36) observed significant yet modest improvements in falls efficacy were maintained 6 months after intervention. Furthermore, improvements in falls efficacy and physical activity have been identified in studies examining the rurality of participants’ residence, participant ethnicity, and the influence of class size and session attendance on health outcomes. Rural residents, Hispanic participants, and participants in smaller size classes with higher attendances showed significant improvements in falls efficacy and physical activity compared to their own counterparts (30, 37, 38).

The extant studies documenting improvements associated with AMOB/VLL typically include a full range of older participants (e.g., all those 65 years and older). Scant research has examined benefits in falls efficacy and physical activities uniquely among oldest-old adults (39). A call has been raised to examine those aged 85 years and older as a separate age group (e.g., a forth age) because of the unique nature and challenges faced by those in this subgroup (40–42). Age-related stereotypes about the benefits of health promotion programs for seniors (43), however, might be a barrier to examining physical activities programs among the oldest-old adults (39). Despite current knowledge of the potential effectiveness of behavioral interventions across the life span (43), few studies have focused specifically on examining the joint influence of falls efficacy and physical activities in the oldest-old population.

The purposes of this study were, therefore, to (a) assess the changes in falls efficacy and physical activity from baseline to post-intervention among oldest-old adults and (b) examine the effect of the interaction between improvement of physical activity from baseline to post-intervention on falls efficacy, with a targeted focus on oldest-old participants. A conceptual model for this study is shown in Figure 1. This model depicts the AMOB/VLL falls risk-reduction program as a predictor for changes in physical activity and falls efficacy. In addition, improvement of physical activity acts as a moderator between falls efficacy and falls risk-reduction program.
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FIGURE 1 | Conceptual model.



MATERIALS AND METHODS

INTERVENTION ELEMENTS

A matter of balance/volunteer lay leader entails a lay leader model and is widely disseminated in the health and aging services sectors (44). The intervention is typically delivered by a pair of trained lay leaders, known as coaches (30, 32, 44). AMOB/VLL was designed to modify fall-related factors, such as behaviors, attitudes, and environmental aspects that increase falling risk among older adults (45). Standardized AMOB/VLL workshops take place at licensed delivery sites and are facilitated by certified coaches to ensure program fidelity (44). As facilitators, these lay leaders use an extensively detailed training manual and two instructional videos (32). The AMOB/VLL intervention consists of eight 2-h sessions either once a week for 8 weeks or twice a week for 4 weeks (30). Early sessions focus on individual behavior and mindsets with an emphasis on decreasing the fear of falling and increasing participants’ confidence to prevent falls; later sessions focus on environmental aspects, so leaders assist participants to change their physical surroundings to reduce risk factors for falling and learn exercises to increase balance and strength (30, 46, 47).

Because the intervention processes focus on building fall-related self-efficacy and setting realistic goals for increasing activity, the intervention includes a variety of components, such as lectures, group discussions, mutual problem solving, role-play activities, exercise training, assertiveness training, and home assignments. A standard definition of a “successful” class completion (i.e., attending five or more of the eight sessions) and an ideal class size (i.e., 8–12 older adults) has been established (38).

PARTICIPANTS

As noted in our previous research (31, 37), a total of 3,276 participants enrolled in the Texas AMOB/VLL Falls-Prevention Intervention between September 2007 and April 2009 through local area agencies on aging (AAA) and other community-based organizations. Eighteen AAA regions offered 243 classes during that period. The authors obtained Institutional Review Board (IRB) approval at Texas A&M University to analyze secondary data on program participants and the effectiveness of the program.

PROCEDURES AND INSTRUMENTS

The same instruments were used at baseline and after completion of an intervention. A paper-based questionnaire included 28 items. The survey items included four different formats (i.e., Likert-type scales, yes/no, closed response, and open ended). Public health and aging research experts who established a common database for evaluation of program effectiveness in a national consortium of studies helped guide the selection of the measures (48). Participants took approximately 15 min to complete the baseline and post-intervention instruments, respectively.

MEASURES

Personal characteristics

Six personal characteristic variables were used: age, sex, race/ethnicity, education, living status, and number of chronic conditions. Age was treated as a continuous variable and was based on a participant’s birth date. Sex was scored 1 if the participant is female. Race or ethnicity was scored 0 if the participant is non-Hispanic White, and 1 if non-White. Education was scored 0 if a participant’s highest level of education was less than high school graduation, 1 if graduated from high school, and 2 if more than a high school education. Living status was scored 0 if participants lived alone and 1 if they lived with others. The self-reported number of chronic conditions ranged from zero to seven and was considered as a continuous variable.

Falls efficacy scale

Falls efficacy was assessed with the scale developed by Tennstedt et al. (22). The scale consists of five items that measure participants’ perceived ability to manage risk of falls or actual falls (22). Participants were asked to rate the following statements: (1) you can find a way to get up if you fall, (2) you can find a way to reduce falls, (3) you can protect yourself if you fall, (4) you can increase your physical strength, and (5) you can become more steady on your feet. Ratings were used with a four-point Likert scale: 1 = not sure at all, 2 = not very sure, 3 = somewhat sure, and 4 = absolutely sure. Cronbach’s α was 0.87 for the five items of falls efficacy. Scores ranged from 5 to 20 with higher scores indicating higher levels of managing risk of falls. These falls efficacy scores were collected from participants at baseline and post-intervention.

Physical activity

Physical activity was measured using one item that asked participants to report the number of days they were physically active in the previous 7 days (i.e., scores could range from 0 to 7 days). Participants were given examples of physical activities (e.g., brisk walking, bicycling, vacuuming, gardening, or anything else that causes one to breathe faster); however, the actual physical activities in which the participant engaged were not independently documented. Physical activity was measured at baseline and post-intervention. Furthermore, the change in the number of days from baseline to post-intervention was assessed. Improvement indicates a greater number of days at post-intervention than baseline; no-improvement indicates a same or less number of days at post-intervention when compared with baseline. Based on the change in number of days from baseline to post-intervention, the authors defined two groups for physical activity: improvement (scored 1) and no-improvement (scored 0).

DATA ANALYSIS

Three different analyses were performed. In univariate analyses, frequencies were calculated for personal characteristics, falls efficacy, and physical activity. In bivariate analyses, Pearson’s chi-square tests were conducted to examine the goodness of fit for frequency distributions and the independence between categorical participants’ characteristics (e.g., sex, living status) (49). Multivariate analyses were also performed to obtain adjusted estimates. SAS (ver. 9.2, 2010) Proc Mixed (50) procedures were used when conducting two repeated measures analysis of covariance (ANCOVA) to calculate the adjusted mean changes in falls efficacy scale scores by physical activity groups (i.e., those who showed improvement vs. those with no-improvement). As far as the measurement of physical activity, many previous studies on the program have showed the intervention effects on physical activities (29–33). When we tested a model including physical activity in this study (not shown in this study), this independent variable showed significant effects on falls efficacy in both age groups after controlling for covariates (i.e., slope β = 0.30, p < 0.001 for oldest-old group; slope β = 0.28, p < 0.001 for young-old group). Assuming significant effects of physical activity on falls efficacy, the physical activity levels were purposively categorized into two groups to see the interaction effect between levels of physical activity (i.e., improvement group vs. no-improvement) and the intervention. In other words, independent variables included time (two time points: baseline and post-intervention) and two levels of physical activity (improvement vs. no-improvement) worked as a moderator. Age, sex, race/ethnicity, education, living status, and number of chronic conditions at baseline were also included as covariates. Many methodological experts of longitudinal studies have advised centering time-varying covariates (51, 52); therefore, we centered age and the number of chronic conditions before conducting advanced analyses. Specifically, we examined whether time (baseline and post-intervention) and two levels of physical activity influence the changes in falls efficacy. In addition, we examined the interaction effect between time (baseline and post-intervention) and physical activity groups (improvement vs. no-improvement) to detect the difference in change of falls efficacy. Covariates and one of the independent variables, time (baseline and post-intervention), were included in the first model. Two levels of physical activity (improvement vs. no-improvement) and interaction term between time (baseline and post-intervention) and physical activity groups were included in the second model.

RESULTS

SAMPLE DESCRIPTION

As shown in Figure 2, a total of 3,276 participants enrolled in the Texas AMOB/VLL fall risk-reduction program. About 30% of the total participants (n = 978) who were younger than 65 years old were excluded. Among those who met our inclusion criteria (n = 2,298), 899 participants (39.1%) did not complete post-intervention survey instruments. Only those who completed both baseline and post-intervention assessments (n = 1,399) were included in this study. Those aged 85 years and older were categorized into the oldest-old group as a target group for this study (n = 260); those aged between 65 and 84 years represent young-old group as a comparison age group (n = 1,139).
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FIGURE 2 | Diagram for participants inclusion. No statistical differences found in sex, age, and the number of chronic conditions. Statistical differences found between those who completed and did not complete post-intervention for African-Americans, Hispanics, and those with less than high school education.



In addition, we examined characteristics associated with program completion. Although no significant differences were apparent by sex, age, or the number of chronic conditions at baseline (not shown in tables), a significant race/ethnicity difference (p < 0.05) was identified between those who completed post-intervention (inclusion group; n = 1,399) and those who did not complete post-intervention (exclusion group; n = 899). African-American participants represented over 25% and Hispanic participants represented 4.6% among those who did not complete the baseline and post-intervention assessment (exclusion group); African-American participants constituted 17.0% and Hispanic participants constituted 7.9% among those who completed the baseline and post-intervention assessment (inclusion group). Furthermore, a significant education difference (p < 0.05) occurred. Those who had less than high school graduation constituted 17.6% among those who completed both baseline and post-intervention (inclusion group), but those who had less than high school graduation constituted 26.4% among the exclusion group.

BASELINE CHARACTERISTICS

Table 1 shows study participants’ characteristics at baseline for those having both baseline and post-assessment data between oldest-old and young-old group. For the oldest-old group, the mean age was 87.84 (SD = 2.84) years old; 76.4% were female, and 70.2% of the group lived alone. The majority of the group (86.5%) was non-Hispanic White, and about half the group (55.5%) had an education above high school. Over 90% of the group (94.6%) attended five or more workshop sessions. The average number of self-reported chronic conditions was 1.64 (SD = 1.14). Participants in the oldest-old group engaged in physical activities on three or more days on average (M = 3.55, SD = 2.56). In addition, their average falls efficacy score was 13.58 (SD = 3.92). For the young-old group, the mean age was 76.43 (SD = 5.24) years old; 80% were female, and about half of the comparison group (52.4%) lived alone. The majority of the group (72.5%) was non-Hispanic White, and about half the group (56.8%) had an education above high school. Over 90% of the group (95.9%) attended five and more sessions. The average number of chronic conditions was 1.75 (SD = 1.20). Participants in the young-old group engaged in slightly less physical activities (M = 3.46, SD = 2.29). Furthermore, the average falls efficacy score of this group was 14.42 (SD = 3.65).

Table 1 | Participant characteristics at baseline.
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CHANGE IN FALLS EFFICACY

Table 2 presents the results of repeated measures ANCOVA in the oldest-old group and the young-old group. Two models were compared for each group in Table 2. For the oldest-old group, time was statistically significant for change of falls efficacy from baseline to post-intervention in Model 1. In other words, the mean scores of falls efficacy scores significantly increased from baseline to post-intervention (slope: β = 1.98, p < 0.001). In addition, improvement of days of physical activities and the interaction term between time (baseline and post-intervention) and physical activities were included in Model 2. Both physical improvement and the interaction term were significant (slopes: β = 1.32, p < 0.05, β = 1.43, p < 0.05, respectively). These results indicate that the mean score of falls efficacy in improvement group was higher than in the no-improvement group and mean scores of falls efficacy in both improvement group and no-improvement group at baseline were different from those at post-intervention.

Table 2 | Models for changes in falls efficacy among oldest-old group and young-old group.
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Similar results of changes in falls efficacy were found in the young-old group. Time was statistically significant for change of falls efficacy from baseline to post-intervention in Model 1 (slope: β = 2.03, p < 0.001); both physical improvement and the interaction term were statistically significant (slopes: β = 1.05, p < 0.05, β = 0.73, p < 0.01, respectively) in Model 2.

RELATIONSHIP BETWEEN IMPROVEMENT OF PHYSICAL ACTIVITIES AND FALLS EFFICACY

As shown in Model 2 (Table 2), the interaction term between time (baseline and post-intervention) and physical activity had significant effects on falls efficacy in both oldest-old and young-old groups. This indicates mean scores of falls efficacy in both improvement group and no-improvement group at baseline were different from those at post-intervention. To examine interactions, methodologists have advised plotting the figure (53). As shown in Figure 3 for oldest-old group, the improvement group in physical activity had lower score of falls efficacy at baseline than the no-improvement group, but after they participated in the AMOB/VLL program, their falls efficacy score improved greater than the participants in the no-improvement group. In other words, the improvement in falls efficacy was associated with increased physical activity as well as program participation among oldest-old participants. The young-old group also showed same trends; the improvement group in physical activity had lower score of falls efficacy at baseline, but their score improved greater than the participants in the no-improvement group (Figure 4).
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FIGURE 3 | Falls efficacy at baseline and post-intervention by physical activity groups (improvement vs. no-improvement) in oldest-old group.
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FIGURE 4 | Falls efficacy at baseline and post-intervention by physical activity groups (improvement vs. no-improvement) in young-old group.



DISCUSSION

Many previous studies have assessed falls efficacy and physical activities among participants in the AMOB/VLL program and shown the effectiveness of the program. Most studies, however, did not differentiate oldest-old participants from general old adults. Specification of age group may contribute to a closer look at the effectiveness of evidence-based program in falls efficacy and physical activities. The aim of this study was to examine physical and psychological benefits among oldest-old adults enrolled in the Texas AMOB/VLL falls risk-reduction program. First, this study contributes to understanding of falls efficacy among oldest-old adults by extending the evidence base of the AMOB/VLL falls risk-reduction program. Our findings confirm the increased falls efficacy among oldest-old adults in Texas similar to that reported previously for the general population of older adults (29, 31, 38, 44) From baseline to post-intervention, oldest-old participants who enrolled in the AMOB/VLL intervention showed significant improvement in falls efficacy as shown in the young-old group. This finding indicates that entry into the program may have a significant effect on changes in confidence of managing falls-related risks from baseline to post-intervention. A few studies showed that the effect of psychological variables is attenuated for those over 75 years old (54, 55). Our results, however, indicate that older adults, especially those aged 85 years and older, can improve their own self-beliefs related to risks of falling through intervention (56, 57).

Second, this study suggests a mechanism for overcoming psychological barriers. Our results suggest that increased physical activities contributed to improving falls efficacy among oldest-old adults enrolled in an evidence-based falls risk-reduction program. From baseline to post-intervention, as noted above, participants showed significant improvement in falls efficacy; however, 44% of participants who enrolled in the intervention showed significant improvement in days of physical activities in the improvement group while 56% of participants indicated decline or same days of physical activities in the no-improvement group. At baseline, the falls efficacy scores of the improvement group (M = 12.84, SD = 4.78) were lower than those of the no-improvement group (M = 14.17, SD = 4.35). There was a significant difference between the two falls efficacy scores, t(306) = 2.57, p < 0.01. This indicates that the AMOB/VLL intervention contributed to differential improvement in the falls efficacy between the two groups. At post-interventions, falls efficacy scores of the improvement group and no-improvement group were 15.60 (SD = 4.71) and 15.50 (SD = 4.18), respectively. There was no significant difference between the two falls efficacy scores at post-intervention, t(305) = 0.198, p = 0.579.

This finding provides another significant benefit of evidence-based programs in improving the quality of life among oldest-old population. Most studies related to the effectiveness or benefits of evidence-based program have focused on separate health-related outcomes, such as health behaviors, self-efficacy, or falling or injury rates (29, 58, 59). The results of this study, however, provide critical evidence suggesting that the AMOB/VLL program can positively affect psychological beliefs (i.e., falls efficacy), as well as physical activities among oldest-old participants at the same time. One possible explanation of the synergy/doubled/combined effect of physical and psychological improvement from the falls risk-reduction program may be that oldest-old adults had more barriers for physical activities than younger counterparts. Through a systemic review of physical activity in oldest-old adults, Baert and colleagues (60) have reported many different types of barriers, such as physical impairment (61), weakness of physical strength (62), being too tired (59), fear of injury or pain (63), or the belief that older people cannot change (64). Our oldest-old participants enrolled in the AMOB/VLL intervention may, however, overcome those barriers. In particular, the group that improved their physical activities may enhance ability or strategy of prevention of falls risks and this, in turn, contribute to improve falls efficacy.

LIMITATIONS

Some limitations were related to this study, despite noteworthy findings. First, the study variables collected at baseline and post-intervention were self-reported. We should consider the possibility of recall bias because participants were asked to recall occurrences within the previous week or month (31). Second, the participants in this study were recruited from only one geographic region of the United States (i.e., Texas). Participants from more demographically diverse states of United States or other countries might demonstrate different patterns in the change in falls efficacy. More studies from other states and in diverse settings could contribute to generalization of the results. Third, participants were not randomly assigned into the intervention, nor were a true comparison group included in the study design (i.e., older adults who did not receive the AMOB/VLL intervention). With translational research studies, the main objective is to replicate outcomes previously obtained in more controlled intervention designs across different groups. Hence, such translational studies are often not designed as RCTs (65); nevertheless, our use of a one group design in this study limits our ability to definitively confirm the presence of significant intervention effects between baseline and post-intervention on falls efficacy and physical activity. As such, we recommended that future studies include both intervention and comparison groups to detect true intervention effects (e.g., RCT by specified age groups). Admittedly, self-selection bias may be another limitation for this study because participants chose to enroll in the AMOB/VLL program. However, our findings are similar to those reported in other studies in which no treatment comparison group was used (22, 44).

Fourth, the single item used to measure physical activity asked participants to report the number of days they were physically active in the previous 7 days. We were limited in our ability to perform more complex analyses with this variable or weight specific physical activities. In addition, because this variable simply asks the number of days physically active, not the number of minutes, the ability to detect change is less because the item is not very sensitive to change. Thus, we elected to measure changes in physical activity from baseline to post-intervention as “improved/not improved.” We acknowledge that this decision may be influenced by a potential ceiling effect among those who were physically active upon entering the program. This may have accounted for fewer significant improvements in physical activity to be observed at post-intervention. If a more specified scale (e.g., measuring duration such as minutes per activity) or more specific items related to falling (exercise vs. daily living) were used, the effectiveness of fall-reduction programs may become more pronounced. Fifth, 899 participants who did not complete post-intervention assessments were excluded from study analyses. The target group of this study was participants aged 85 years and older; thus, we believe a majority of missing data from participants aged from 65 to 84 years did not strongly impact our intervention findings. Nevertheless, strategies are needed to raise participant retention and assessment response rate, which can reduce a selection bias in future implementation efforts. Sixth, Figures 3 and 4 show that intervention effects influenced changes in falls efficacy levels differently for physical activity groups, regardless of age groups. Because baseline levels of falls efficacy were substantially lower in the improvement group compared to the no-improvement group, the effect on improvement group participants would be expected to be larger than the no-improvement group participants. Again, a ceiling effect may account for the less change in falls efficacy for the no-improvement group relative to the improvement group. Levels of falls efficacy at post-intervention were similar in both groups. Because, regardless of age, participants in this study showed significant improvements after the intervention, we acknowledge there may be other extraneous effects that were not captured in this study. Future researchers may elect to collect a more encompassing set of measures to assess the complex factors associated with falls efficacy improvement among participants. Finally, only a short-term assessment of this intervention program was conducted (e.g., at 8 weeks post-intervention initiation). The study outcomes may be more robust if participants were studied for 6 months or 1 year (66).

IMPLICATIONS FOR RESEARCH

The findings from this study have considerable implications for future research on aging studies. Most notably, the inclusion of the young-old group in this study emphasizes the magnitude of intervention benefits for the oldest-old population. Although it is expected that younger seniors may benefit from the intervention more than their older counterparts, findings of this study indicate both groups’ improvement in physical activity was associated with improvements in falls efficacy. Moreover, oldest-old participants showed larger rate of improvement when compared to the younger-old participants. Future studies should focus on participants aged 85 years and older to examine what characteristics are associated with the effectiveness of evidence-based programs, such as AMOB/VLL. Detailed examination of whether physical activities from the AMOB/VLL could influence cognitive function/mood, remove barriers for physical activities, or improve those with specific conditions, such as dementia, are foci for future research. This study examined an interaction effect between physical activity and time (from baseline to post-intervention) on falls efficacy among oldest-old adults. As a couple of differences between those included and excluded were identified (i.e., education and ethnicity) and additional interaction effects were not investigated in this study, we acknowledge there may have been other factors that influenced program participation and falls efficacy among these participants. More specifically, future studies should explore confounding effects among participant samples with diverse racial/ethnic backgrounds (e.g., African-American, Hispanic) and differing education levels (e.g., 17.6% did not complete high school) to assess their influences on intervention effects.

IMPLICATIONS FOR PRACTITIONERS AND POLICY MAKERS

The results of this study suggest that more practical and policy applications are needed, especially for oldest-old population. Although the oldest-old group (i.e., over 85 years old) will form a large proportion of global population in the next couple of decades (1, 39), few studies have been conducted on the effectiveness of evidence-based programs for oldest-old population compared to younger groups (i.e., younger than 85 years old) (67). In contrast to misconceptions and age-related stereotypes (39), the results of this study suggest that systematic strategies must be employed to develop falls risk-reduction programs for oldest-old adults. We recommend that falls risk-reduction programs be developed or modified, specifically targeting different age groups (e.g., younger than 85 years old vs. 85 years old and over) and different levels of physical activities. This may allow oldest-old adults to gain a more powerful intervention effect and to enhance their physical activities and falls prevention and, in turn, may contribute to reducing medical expenses for falls; furthermore, staff from nursing homes or senior centers as well as health professionals could be trained to develop appropriate ways to make environments more physical activity friendly for oldest-old residents in long-term care facilities.

To summarize, findings from the present study are unique in that they show simultaneous physical and psychological benefits of AMOB/VLL among oldest-old participants. This study re-emphasizes the critical effectiveness of an evidence-based fall risk-reduction program on oldest-old participants by increasing their levels of physical activity and falls efficacy. Identifying characteristics of oldest-old participants who benefit from this intervention has the potential to enhance its effectiveness and inform the development of systematic strategies to encourage enrollment and participation among oldest-old adults.

ACKNOWLEDGMENTS

A matter of balance/voluntary lay leader (AMOB/VLL) is a major program activity in the Aging Texas Well’s Texas Healthy Lifestyles Initiative. State-wide implementation is supported by the Department of Aging and Disability Services and administered through the Texas Association of Area Agencies on Aging. The evaluation is conducted by the Texas A&M Health Science Center School of Public Health. We recognize faculty support from The Center for Community Health Development, which is a member of the Prevention Research Centers Program, supported by the Centers for Disease Control and Prevention cooperative agreement number 5U48 DP000045. The findings and conclusions in this article are those of the author(s) and do not necessarily represent the official position of Department of Aging and Disability Services or the Centers for Disease Control and Prevention.

REFERENCES

1. Federal Interagency Forum on Aging-Related Statistics. Older Americans 2010: Key Indicators of Well-Being. Washington, DC: U.S. Government Printing Office (2010).

2. Zhao J, Barclay S, Farquhar M, Kinmonth AL, Brayne C, Fleming J. The oldest old in the last year of life: population-based findings from Cambridge city over-75s cohort study participants aged 85 and older at death. J Am Geriatr Soc (2010) 58:1–11. doi:10.1111/j.1532-5415.2009.02622.x

3. Edlund BJ, Lufkin SR, Franklin B. Long-term care planning for baby boomers: addressing an uncertain future. Online J Issues Nurs (2003) 8(2):3.

4. Strunk BC, Ginsburg PB, Banker MI. The effect of population aging on future hospital demand. Health Aff (Millwood) (2006) 25:w141–9. doi:10.1377/hlthaff.25.w141

5. Yeaworth RC. Long-term care and insurance. J Gerontol Nurs (2002) 28:45–51. doi:10.3928/0098-9134-20021101-10

6. Boyle PA, Buchman AS, Wilson RS, Bienias JL, Bennett DA. Physical activity is associated with incident disability in community-based older persons. J Am Geriatr Soc (2007) 55:195–201. doi:10.1111/j.1532-5415.2007.01038.x

7. Paterson DH, Warburton DE. Physical activity and functional limitations in older adults: a systematic review related to Canada’s physical activity guidelines. Int J Behav Nutr Phys Act (2010) 7:38. doi:10.1186/1479-5868-7-38

8. Fernández-Ballesteros R, Zamarrón MD, Díez-Nicolás J, Lopez-Bravo MD, Molina MA, Schettini R. Mortality and refusal in the longitudinal 90+ project. Arch Gerontol Geriatr (2011) 53:e203–8. doi:10.1016/j.archger.2010.09.007

9. Loland N. Exercise, health, and aging. J Aging Phys Act (2004) 12:170–84.

10. Bijnen FC, Feskens EJ, Caspersen CJ, Mosterd WL, Kromhout D. Age, period, and cohort effects on physical activity among elderly men during 10 years of follow-up: the Zutphen Elderly Study. J Gerontol A Biol Sci Med Sci (1998) 53:M235–41. doi:10.1093/gerona/53A.3.M235

11. von Bonsdorff MB, Rantanen T. Progression of functional limitations in relation to physical activity: a life course approach. Eur Rev Aging Phys Act (2011) 8:23–30. doi:10.1007/s11556-010-0070-9

12. Friedman SM, Munoz B, West SK, Rubin GS, Fried LP. Falls and fear of falling: which comes first? A longitudinal prediction model suggests strategies for primary and secondary prevention. J Am Geriatr Soc (2002) 50:1329–35. doi:10.1046/j.1532-5415.2002.50352.x

13. van Haastregt JC, Zijlstra GA, van Rossum E, van Eijk JT, Kempen GI. Feelings of anxiety and symptoms of depression in community-living older persons who avoid activity for fear of falling. Am J Geriatr Psychiatry (2008) 16(3):186–93. doi:10.1097/JGP.0b013e3181591c1e

14. Tinetti ME, Williams CS. The effect of falls and fall injuries on functioning in community-dwelling older persons. J Gerontol A Biol Sci Med Sci (1998) 53:M112–9. doi:10.1093/gerona/53A.2.M112

15. Rosengren KS, McAuley E, Mihalko SL. Gait adjustments in older adults: activity and efficacy influences. Psychol Aging (1998) 13:375–86. doi:10.1037//0882-7974.13.3.375

16. Tinetti ME, Richman D, Powell L. Falls efficacy as a measure of fear of falling. J Gerontol (1990) 45:239–43. doi:10.1093/geronj/45.6.P239

17. McAuley E, Mihalko SL, Rosengren KS. Self-efficacy and balance correlates of fear of falling in the elderly. J Phys Act (1997) 5:329–40.

18. Kwon MS. Effects of a fall prevention program on physical fitness and psychological functions in community dwelling elders. J Korean Acad Nurs (2011) 41:165–74. doi:10.4040/jkan.2011.41.2.165

19. Li FZ, Fisher KJ, Harmer P, McAuley E. Falls self-efficacy as a mediator of fear of falling in an exercise intervention for older adults. J Gerontol A Biol Sci Med Sci (2005) 60:34–40. doi:10.1093/geronb/53B.1.P43

20. McAuley E, Katula J, Mihalko SL, Blissmer B, Duncan TE, Pena M, et al. Mode of physical activity and self-efficacy in older adults: a latent growth curve analysis. J Gerontol B Psychol Sci Soc Sci (1999) 54:283–92. doi:10.1093/geronb/54B.5.P283

21. Clemson L, Cumming RG, Kendig H, Swann M, Heard R, Taylor K. The effectiveness of a community-based program for reducing the incidence of falls in the elderly: a randomized trial. J Am Geriatr Soc (2004) 52:1487–94. doi:10.1111/j.1532-5415.2004.52411.x

22. Tennstedt S, Howland J, Lachman M, Peterson E, Kasten L, Jette A. A randomized, controlled trial of a group intervention to reduce fear of falling and associated activity restriction in older adults. J Gerontol B Psychol Sci Soc Sci (1998) 53:384–92. doi:10.1093/geronb/53B.6.P384

23. Tennstedt S, Lawrence R, Kasten L. An intervention to reduce fear of falling and enhance activity: who is most likely to benefit? Educ Gerontol (2001) 27:227–40. doi:10.1080/036012701750194969

24. Tinetti ME. Prevention of falls and fall injuries in elderly persons: a research agenda. Prev Med (1994) 23:756–62. doi:10.1006/pmed.1994.1130

25. Tinetti ME. Clinical practice: preventing falls in elderly persons. N Engl J Med (2003) 348:42–9. doi:10.1056/NEJMcp020719

26. Cumming RG, Salkeld G, Thomas M, Szonyi G. Prospective study of the impact of fear of falling on activities of daily living, SF-36 scores, and nursing home admission. J Gerontol (2000) 55:M299–305. doi:10.1093/gerona/55.5.M299

27. Lachman ME, Howland J, Tennstedt S, Jette A, Assmann S, Peterson EW. Fear of falling and activity restriction: the survey of activities and fear of falling in the elderly (SAFE). J Gerontol B Psychol Sci Soc Sci (1998) 53:43–50. doi:10.1093/geronb/53B.1.P43

28. Lachman ME, Weaver SL, Bandura M, Elliott E, Lewkowicz C. Improving memory and control beliefs through cognitive restructuring and self-generated strategies. J Gerontol (1992) 47:293–9. doi:10.1093/geronj/47.5.P293

29. Ory MG, Smith ML, Wade AF, Wright JC, Parrish R. Addressing falls in Texas: evidence-based fall prevention programming for older adults. Tex Public Health Assoc J (2010) 62:15–20.

30. Smith ML, Ahn S, Sharkey JR, Horel S, Mier N, Ory MG. Successful falls prevention programming for older adults in Texas: rural-urban variations. J Appl Gerontol (2012) 31(1):3–27. doi:10.1177/0733464810378407

31. Smith ML, Ory MG, Larsen R. Older women in a state-wide, evidence-based falls prevention program: who enrolls and what benefits are obtained? Womens Health Issues (2010) 20:427–34. doi:10.1016/j.whi.2010.07.003

32. Smith ML, Ory MG, Ahn S, Bazzarre TL, Resnick B. Older adult’s participation in a community-based falls prevention exercise program: relationships between the EASY tool, program attendance, and health outcomes. Gerontologist (2011) 51:809–21. doi:10.1093/geront/gnr084

33. Smith ML, Quinn C, Gipson R, Wilson AD, Ory MG. Serving rural communities for falls prevention: the dissemination of a matter of balance in the Brazos valley region of Texas. Tex Public Health Assoc J (2011) 63:54–8.

34. Batra A, Melchior M, Seff L, Frederick N, Palmer RC. Evaluation of a community-based falls prevention program in South Florida, 2008–2009. Prev Chronic Dis (2012) 9:110057. doi:10.5888/pcd9.110057

35. Ullmann G, Williams HG, Plass CF. Dissemination of an evidence-based program to reduce fear of falling, South Carolina, 2006–2009. Prev Chronic Dis (2012) 9:110093. doi:10.5888/pcd9.110093

36. Smith ML, Jiang L, Ory MG. Falls efficacy among older adults enrolled in an evidence-based program to reduce fall-related risk: sustainability of individual benefits over time. Fam Community Health (2012) 35(3):256–63. doi:10.1097/FCH.0b013e318250bdb8

37. Smith ML, Ahn S, Mier N, Jiang L, Ory MG. An evidence-based program to reduce fall-related risk among older adults: a comparison of program efficacy by ethnicity. Californian J Health Promot (2012) 10(1):28–44.

38. Smith ML, Hochhalter AK, Cheng Y, Wang S, Ory MG. Programmatic influences on outcomes of an evidence-based falls program for older adults: a translational assessment. Transl Behav Med (2011) 1(3):384–93. doi:10.1007/s13142-011-0058-7

39. Ling CH, Taekema D, de Craen AJ, Gussekloo J, Westendorp RG, Maier AB. Handgrip strength and mortality in the oldest old population: the Leiden 85-plus study. Can Med Assoc J (2010) 182:43. doi:10.1503/cmaj.091278

40. Baltes PB. On the incomplete architecture of human ontogeny: selection, optimization, and compensation as foundation of developmental theory. Am Psychol (1997) 52:366–380. doi:10.1037/0003-066X.52.4.366

41. Baltes PB, Smith J. A systemic-holistic view of psychological functioning in very old age: introduction to a collection of articles from the Berlin aging study. Psychol Aging (1997) 12(3):395–409. doi:10.1037/0882-7974.12.3.395

42. Smith J. Stress and aging: theoretical and empirical challenges for interdisciplinary research. Neurobiol Aging (2003) 24:S77–S80. doi:10.1016/S0197-4580(03)00049-6

43. Ory MG, Hoffman MK, Hawkins M, Sanner B, Mockenhaupt R. Challenging aging stereotypes: strategies for creating a more active society. Am J Prev Med (2003) 25:164–71. doi:10.1016/S0749-3797(03)00181-8

44. Healy TC, Peng C, Haynes MS, McMahon EM, Botler JL, Gross L. The feasibility and effectiveness of translating a matter of balance into a volunteer lay leader model. J Appl Gerontol (2008) 27:34–51. doi:10.1177/0733464807308620

45. Partnership for Healthy Aging. A Matter of Balance Volunteer Lay Leader Model (2011). Retrieved from http://www.ncoa.org/improve-health/center-for-healthy-aging/content-library/Matter-of-Balance-6-30-2011.pdf

46. Graafmans WC, Ooms ME, Hofstee HMA, Bezemer PD, Bouter LM, Lips P. Falls in the elderly: a prospective study of risk factors and risk profiles. Am J Epidemiol (1996) 143(11):1129–36. doi:10.1093/oxfordjournals.aje.a008690

47. Stevens JA, Dellinger AM. Motor vehicle and fall related deaths among older Americans 1990-98: sex, race, and ethnic disparities. Inj Prev (2002) 8(4):272–5. doi:10.1136/ip.8.4.272

48. National Council on the Aging. Conducting Evidence-Based Programs in Senior Centers (2008). Retrieved from http://www.ncoa.org/improve-health/center-for-healthy-aging/content-library/Conducting_EBPs_in_Senior_Centers-FL8-08.pdf

49. Chernoff H, Lehmann EL. The use of maximum likelihood estimates in x2 tests for goodness of fit. Ann Math Stat (1954) 25:579–86. doi:10.1214/aoms/1177728726

50. Littell RC, Milliken GA, Stroup WW, Wolfinger RD, Schabenberger O. SAS for Mixed Models. 2nd ed. Cary, NC: SAS Institute, Inc (2006).

51. Horney J, Osgood D, Marshall I. Criminal careers in the short-term: intra-individual variability in crime and its relation to local life circumstances. Am Sociol Rev (1995) 60:655–73. doi:10.2307/2096316

52. Raudenbush SW, Bryk AS. Hierarchical Linear Models: Applications and Data Analysis Methods. 2nd ed. Thousand Oaks, CA: Sage (2002).

53. Frazier P, Tix A, Barron K. Testing moderator and mediator effects in counseling psychology research. J Couns Psychol (2004) 51:115–34. doi:10.1037/0022-0167.51.1.115

54. Fleming J, Brayne C. Mental and physical factors in relation to falls amongst very old people – prospective follow-up of over 90-year olds in the CC75C study. Poster Session Presented at the Meeting of the Congress of the International Psychogeriatric Association, Stockholm (2005).

55. Rapp MA, Gerstorf D, Helmchen H, Smith J. Depression predicts mortality in the young old, but not in the oldest old: results from the Berlin aging study. Am J Geriatr Psychiatry (2008) 16:844–52. doi:10.1097/JGP.0b013e31818254eb

56. Kraaij V, Garnefski N, Maes S. The joint effects of stress, coping and coping resources on depressive symptoms in the elderly. Anxiety Stress Coping (2002) 15:163–77. doi:10.1080/10615800290028468

57. Penrod J, Gueldner S, Poon L. Managing multiple chronic health conditions in everyday life. In: Poon L, Gueldner S, Sprouse B, editors. Successful Aging and Adaptation with Chronic Diseases. New York, NY: Springer (2002). p. 181–208.

58. Glasgow RE, Ory MG, Klesges LM, Cifuentes M, Fernald DH, Green LA. Practical and relevant self-report measures of health behaviors for primary care settings. Ann Fam Med (2005) 3:73–81. doi:10.1370/afm.261

59. Wilcox S, Bopp M, Oberrecht L, Kammermann SK, McElmurray CT. Psychosocial and perceived environmental correlates of physical activity in rural and older African American and White women. J Gerontol B Psychol Sci Soc Sci (2003) 58:329–37. doi:10.1093/geronb/58.6.P329

60. Baert V, Gorus E, Mets T, Geerts C, Bautmans I. Motivators and barriers for physical activity in the oldest old: a systematic review. Aging Res Rev (2011) 10:464–74. doi:10.1016/j.arr.2011.04.001

61. Newson RS, Kemps EB. Factors that promote and prevent exercise engagement in older adults. J Aging Health (2007) 19:470–81. doi:10.1177/0898264307300169

62. Forkan R, Pumper B, Smyth N, Wirkkala H, Ciol MA, Shumway-Cook A. Exercise adherence following physical therapy intervention in older adults with impaired balance. Phys Ther (2006) 86:401–10.

63. Heesch KC, Brown DR, Blanton CJ. Perceived barriers to exercise and stage of exercise adoption in older women of different racial/ethnic groups. Women Health (2000) 30:61–76. doi:10.1300/J013v30n04_05

64. Dye CJ, Wilcox S. Beliefs of low-income and rural older women regarding physical activity: you have to want to make your life better. Women Health (2006) 43:115–34. doi:10.1300/J013v43n01_07

65. Wilcox S, Dowda M, Leviton LC, Bartlett-Prescott J, Bazzarre T, Campbell-Voytal K, et al. Active for Life®: results from the translation of two physical activity programs. Am J Prev Med (2008) 35:340–51. doi:10.1016/j.amepre.2008.07.001

66. Müller-Riemenschneider F, Reinhold T, Nocon M, Willich SN. Long-term effectiveness of interventions promoting physical activity: a systemic review. Prev Med (2008) 47:354–68. doi:10.1016/j.ypmed.2008.07.006

67. He W, Muenchrath MN. U.S. Census Bureau, American Community Survey Reports, ACS-17, 90+ in the United States: 2006–2008. Washington, DC: U.S. Government Printing Office (2011).

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

This paper is included in the Research Topic, “Evidence-Based Programming for Older Adults.” This Research Topic received partial funding from multiple government and private organizations/agencies; however, the views, findings, and conclusions in these articles are those of the authors and do not necessarily represent the official position of these organizations/agencies. All papers published in the Research Topic received peer review from members of the Frontiers in Public Health (Public Health Education and Promotion section) panel of Review Editors. Because this Research Topic represents work closely associated with a nationwide evidence-based movement in the US, many of the authors and/or Review Editors may have worked together previously in some fashion. Review Editors were purposively selected based on their expertise with evaluation and/or evidence-based programming for older adults. Review Editors were independent of named authors on any given article published in this volume.

Received: 23 June 2014; accepted: 23 September 2014; published online: 27 April 2015.

Citation: Cho J, Smith ML, Ahn S, Kim K, Appiah B and Ory MG (2015) Effects of an evidence-based falls risk-reduction program on physical activity and falls efficacy among oldest-old adults. Front. Public Health 2:182. doi: 10.3389/fpubh.2014.00182

This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health.

Copyright © 2015 Cho, Smith, Ahn, Kim, Appiah and Ory. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.








	 
	ORIGINAL RESEARCH ARTICLE
published: 27 April 2015
doi: 10.3389/fpubh.2015.00026
	[image: image1]





Gait speed among older participants enrolled in an evidence-based fall risk reduction program: a subgroup analysis
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Background: Functional decline is a primary risk factor for institutionalization and mortality among older adults. Although community-based fall risk reduction programs have been widely disseminated, little is known about their impact on gait speed, a key indicator of functional performance. Changes in functional performance between baseline and post-intervention were examined by means of timed up and go (TUG), a standardized functional assessment test administered to participants enrolled in A Matter of Balance/Volunteer Lay Leader (AMOB/VLL) model, an evidence-based fall risk reduction program.

Methods: This study included 71 participants enrolled in an AMOB/VLL program in the Brazos Valley and South Plain regions of Texas. Paired t-tests were employed to assess program effects on gait speed at baseline and post-intervention for all participants and by subgroups of age, sex, living status, delivery sites, and self-rated health. The Bonferroni correction was applied to adjust inflated Type I error rate associated with performing multiple t-tests, for which p-values <0.0042 (i.e., 0.5/12 comparisons) were deemed statistically significant.

Results: Overall, gait speed of enrolled participants improved from baseline to post-intervention (t = 3.22, p = 0.002). Significant changes in TUG scores were observed among participants who lived with others (t = 4.45, p < 0.001), rated their health as excellent, very good, or good (t = 3.05, p = 0.003), and attended program workshops at senior centers (t = 3.52, p = 0.003).

Conclusion: Findings suggest community-based fall risk reduction programs can improve gait speed for older adults. More translational research is needed to understand factors related to the effectiveness of fall risk reduction programs in various populations and settings.

Keywords: older adults, A Matter of Balance/Volunteer Lay Leader model, timed up and go

FALLS AMONG OLDER ADULTS

Falls among older adults are a serious public health problem in America (1). Approximately one-fourth of older adults aged 80 years and older experience at least two falls per year (2–4). As the risk of falling increases with advanced age, dramatic escalations in fall-related morbidity, hospitalization, institutionalization, and mortality can be expected to accompany the aging of the population (5). Direct annual medical care costs related to falls have been estimated at almost $20 billion and are projected to increase sharply in the coming decades (6, 7).

Various demographic, functional, and health factors are known to increase the risk for falling among older adults (8). These factors include age (2, 4), being female (9, 10), a prior history of falls (2, 4), gait and mobility deficits (2, 4, 9, 11), and poor self-reported health status (9, 10). In addition to personal characteristics, particular attention has been paid to the environmental circumstances surrounding falls, such neighborhood environments or program delivery settings (12).

Fall-prevention programs and integration of prevention services have been shown to decrease fall recurrence (13) and reduce health-care costs (14). However, literature about the effectiveness of evidence-based fall-prevention programs for improving objectively measured functional performance has been limited for programs delivered in the community by lay facilitators. Given its ease of use and standardization, gait speed, often called “timed up and go (TUG),” has been frequently used to assess functional performance as an outcome measurement for effective interventions (15, 16). Many studies have demonstrated a strong relationship between gait speed and fall-related risk, health and functional status, institutionalization, and mortality among older adults (17–19). To address the existing research gaps, the overall goal of this study was to examine improvement in functional performance among older participants enrolled in A Matter of Balance/Volunteer Lay Leader (AMOB/VLL) model, an evidence-based fall risk reduction program.

A MATTER OF BALANCE/VOLUNTEER LAY LEADER FALL RISK REDUCTION PROGRAM

A Matter of Balance (AMOB), established at the Roybal Center for Enhancement of Late-Life Function at Boston University, is an evidence-based program to reduce risk of falls among older adults (20). The effectiveness of the AMOB program was originally tested through a randomized clinical trial, which showed positive improvements in physical activity and mobility control (21). Derived from the original program, the AMOB/VLL model has been adapted for widespread community dissemination in various health and aging sectors (22, 23). Delivered by trained lay-led facilitators in 38 states, it is presented in 2-h sessions for 8 weeks. One hour is taught by a physical therapist. This hour focuses on the role of exercise in fall prevention. It is not meant to be a stand-alone session, but rather an introduction for older adults to build upon. At the end of AMOB, participants are more likely to exercise and intended activity (21). Each session includes specific goals for older adults to reduce the risk of falling and continue remaining active and independent (24). The major goals of the program are as follows: to make participants perceive control, to increase their confidence, and to learn falls are controllable. The design of intervention targets behavior change and emphasizes building fall self-efficacy and setting goals for increasing physical activity through lectures, group discussions, various problem-solving and role-playing activities, exercise and assertiveness training, and individual assignments (24).

Since 2006, a well-established infrastructure has facilitated the delivery of the intervention to older adults in Texas (24). The network for aging services arranged a signed agreement with the Texas Association of Area Agencies on Aging (AAA) for implementation of the AMOB/VLL program in many AAA regions. The program targets low-income older minority adults and their caregivers and focuses on reaching a diverse population in a large geographic area. Residential facilities, health-care institutions, public health departments, faith-based organizations, business sectors, and local government were included as partners with the Texas AAA sites to build fall-prevention capacity (24, 25).

PURPOSE OF STUDY

Although community-based health promotion programs result in for improvement in falls efficacy, overall health status, and increased physical activities (11, 26), less is known about their impact on physical performance (i.e., TUG) among older participants. The purposes of this study were to (a) assess the changes in physical performance measured by the TUG test from baseline to post-intervention and (b) compare the improvement in physical performance by personal characteristics and delivery sites. A conceptual model for this study is shown in Figure 1. This model depicts the fall risk reduction program as an intervention that can have positive effects on changes in physical performance. If participation in AMOB results in improved efficacy as well as improved physical performance, physical therapists may want to include AMOB as a program for appropriate patients. To better understand who may benefit the most from this program, personal characteristics and delivery sites act as moderators between the fall risk reduction program (as illustrated by the AMOB/VLL model) and physical performance as measured by the TUG test. In turn, the TUG measurements are associated with long-term improvements in reduced health-care use and costs as well as enhanced health and well-being.
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FIGURE 1 | Conceptual model.



METHODS

PROCEDURES AND PARTICIPANTS

A total of 301 participants enrolled in the Texas AMOB/VLL fall risk reduction program between September 2007 and April 2009 in two regional AAAs: Brazos Valley and South Plain. Although functional assessment was optional in the statewide AAA delivery of the AMOB/VLL program, assessments were conducted in some classes that taught these two regions. Workshop leaders were trained in assessment procedures and performed assessments in eight of the AMOB/VLL classes, which served as the basis for this study. A total of 171 participants who attended classes in these two regions but who were not assessed using the TUG were excluded; thus, 76 participants completed the TUG test at baseline and post-intervention, whereas 54 participants did not complete the test at both times. Boxplots were used to screen for outliers for TUG scores from both baseline and post-intervention. Results indicated the presence of three outliers, who were then omitted. An additional two cases reporting an “other” ethnic group were excluded to maximize racial and ethnic homogeneity of participants for this study. As a result, only non-Hispanic White participants were included in this study. Figure 2 shows the recruitment flow diagram, indicating that 71 participants were included in study analyses.
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FIGURE 2 | Diagram for study participants inclusion.



MEASURES

Timed up and go test

The TUG test, introduced in 1991 by Podsiadlo and Richardson (27), has been used extensively for over a decade to predict fall risk and to examine functional mobility among older adults (26, 28). It assesses the time in seconds that participants required to “rise from a standard arm chair, walk at your typical or normal pace to a line on the floor 3 meters away, turn, return, and sit down again” (p. 64) (27). This test was validated to test physical functioning and mobility among community-dwelling older adults (26) and showed high predictive validity with the Berg Balance Scale (27). Those who completed the TUG tasks in more than 14 s also showed lower scores on the Berg Balance Scale, which was associated with higher risk for institutionalization (26).

Personal characteristics

Age was coded as a continuous variable based on a participant’s birth date and ranged from 56 to 95. The age was then categorized into three groups for the purpose of the study: young-old (up to 69 years), mid-old (from 70 to 79 years), and old-old (80 years and older). Sex was scored 0 if the participant was male and 1 if the participant was female. Living status was scored 1 if participants lived with others and 0 if they lived alone. Self-rated health was included. Self-rated health, a single item measuring in which participants rate current status of their overall health, has been widely used as a significant predictor of physical and psychological health such as mortality or functionality among various populations (29–32). Many studies have shown that the single item is a reliable and valid measure reflecting objective health status (e.g., cardio-cerebral vascular diseases, visual impairment) (32–34). At baseline, participants were also asked to self-report their perceived health status: “Would you say that in general your health is poor, fair, good, very good, or excellent?” For comparisons of self-rated health, the responses were divided into two categories (i.e., poor/fair vs. good/very good/excellent).

Delivery sites

To compare outcomes at the various settings in which the AMOB/VLL program was conducted in the Brazos Valley and South Plain regions, delivery site types were obtained from administrative data. Delivery site categories included senior centers, community centers, faith-based organizations, residential facilities, and other Parks Department facilities. For comparisons of delivery sites, five sites were categorized into three groups: senior centers and community centers, residential facilities, and others.

Data analysis

The paired t-test was employed to compare mean TUG scores for all participants pre- and post-intervention. Statistical significance was examined at the level of 0.05 for this test. Then, a series of paired t-tests were employed to compare the TUG scores by subgroups: age groups, sex, residential status, delivery sites, and self-rated health. Bonferroni’s correction was applied for subgroup (12 groups) comparisons to adjust the inflated Type I error rate associated with performing multiple t-tests, for which p-values <0.0042 (i.e., 0.5/12 comparisons) were deemed statistically significant. Statistical analyses were conducted with SPSS statistical software (version 20.0). As an indicator of practical significance, Cohen’s d standardized effect sizes were calculated to compare intervention effects from baseline to post-intervention within each group.

RESULTS

SAMPLE CHARACTERISTICS

Table 1 summarizes characteristics of study participants. The average age of the study participants was 77.8 (SD = 9.3) years old. The majority of participants was female (80.6%), and more than half the participants lived with others (56.1%). Over three quarters of the participants rated their health good, very good, or excellent (75.4%). Most participants had at least one chronic health problem (84.4%). Within the two regional AAAs, the AMOB/VLL program was implemented in residential facilities (52.1%), senior centers (21.1%), faith-based organizations (12.7%), other Parks Department facilities (11.3%), and community centers (2.8%).

Table 1 | Characteristic of the study participants.

[image: image1]

CHANGES IN TIMED UP AND GO TEST

Before the paired t-test for the TUG score was conducted, the TUG scores at baseline and post-intervention were observed. Almost a third of participants (28.2%) at baseline and 22.5% of participants at post-intervention performed slower than 14 s, which represents a critical value on the TUG test. Table 2 presents results of the paired t-tests for TUG scores among all AMOB/VLL program participants and by subgroups from baseline to post-intervention. Among all participants, the average TUG score at baseline was 12.89 (SD = 5.08) and changed to 11.95 (SD = 4.30) at post-intervention (t = 3.22, p = 0.002). When comparing TUG score changes by subgroup, three significant improvements were found. First, participants who lived with others showed significant changes in TUG scores from baseline (M = 12.61, SD = 5.92) to post-intervention (M = 11.32, SD = 5.04), t = 4.45, p < 0.001. The effect size (Cohen’s d) was 0.23. Second, participants who attended the AMOB/VLL program at senior centers or community centers showed statistically significant improvement in TUG scores from 14.96 (SD = 7.20) at baseline to 13.30 (SD = 6.21) at post-intervention, t = 3.52, p = 0.003. Cohen’s d was 0.25. Third, those who perceived their health good, very good, or excellent showed significant improvement in TUG scores: 12.77 (SD = 5.41) at baseline and 11.87 (SD = 4.56) at post-intervention, t = 3.05, p = 0.003. The effect size was 0.18.

Table 2 | Average TUG scores in pre- and post-test by groups.
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DISCUSSION

The primary objective in this study was to examine changes in functional performance between baseline and post-intervention among participants enrolled in the Texas AMOB/VLL fall risk reduction program. Several important findings emerged from this study. First, the average score for all participants’ walking speed assessed with the standardized TUG test improved from baseline to post-intervention. These findings demonstrate that this fall risk reduction program can improve gait speed among old participants in addition to its previously reported benefits for falls efficacy and fear of falling (22). Second, subgroup comparisons showed significant improvements among those who rated their health more positively, lived with others, and attended program workshops in senior centers or community centers. These findings reveal that improvement in functional performance (i.e., TUG) may be directly associated with participating in a fall risk reduction program for these subgroups.

The most significant aspect of this study was the incorporation of an objectively measured functional assessment to compare participant improvement based on self-reported measures. Because most measures from evidence-based programs have been based on self-reported information, such as health-related quality of life, number of falls, and number of chronic conditions within the previous week or month, a couple of other researchers noted that self-reported measures might produce recall bias as a data collection limitation (23, 35, 36). Using a standardized functional assessment test (i.e., TUG) can contribute to the validation of previous findings that reported improvements in the ability to perform important social and role functions (23, 36).

Findings of the current study also highlight the importance of physical health, social, and environmental correlates to enhance the effectiveness of the evidence-based program. First, the analyses revealed that better perception of health was associated with significant improvement on the TUG test. It is obvious that those who perceived their health to be of better status showed significant improvement because these individuals may be more likely to have fewer chronic conditions and may be less influenced by daily activity limitations. However, the largest standardized Cohen’s effect size (Cohen’s d = 0.40) was notably observed among participants who self-reported their health to be fair/poor despite the lack of statistical significance of the TUG score change. In other words, those with worse health status may show larger changes in functional assessments because they have greater opportunity for improvement, whereas those healthier participants who score high at baseline have little room for improvement (36). This finding points to the need for future research to increase understanding of the functional improvements of individuals of different health status levels and detect underlying statistical effects, such as regression to the mean.

Second, the significant improvement in gait speed based on residential status emphasizes the importance of social correlates on the effectiveness of the evidence-based program. Results showed significant improvement in functional performance from baseline to post-intervention among participants who live with others. This finding is consistent with previous studies that has shown the significant relationship between physical activities and support from family or friends (37, 38). Living with others is likely to prevent older adults from social isolation, which has been identified as a barrier to physical activity (38). This finding may also indicate that participants who lived with others had social support mechanisms that may have encouraged them to attend more AMOB/VLL program sessions (i.e., received more intervention dose) and engage in recommended physical activities outside class time.

Third, findings of this study suggest delivery settings in which evidence-based programs that are implemented can enhance physical performance among old participants. Participants who attended workshops in senior centers or community centers showed significant improvement in TUG scores from baseline to post-intervention, which may highlight an environmental benefit for delivering evidence-based programs to older adults in these group settings. This finding may be associated with the notion that these participants were healthier upon program enrollment or that the location of the delivery site was more accessible, which increased their attendance (i.e., intervention does) and led to significant improvement.

In an attempt to disseminate widely fall-prevention programs, the Texas AAA sites have continued to build fall-prevention capacity by partnering with the public health network and others to establish programs in various settings, such as residential facilities, faith-based organizations, workplace setting, health-care institutions, public health departments, and governmental facilities (25). Although other studies have identified differences in program outcomes by delivery site types (35), further investigation is warranted to understand the influence of delivery site on functional assessment measures among lay-led fall-prevention programs.

LIMITATIONS AND IMPLICATIONS

The findings of this study showed significant TUG score changes associated with this fall risk reduction program; however, a few notable limitations were associated with this study. First, this study included only 71 study participants. The small sample size may limit generalization of our findings to other populations. Second, as stated in the procedures and participant section, older minority adults were excluded from this study because too few participated for meaningful analyses. Although Texas is a geographically large and demographically diverse state, the two minority group cases were intentionally excluded to yield a homogeneous sample of participants. If enough minorities had been available for meaningful comparisons, we may find ethnic difference in functional performance among more diverse groups of participants. Finally, if objective method of rating current health status (e.g., biomarkers) was used in the fall risk reduction program instead of self-rated health, the result may provide an association between health status and functional capacity among old participants.

The findings from the current study have considerable implications for future research on translational studies. Although this study provides an important view of the use of TUG tests in a community-based fall risk reduction program, additional research is needed to link functional assessment scores to the actual fall experience, subsequent health-care use, and the availability of supportive environments illustrated in our conceptual model of fall risk behaviors, interventions, and long-term outcomes. First, the capacity for objective functional measurement among community-dwelling older adults should be built into evidence-based fall-prevention programs. For example, instructor manuals for lay leaders should include a training session about objective functional measurement. Such provider training is important for maintaining measurement necessary for research assessment. In recognition of the importance of objective measurements for purposes of both research and programing, this type of training has been built into CDC’s State Fall Prevention Program (39). Furthermore, future studies should focus on participants’ degree of disability to examine more comprehensively the effectiveness of evidence-based fall risk reduction programs in different populations. Considering the extent of the disability or investigating the difference in physical performance between fallers and non-fallers may suggest detailed strategies to promote physical activity for older adults with various baseline functional levels. Also, more translational research is needed to understand potential modifiable and non-modifiable correlates related to effectiveness of fall risk reduction programs on functional performance within various populations and settings.
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Little is known about the structure, content, and benefits of practice-based or grass roots health programs that have been widely delivered by a variety of community organizations and stakeholders. This perspective will document the natural history of Texercise Classic, a state-endorsed but previously untested lifestyle health promotion program. It will: (1) discuss Texercise Classic’s participant reach and adoption over time; (2) describe the rationale and processes employed to formalize Texercise Classic into a more structured program known as Texercise Select; (3) outline the essential elements and activities included in Texercise Select and contrast them with those included in Texercise Classic; and (4) highlight key components for uniform facilitator training. The discussion will reflect upon the evolution of Texercise, compare and contrast the benefits and challenges of each program, and review the “next steps” for Texercise Select. In contrasting Texercise Classic and Select, it is important to understand the benefits and challenges of both programs. Preliminary results indicate that Texercise Select is effective, yet its ability to sustain the same reach as Texercise Classic remains unknown and an area for future study.
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INTRODUCTION

With greater recognition of the value of health promotion for adults across the life-course (1), a multitude of programs now exist to improve health and wellness among older adults (2, 3). These programs recognize that older adults are able and willing to engage in health promotion programs and can derive substantial health benefit from those programs (4). There have been two programmatic streams to meet the needs of the rapidly growing population of older adults: (1) practice-based or grass roots programs promoted by community-based organizations; and (2) research-tested programs developed and tested in academic research centers.

Included in the first programmatic stream, health promotion/disease prevention programs have traditionally been delivered by non-academic community-based practitioners with the generic goals of maintaining or improving health (5–8). Because these programs are delivered in real-world settings, they have a greater potential for large population reach and long-term sustainability; however, they are typically unstructured and hence not easily replicable or testable. Further, even when based on “best practices,” such programs may have minimal attention to behavioral change theories and little to no formal evaluation to document intervention effectiveness or characterize essential program elements (9–12).

A second programmatic stream involves the recent nationwide movement toward the widespread dissemination of evidence-based programs (EBPs) for older adults that were developed and tested by academics in controlled settings. This movement reflects the assumption that EBPs are preferable because they are “assumedly” more efficient and cost-effective than programs that are not theoretically based and rigorously evaluated (13). With the initiation of the Administration on Aging (AoA) Evidence-based Disease Prevention Initiative (14, 15), substantial knowledge has been gained about the nature and effectiveness of EBPs for older adults, especially those related to fall prevention, chronic disease self-management, and specific lifestyle behaviors such as physical activity or healthy nutrition (16–18).

Less is known, however, about the structure, content, and benefits of grass roots health programs that have been delivered by a variety of community organizations across vast geographic distances (i.e., regional or state-wide health promotion campaigns or community walking programs). Further, little attention has been given to understand how these programs might contribute to practice-based evidence. Given the recent emphasis on administrative policies within the Administration on Community Living (ACL), which give funding preference to EBPs (19), it is especially important to understand how these long-standing, community-based health promotion programs have functioned in the past and how they might be adapted to permit formal evaluation and be eligible for governmental funding streams.

This perspective article presents a case study of Texercise, a community-based health promotion movement established in 1999 to help Texans ages 45 and older live healthier lives. Based on a historical review of existing Texercise materials, supplemented by information provided by key Texercise staff, this article will examine the processes employed to structure the original Texercise program (referred to as Texercise Classic) so that it could be formally evaluated. Specifically, this article will: (1) document the natural history of Texercise Classic, including its programmatic reach and adoption across Texas over the past decade and a half; (2) describe the rationale and processes employed to formalize Texercise Classic into a more structured program known as Texercise Select; (3) outline the essential elements and activities included in Texercise Select and contrast them with those included in Texercise Classic; and (4) highlight key components for uniform facilitator training. The discussion will reflect upon the evolution of Texercise, the comparisons across the two program types, and the “Next Steps” for Texercise Select.

NATURAL HISTORY

Texercise Classic emerged from a vision by the state public health and aging services leadership to help the growing number of Texans age well. We highlight some salient events in the development and evolution of Texercise. Starting as a state-wide public health campaign in the late 1990s, this grass roots program was officially launched in 2002 as part of the Governor’s Challenge Walk for Wellness. Under the Governor’s Office, Texercise was envisioned as a state-wide health promotion program to encourage individuals and communities to adopt healthy lifestyle habits such as physical activity and good nutrition. In 2005, strong endorsement was received from the Governor’s Office through Executive Order (20), which stated that “The Department of Aging and Disability Services, Department of State Health Services, Governor’s Advisory Council on Physical Fitness, and other appropriate state and community organizations shall continue to promote and expand the internationally recognized Texercise program as a means to ensure healthy lifestyles in older Texans.” In 2006, under the auspices of the Texas Department of Aging and Disability Services (DADS), Texercise became more formalized with the creation of a 12-week face-to-face fitness program, with the tag line “Fit for the Health of It!”, and the identification of community-based volunteers or “program champions” to promote Texercise. In 2009, with input from experts such as Dr. Kenneth Cooper from the internationally known Cooper Clinic (21), the 12-week program and materials were updated to include attention to both physical activity and nutrition. The basis for the nutritional content was the existing information sheets developed by nutrition experts at DADS. We also utilized some standard nutrition items that other EBPs employ as well, such as the USDA my plate, and had all materials reviewed by a nutrition expert at the Texas A&M Health Science Center School of Public Health.

Thanks to the collaboration between DADS and its partners, what has become known as Texercise Classic is available free-of-charge and includes resources and incentives such as pedometers, resistance bands, pledge sheets, and 12-week daily fitness and nutrition logs distributed to participants during the program. Using a lay-leader facilitator model, Texercise Classic has been delivered through a variety of settings including worksites, senior centers, faith-based organizations, and long-term care facilities.

Texercise Classic has reached more than 15,000 Texans starting with 794 participants in 2006 and growing to 3,400 participants in 2012. Further, since 2003, over 160,000 Texercise handbooks (available at www.texercise.com) about how to initiate an exercise program have been distributed to individuals wanting to exercise on their own (22). Despite its widespread reach across Texas and national recognition (e.g., the International Council on Active Aging Industry Innovator Award; President’s Council on Fitness, Sports, and Nutrition Community Leadership Award; and the Texas Cardiovascular Health Promotions Award), Texercise Classic had never been formally evaluated.

In 2012, a contract was awarded to the Texas A&M Health Science Center in collaboration with Baylor Scott & White Health to review and evaluate the program. The primary aims of this contract were to formalize the processes and procedures (including materials and facilitator training) and collect more detailed information from participants with the hopes of establishing a rigorous, scientific evidence base for this program. This evaluation has generated a new phase of activity.

FORMALIZATION PROCESSES AND PROCEDURES

PROCESS OVERVIEW

We identified in the beginning stages of the evaluation project that the loosely structured nature of the existing Texercise Classic program would make program evaluation difficult. Initially, Texercise Classic was designed as a participant-driven grass roots program in which participants, in collaboration with group leaders, decide upon the nature and amount of group exercises. While this strategy offered substantial choice, the lack of uniformity between workshops offered made it difficult to examine effectiveness and generalize to all Texercise programs. The Texas A&M research team and DADS staff jointly decided to utilize existing program materials and activities to create a more formally designed program. As indicated in Table 1, the resulting “structured” program is known as Texercise Select. Texercise Select is implemented in 12 weeks, which includes 2 weeks for participant recruitment and 10 weeks of 1.5-hour sessions conducted twice a week. Utilizing evidence-based skills and tools, each session incorporates interactive educational discussions, interactive activities related to physical activity and/or nutrition topics, and 30–45 minutes of actual exercise.

Table 1 | Texercise Select topics, objectives, and resources by week.
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ESSENTIAL INTERVENTION ELEMENTS

Pulling from foundational concepts in evidence-based health and wellness programs (23–26), the research team developed the “structured” Texercise Select program, manual, and training that operationalized essential intervention elements and processes. To accomplish this task, the research team reviewed the literature as well as comparable EBPs. This review enabled the team to identify key exercise and behavior change elements that would work best in the Texercise context (e.g., ideal session length, ideal class duration, and types of effective exercises). Drawing on social cognitive learning principles (27), the entire program was designed heavily around the concept of self-efficacy with a goal of having participants take a more active role in their health through health choices and behaviors. The underlying programmatic intent was to increase self-efficacy and behavioral skills so that participants would continue to engage in healthy aging activities after the program ended.

Texercise Select sessions were organized around a “Ready, Set, Go, Stay” rubric developed by our our Texas A&M program designers to help participants know what they needed to do to initiate healthier behaviors, engage in those behaviors, and to make them part of their everyday routines. Typically, each session has a physical activity and nutrition educational component, with the exception of the weekly session that focused more generally on managing emotional issues and general lifestyle behaviors. Using handout materials that had already been developed by experts for Texercise Classic (22), the course activities were intended to help participants apply strategies for enhancing healthy lifestyle behaviors. For example, group brainstroming was utilized to help participants identify solutions to common barriers. Class instructors also taught participants the essence of action planning – identifying, setting, and implementing realistic goals.

Although the program was structured (e.g., class length, discussion topics, and types of exercise specified), it was designed to be highly participatory and interactive with participants learning to actively engage in behavior change principles such as goal setting, problem solving, tracking behaviors, and providing support to fellow class participants. In addition to a peer-to-peer learning approach, Texercise Select was built around a lay-leader model, which has proven highly successful in the delivery of other EBPs for older adults (17, 28–30). This is consistent with the new exercise guidelines for older adults that stress the importance of risk management in the delivery of physical activity programs (25, 26, 31). Formal training sessions (i.e., a 6-hour group training) were hosted by the research team to provide lay-leaders (known in Texercise Select as facilitators) with information about how to safely introduce exercises. These training sessions were supplemented with course material that included screening questions and safety tips for participants (32).

Given the high probability of behavioral relapse in achieving one’s desired lifestyle behavioral goals (24), the curriculum was designed for 10 weeks to increase the likelihood that behaviors would be adopted and become habit through ongoing reinforcement. It included attention to explicit strategies for helping participants stay committed. This involved hands-on practice of different behavioral skills (e.g., goal setting) combined with discussion about ways to overcome barriers and meet physical activity and healthy eating goals. Additionally, participants were encouraged to incorporate more walking into their daily routines and use the Texercise workout DVD at least 1 day each week outside of class (reinforced by program facilitators at the conclusion of each session).

COMPARISON OF TEXERCISE CLASSIC AND SELECT

Table 2 compares the elements of Texercise Classic with those of Texercise Select. When compared to Texercise Classic, Texercise Select has some similarities and many substantial differences. We draw upon Schulz and colleague’s (33) taxonomy of interventions to describe some of the most prominent similarities and differences. When Texercise Classic was first designed, less was known about best practices for exercise training for older adults, and the program concepts were more implicitly related to best practices (rather than explicitly related to best practices). In contrast, Texercise Select was designed by individuals with formal training in exercise science and behavioral science as related to older adults. As such, this version of the program has benefited from an emerging science and practice base in both of these disciplines (26). Additionally, when creating Texercise Select, the developers drew upon the RE-AIM and other public health frameworks (34–36), for understanding the importance of key implementation and dissemination elements such as maximizing population reach, adoption, implementation, and sustainability.

Table 2 | Comparison of features in Texercise Classic and Select.
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Although both programs are viewed as 12-week programs (with 10 weeks of active programing), the structure varies across the two programs, which makes the actual program duration and class time likely to vary as well. Texercise Classic and Select both provide time for participants to engage in group exercises and demonstrate some sensitivity to individual participant’s needs, preferences, and level of physical functioning. One primary difference relates to program flexibility in that Texercise Classic operates under general guidance in contrast to Texercise Select that has a detailed implementation manual, which limits any adaptation to essential program characteristics or general program flow. Given the flexibility in structure and lack of detailed facilitator manual, it is assumed that Texercise Classic attends less consistently to both physical activity and nutrition aspects of healthy living. Texercise Classic was also assumed less likely to utilize the information sheets, demonstrate specific exercises, and promote interactive class discussions about goal setting and problem solving. However, the extent to which this is true is unknown because Texercise Classic has never been formally evaluated. Finally, the two programs differ in instructor training, evaluation, and fidelity monitoring with only Texercise Select including a pre- and post-assessments and a fidelity checklist as part of the program. While Texercise Select was evaluated as part of a research study, it should be noted that the capacity for on-site fidelity check monitoring in grand scale dissemination efforts may be limited.

TEXERCISE FACILITATOR TRAINING

When developing Texercise Select, the research team decided to utilize the term “facilitator” for program “lay” or “peer” leaders who are typically community volunteers versus health professionals. This decision was intended to emphasize that facilitators are not experts; rather, their role was to “facilitate” participants’ ability to influence their health and functioning by presenting them with the concepts and exercises included within the program. The facilitator training was seen as essential for maintaining treatment fidelity (37, 38). Total facilitator training time consisted of one 6-hour day, with a structured training manual to which facilitators could refer after training. As specified in the training manual (39), the facilitator training was divided into five main topic blocks, each lasting between 30 minutes and 1.5 hours. Topics were delivered by the Texas A&M trainers through an interactive lecture style, including activities that allowed facilitators to apply presented information and elicit group feedback.

The training included a brief program overview of Texercise Select and an introduction to the format of each session in the curriculum. The training provided an opportunity for facilitators to observe and practice selected exercises, as well as to observe and demonstrate their ability to engage in group facilitation roles. During the demonstration session, trainers played the roles of the facilitators during a session and facilitators played the role of participants.

To demonstrate competency to lead a Texercise class, facilitators were assigned a Texercise session and tasked with four activities: (1) identifying the session topic; (2) identifying session materials needed; (3) identifying session activities; and (4) choosing one exercise from each exercise category (i.e., one warm-up, one upper body, and one lower body strength activity) and demonstrating it. Facilitators were then critiqued by trainers and any issues discussed and clarified.

Twenty-nine facilitators were trained during this pilot study. The curriculum was originally developed with two Texas A&M trained facilitators per class in mind. Once the research team began working with organizations to identify implementation sites and facilitators, it became apparent the class would most likely be led by one trained facilitator with assistance from another person who had not gone through the formal A&M training session. Given the pilot nature of this demonstration study, the Texas A&M class trainers were available by telephone and email to provide additional assistance to newly trained facilitators.

SUMMARY OF EVIDENCE-BASED STEPS

We employed several steps in transforming Texercise Select into a testable and replicable EBP. These involved: (1) inventorying the current literature to identify foundational concepts in evidence-based health and wellness programs, with special emphasis on strategies for promoting participant’s self-efficacy for engaging in physical activity and peer-to-peer learning; (2) evaluating the match between existing programmatic elements and anticipated delivery capacity and structure to ensure program adoptability and maximal population coverage; (3) organizing the sessions around a “ready, set, go, stay” framework for ease of implementation; (4) developing a standardized manual and training protocol; (5) incorporating fidelity checks and quality assurance into the implementation and evaluation processes; and (6) identifying a practical measurement battery to assess pre–post intervention outcomes.

DISCUSSION

As indicated in our brief historical review, the evolution of Texercise mirrors many of the critical steps taken during the development and evaluation of an evidence-based health promotion program. This review also demonstrates the interaction between state-wide policy priorities, community practice, and research. Unlike research-based programs that often struggle for scalability, its state governmental sponsorship made Texercise Classic widely available and disseminated through existing community partners and delivery systems even before it was formally evaluated. Further, participation in Texercise Classic has grown state-wide for over 15 years, confirming the importance of high level endorsements and community buy-in for achieving long-term program sustainability (40–42). Its relatively low cost and use of volunteer networks have also been probable factors in its successful dissemination (43).

Although there have not been systematic studies, it is likely that Texercise Classic gained steam, in part, because it was endorsed by the Governor, codified in executive orders, supported for implementation as part of state services, and stimulated through active encouragement of public–private partnerships. Texercise Classic grew from a public health campaign with community-friendly handouts to a face-to-face group program based on best practices and expert opinion. As evolved by science, Texercise Classic progressed from an exercise program focused on physical activity to a behaviorally based program including attention to both physical activity and nutrition. Additionally, over time, with the movement toward evidence-based programing with replicable and demonstrated effects, the program was redesigned as Texercise Select to include explicit attention to best practices about exercise training and behavioral change found in other successful lifestyle programs that meet the highest tier criteria Evidence-based Disease Prevention and Health Promotion Program (19).

The development of new programs or the formalization of existing programs can expand the evidence base as it pertains to older adult health and wellness. While community-generated programs such as Texercise Classic may have already demonstrated success based on their reach and adoption, new policies from federal funders in the U.S. aging services sector are restricting reimbursement to reproducible health promotion programs with proven benefits (16, 19). As such, this case study illustrates the processes and procedures involved in the formalization of this community-generated program to advance its sophistication, replicability, and likelihood of evoking health benefits among its participants. To mirror requirements for EBP status, Texercise Select is now characterized by a set of essential features including formal manual and training infrastructure for widespread delivery (44, 45). Thus, the process described in this review represents the first steps toward formalizing Texercise Select, which is undergoing systematic evaluation to examine program effectiveness. Looking forward, the RE-AIM framework (46) will be used as a guide for examining strategies for demonstrating Texercise Select program effectiveness and public health impact, especially around program implementation, scalability, and sustainability issues.

In contrasting Texercise Classic and Select, it is important to understand the benefits and challenges of both programs. Texercise Classic has demonstrated its widespread appeal and sustainability by continual delivery for more than ten years by volunteer facilitators who do so without external financial support. As indicated in interviews with stakeholders (47), it is a program that has name recognition, is easy to implement, and is well-liked by program facilitators and participants alike. However, its greatest strength – flexibility in the content and type of delivery – is also its greatest potential weakness as an EBP. Such flexibility makes it difficult to replicate consistently, know exactly what program components are being implemented, and measure the extent to which participants are benefiting (or in what ways). Specific outcomes are unknown but are likely to be quite variable and affected by individual delivery settings, facilitators, and participant populations.

Conversely, Texercise Select provides structured training for facilitators and a scripted curriculum that, if followed, should result in positive health outcomes similar to those of other evidence-based lifestyle programs. Yet, some existing partners who primarily offer exercise programs might not like (or be able to implement) the reconfigured program with fidelity. For example, some park and recreation programs might easily adapt the exercise training part but not be as comfortable with facilitating the behavioral lifestyle educational aspects.

However, in terms of program impact, Texercise Select is likely to be more effective than Texercise Classic in changing lifestyle behaviors because of its standardized incorporation of evidence-based behavioral change principles. Yet, it is also unknown whether Texercise Select will be as appealing to community organizations and able to sustain the same reach and adoption as Texercise Classic. This issue illustrates a potential trade-off often seen when attempting to simultaneously achieve public health reach and effectiveness (48), and remains an area for future study.

The research team was able to redesign Texercise and conduct standardized training within two months. This accelerated timeframe was possible because of the research team’s familiarity with EBPs and leader training as well as the insights provided by the original state-based developers of Texercise. Working together, opportunities, challenges, and potential solutions were identified. Texercise has a brand that is already established throughout the state with an existing network of partners. This brand was capitalized upon during the transition from Texercise Classic to Texercise Select. While a new name was considered for Texercise Select, the Texercise name was kept to ensure recognition and consistency. Both programs will continue to be promoted and supported in Texas because DADS sees value in allowing their partners to choose the appropriate program to offer based on their settings and participants.

NEXT STEPS

The purpose of this article was to illustrate the evolution of a grass roots program to become a theoretically derived and research-tested program. The further expansion of Texercise Select is dependent, in part, upon demonstrating positive outcomes comparable to those found in similar EBPs for seniors. An initial pilot test of the feasibility of implementation and outcomes was conducted in 2013. Preliminary results are promising (49, 50), with significant pre-post improvements (P < 0.05) seen in positive health behaviors (i.e., increased aerobic activity, weekly fruit/vegetable consumption, and daily water consumption) with large effect sizes for physical activity and smaller ones for nutrition behaviors. Additionally, enhanced dissemination of Texercise Select requires infrastructure resources such as the widespread availability of standardized training. Toward this end, DADS is updating the training and implementation manual so it will be web-based and easily accessible by community partners and potential facilitators. Although initial outcome results are promising, further study is needed to understand factors associated with the ability of Texercise Select to be widely disseminated and sustained over time. Once the results of initial pilot testing from 2013 are fully published, we recommend a state-wide campaign with DADS’s current Texercise partners to help spread the word about the benefits of implementing evidence-based programing for seniors and how Texercise Select might be broadly disseminated through existing community channels.
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The Fit & Strong! program is an evidence-based, multi-component program promoting physical activity among older adults, particularly those suffering from lower-extremity osteoarthritis. The primary purpose of the study is to examine if the Fit & Strong! program translated into a lay-leader model can produce comparable outcomes to the original program taught by physical therapists and/or certified exercise instructors. A single-group, pre–post study design was employed, and data were collected at the baseline (n = 136 participants) and the intervention conclusion (n = 71) with both baseline and post-intervention data. The measurements included socio-demographic information, health- and behavior-related information, and health-related quality of life. Various statistical tests were used for the program impact analysis and examination of the association between participant characteristics and program completion. As in the original study, there were statistically significant (p < 0.05) improvements in self-efficacy for exercise, aerobic capacity, joint stiffness, level of energy, and amount and intensity of physical activities. The odds of completing the program were significantly lower for the participants from rural areas and those having multiple chronic conditions. Successful adaptation of the Fit & Strong! program to a lay-leader model can increase the likelihood of program dissemination by broadening the selection pool of instructors and, hence, reducing the potential issue of resource limitation. However, high program attrition rates (54.1%) emphasize the importance of adopting evidence-based strategies for improving the retention of the participants from rural areas and those with multiple chronic conditions.

Keywords: evidence-based program, aging, exercise, implementation research

INTRODUCTION

In recent years, there has been growing interest in evidence-based disease prevention programs that help middle-aged and older adults improve their health and quality of life through self-management strategies. This greater attention has resulted, in part, from an emerging recognition that adults of all ages including older adults can benefit from health promotion programs (1, 2) and a larger appreciation of the value of evidence-based approaches (3–5). Many of these programs incorporate elements to increase physical activity among participants (6–8) because of the importance of mobility for sustained independent living (9, 10). Fit & Strong! is an example of one such multi-component physical activity program that combines guided aerobic, strength, and flexibility training with health education (7, 11). Previously tested in a randomized clinical trial, Fit & Strong! has demonstrated efficacy to improve participants’: (1) self-efficacy (SE), or confidence, for exercise; (2) physical activity adherence; (3) aerobic capacity; and (4) lower-extremity joint pain and stiffness (7, 11).

After a series of successful efficacy trials, the program developers have proactively partnered with multiple agencies to disseminate Fit & Strong! to more diverse populations and settings (12). While originally developed for older adults with lower-extremity osteoarthritis, it is now being marketed more broadly as an evidence-based physical activity/behavioral change program that can be delivered to sedentary, older adults through aging services, and public health networks (13, 14).

Despite the potential advantages of widely disseminating Fit & Strong! in community settings, some challenges were anticipated in the actual delivery through the aging services network in Central Texas. One identified translational research problem was resource limitation related to the inadequate availability of trained instructors (15, 16). Prior to its translation in Central Texas, eligible instructors for Fit & Strong! were limited to physical therapists (PTs) and certified exercise instructors (CEIs) as a means to ensure safety and effectiveness in conducting the program (7, 11, 17). However, this narrow pool of eligible instructors limits possibilities for grand-scale uptake and dissemination. Therefore, in collaboration with the program developers, efforts were taken to modify the instructor criteria and expand the types of instructors deemed appropriate to deliver the Fit & Strong! program.

Given the growth of other evidence-based programs delivered using train-the-trainer, lay-leader models through a variety of aging, public health, and health care organizations, questions arose about whether Fit & Strong! might similarly be translated to a lay-led model and, thus, broaden the selection pool of instructors and minimize the anticipated resource limitation problem. Of primary concern was whether instructors trained in other evidence-based programs, without exercise training experience, could safely deliver Fit & Strong! to seniors with non-specific chronic conditions while maintaining program effectiveness. In response to such questions, this study examined the adaptation of Fit & Strong! to a lay-leader model in Central Texas using a quasi-experimental study design. The specific purposes of this study were to: (1) describe the characteristics of participants enrolled in the translated Fit & Strong! program; (2) examine factors associated with program attendance; and (3) assess changes in health-related outcomes among participants.

MATERIALS AND METHODS

FIT & STRONG! INTERVENTION

The Fit & Strong! program is a multi-component physical activity and behavioral change program that is structured around two key components: (1) participation in group-facilitated (or guided) physical activity; and (2) group-based health education/problem-solving. Over an 8-week period, individuals participate in 24 total sessions, meeting 3 days each week for 90-min each session. Each session begins with 60-min of structured physical activity, which is then followed by a 30-min group-based discussion/problem-solving period (7, 11, 17).

The physical activity component includes: (1) warm-up exercises (5–10 min); (2) low-impact aerobic conditioning (e.g., walking and step aerobics) where participants begin with 10 min of activity and gradually work up to 30 min by the end of the program; (3) strength exercises (primarily lower-extremity) using ankle weights and resistance bands (15–20 min); and (4) cool-down and flexibility exercises (5–10 min) (7, 11, 17). During the group-based discussion/problem-solving component, instructors lead participants in discussions of various health-related topics relying on a program curriculum guide. These interactive sessions are intended to help participants make healthy changes that sustain long-term healthy lifestyle management (e.g., improved arthritis symptom management and physical activity engagement). Toward the end of the program, participants are also encouraged to create an individualized physical activity plan to enable and promote continued physical activity after the 8-week program concludes (7, 11, 17).

ADAPTATION OF THE FIT & STRONG! PROGRAM

The proposed adaptation of Fit & Strong! in Central Texas involved two modifications: (1) a shift in the required instructor qualification from exercise-experts (i.e., PTs or CEIs) to lay-leaders; and (2) a modification in the training protocol. In response to a shortage of qualified instructors in the targeted communities, especially in the rural sites, program implementers at the Texas A&M Program on Healthy Aging collaborated with the original program developers at the University of Illinois – Chicago to modify the existing qualification requirement for instructors and allow lay individuals to lead Fit & Strong! classes. For lay individuals to be qualified to lead Fit & Strong! classes, the lay-leaders needed to meet the following criteria: (1) be certified in another evidence-based class (e.g., A Matter of Balance, Chronic Disease Self-Management Program, or Diabetes Self-Management Program) and have experience and comfort leading group classes, if not already a PT or a CEI; (2) participate in the full instructor and supplemental lay-leader trainings conducted by the Master Trainers; and (3) adhere to fidelity standards by following the training manual in conducting the program (18, 19).

Recruitment efforts for lay-leaders consisted of collaboration with community stakeholders who were instrumental in: (1) referring and identifying qualified/capable individuals; and (2) disseminating information (e.g., flyers and emails) about the lay-leader training.

Training for the original Fit & Strong! program was conducted by Fit & Strong! staff, Master, and T-Trainers (e.g., the most experienced trainers who are able to train and certify Master trainers). Lay individuals as well as CEIs completed the mandatory instructor training, which lasted 8 h (in 1 day) and covered: (1) program background & development; (2) importance of fidelity; (3) roles/responsibilities of instructors in relation to other Fit & Strong! team members (e.g., developers); (4) Fit & Strong! exercise components (description and demonstration of various types of exercises used throughout the program); (5) Fit & Strong! group discussion/problem-solving component (including role plays, facilitator management roles); and (6) data collection, evaluation, and fidelity responsibilities of instructors (18, 19). Lay individuals then completed an additional day of training (half-day, 4 h) tailored to lay-leaders that emphasized basic exercise principles and safety as they applied to the Fit & Strong! program.

IMPLEMENTATION AND FIDELITY OF THE TRANSLATED FIT & STRONG! PROGRAM

During the implementation of the adapted Fit & Strong! program in Central Texas, the Texas A&M Fit & Strong! evaluation team along with program developers engaged in best practice quality assurance strategies to assure that the adapted program would be delivered with fidelity (20). This included: (1) fidelity assessments (using a specified fidelity checklist) through observations at the delivery sites; (2) setting up a mechanism for frequent communication with the lay-leaders; and (3) conducting process evaluations of program implementation and participant experiences. The program evaluations assessed participants in terms of: (a) attendance; (b) experiences with the program and instructors; and (c) program impact. Evaluations also included instructors’ experiences and assessment of the program (instructor manual, group discussion, and exercise components) as well as the effectiveness of the instructor training. The fidelity assessments and program evaluations provided further guidance and support for instructors in conducting classes more effectively and correctly. These quality assurance strategies helped reinforce adherence to the curricula material presented through the original program manuals.

PROGRAM SETTING AND DELIVERY

Five intervention sites were selected from Central Texas, and 12 different Fit & Strong! classes were offered across the various sites from September 2012 through June 2013. Site selection was based on three interrelated criteria: (1) community support for hosting Fit & Strong! classes (community “buy-in” was seen as a critical factor for both recruitment and sustainability), (2) facility availability for Fit & Strong! classes, and (3) the presence of a sufficient number of older adults who could benefit from Fit & Strong! and who were interested in participating in the program. The number of participants in each class ranged from 16 to 25, which roughly paralleled the recommended 20–25 participant maximum ideal (21). Institutional review board approval was obtained at Texas A&M University.

Local senior centers, community centers, and health resource centers served as host agencies for the delivery of the Fit & Strong! classes. These host agencies also assisted with program promotion and participant recruitment. For example, a couple of agencies hosted promotional meetings for the program as well as voluntarily conducted on-site program enrollment while coordinating these efforts with Texas A&M program implementers. Many of these agencies expressed appreciation for the offering of a new program at their sites and, thus, were more willing to volunteer their services to assist with promotion and recruitment endeavors.

PARTICIPANTS

Study participants included adults aged 47–94 years who enrolled in Fit & Strong! in rural and urban counties in Central Texas between 2012 and 2013. All middle-aged and older adults residing in the area were eligible to enroll in the program; however, only those who had never previously participated in a Fit & Strong! class and attended the first or second class session and also completed a baseline survey were included in the study analyses (n = 136). As previously mentioned, participants were recruited by host agency members as well as Texas A&M program implementers. Participants were recruited through various sources, including print materials (e.g., program guides, brochures/flyers, and newspaper postings), community resources (e.g., senior clubs/classes and promotional meetings), family or friends (word of mouth), and health care providers. The majority of participants were recruited through print materials (43.4%) and family or friends (28.7%).

MEASURES

Data sources included a baseline survey at the beginning (first and second sessions of each class), a post-test survey at the end of the 8-week program (final week), and an attendance log. Demographic data that was drawn from the baseline survey included age, gender, race/ethnicity, education, marital status, employment status, and annual household income. Several outcome measures were extracted and analyzed based upon these baseline and post-test surveys. Primary outcomes included: (1) SE for exercise and (2) level of physical activity related to aerobic capacity, flexibility, and strength. Secondary outcomes included: (1) self-rated health status; (2) joint pain and stiffness; and (3) level of energy (fatigue). Paralleling assessment protocols being utilized by the original program developers in their program dissemination phase (22), the measurement battery was designed to be administered to older adults in community settings. The surveys were designed to be completed on average in <20 min. Program staff was available during data collection to assist older adults when filling out the forms, as needed.

Self-efficacy for exercise

Self-efficacy for exercise was measured using four items. The items asked how confident participants are in performing different types of exercise (e.g., strength and flexibility), performing vigorous exercises, and performing exercise despite pain or symptoms. Each item is based on a 10-point scale ranging from “not at all confident” (score = 1) to “totally confident” (score = 10). The score for SE for exercise was the mean of the four items. Higher SE scores indicated higher self-efficacy. The scale value was set to “missing” if more than one item was missing (23); based on the criteria, seven total missing cases were omitted from the analyses. If only one item was missing, the mean of the remaining three items was used. Internal reliability was high for this composite scale (Cronbach’s α = 0.96).

Aerobic capacity, flexibility, and strength

A slight adaptation of the rapid assessment of physical activity (RAPA) was used to measure the amount and intensity of participants’ physical activity (24). The adapted RAPA consisted of eight items, and each item had a “yes” and “no” option. The first six items, which measured the intensity and frequency of physical activity were used to assess aerobic capacity.

The six items were: (1) I rarely or never do any physical activity; (2) I do some light or moderate physical activities but not every week; (3) I do some light physical activity every week; (4) I do moderate physical activity every week; (5) I do 30 min or more per day of moderate physical activity, five or more days per week; and (6) I do 20 min or more per day of vigorous physical activities, three or more days per week. Each of the six items reflected a specific level of aerobic capacity. For example, affirmative response to the item “(1)” represents “sedentary” and was scored 1; affirmative response to the item “(2)” represents “under-active” and was scored 2; affirmative response to the item “(3)” represents “under-active regular – light activities” and was scored 3; affirmative response to the item “(4)” represents “under-active regular” and was scored 4; and affirmative response to items “(5)” and/or “(6)” represents “active” and was scored 5. The highest score among the six items was selected for the aerobic capacity score (25). The remaining two items assessed strength and flexibility, and affirmative response to each item was scored 1. The strength and flexibility items were summed for descriptive purposes. The summed scale ranged from 0 to 2 (0 = none, 1 = either, and 2 = both).

Self-rated health

A single item was used to assess self-rated health (26), which has been identified as an outstanding predictor of future health (27). This item was a five-point scale with lower values indicating worse health (poor = 1) and higher values indicating better health (excellent = 5).

Joint pain and stiffness

The Western Ontario and McMasters University Osteoarthritis Index (WOMAC) was used to measure lower-extremity pain and stiffness (28). The adopted WOMAC consisted of seven items: five pain and two stiffness items. All seven items were in a five-point Likert scale structure ranging from “none” (score = 0) to “extreme” (score = 4). Scores for each section were summed to produce composite scales for pain and stiffness. The pain-scale ranged from 0 to 20 with higher values indicating greater pain; and the stiffness-scale ranged from 0 to 8 with higher values indicating greater stiffness. Internal reliabilities were high for both composite scales (Cronbach’s α = 0.89 for pain; 0.86 for stiffness) (29).

Level of energy and fatigue

The level of energy and fatigue was measured using five items (30). Each item was a six-point scale ranging from “none of the time” (score = 0) to “all of the time” (score = 5). Some scores were recoded to have an equal direction of answers among the five items (i.e., higher scores indicate worse health). The mean of the five items was used as the composite scale for the level of energy and fatigue. The scale ranged from 0 to 5 with higher values indicating a lower level of energy and a greater level of fatigue. Internal reliability was high for this composite scale (Cronbach’s α = 0.90).

Successful class completion

Attendance was tracked via attendance logs for each session, and the attendance data were used to calculate the attendance and completion rates. “Completion” was defined as attending at least 18 out of the 24 total Fit & Strong! sessions per class offering.

RECRUITMENT FLOW

The recruitment flow from initial program enrollment is presented in Figure 1 as a consort type diagram. This figure begins with all “participant enrollees” and concludes with eligible participants with linked baseline and post-test data who were treated as the analytic sample for outcome analyses. This flow documents reasons for exclusion (e.g., those who took the class previously were not part of the analytical survey) and those lost to follow-up at the end of the program.
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FIGURE 1 | Recruitment flow diagram for Fit & Strong! participants.



A total of 234 participants were enrolled in the program. Among this initial group, 181 (77.4%) individuals were potentially eligible for the outcomes study, 21 (9.0%) individuals did not meet study criteria (e.g., to be considered active, participants needed to attend either the first or second training session), and 32 (13.7%) individuals were repeaters (previous Fit & Strong! participants). Among the 181 potentially eligible participants, however, only 136 (75.1%) completed the baseline survey and were, therefore, eligible to be part of the initial participant comparison analyses. Only 71 participants (39.2%) of the 136 eligible participants completed both pre and post-test surveys and served as “impact study participants.”

DATA ANALYSIS

Characteristics of those who completed both baseline and post-test surveys (matched surveys) were compared to the other participants (non-matched surveys; those who only completed a baseline survey) using χ2 tests for categorical variables and two-sample t-tests for continuous variables. Next, association between participant characteristics and program completion status for the analytical sample was identified using logistic regression with odd ratios. The impact of Fit & Strong! was then evaluated by comparing the outcome measures using various methods (paired-t-test for continuous scales, Wilcoxon Signed Rank Test for ordinal scales, and McNemar test for two-level categorical scales).

RESULTS

OBJECTIVE 1: STUDY CHARACTERISTICS

As shown in Table 1, the average age of eligible Fit & Strong! participants (including all enrollees with baseline surveys) was 73.02 (SD = 9.16) years (49.3% were age 75 and older, and 35.0% were between the ages of 65 and 74). The majority of participants were female (80.2%) and were of non-Hispanic White ethnicity (82.8%). Over 75% had more than a high school degree, and 62.2% were married. Among the four chronic conditions reported (diabetes, hypertension, heart disease, and respiratory problems), hypertension was most frequently reported among the participants (47.3%). Of the 136 eligible participants who completed the baseline survey, 33.8% were from rural counties and 66.2% were from an urban county.

Table 1 | Baseline characteristics of eligible participants by data availability (i.e., presence of both baseline and post-test surveys).
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Compared to eligible participants omitted from the impact study because of lack of matched data (completed baseline and post-tests) (n = 65), a significantly larger proportion of impact study participants (n = 71) were female (87.9 vs. 72.3%, p = 0.025). On average, SE at baseline for impact study participants (p = 0.033) was significantly higher relative to eligible participants omitted from the impact study; whereas, average self-rated health (p = 0.028) at baseline for participants included in the impact study was significantly higher than participants who were not included in the impact study. There were no significant differences by other socio-demographic characteristics and baseline levels of physical activity and illness symptomatology.

OBJECTIVE 2: CLASS COMPLETION

As shown in Table 1, the average number of classes attended for all eligible participants who completed baseline surveys was approximately 16 (SD = 7.16) out of 24. The program completion rate was 55.9% (i.e., attending 18 or more of the 24 sessions). Significant differences were observed when comparing the completion rate and the number of classes attended between the two groups of eligible participants (impact analysis participants vs. non-impact analysis participants). On average, participants in the impact analysis group attended more sessions (average number of sessions attended = 20.14 vs. 11.40, p < 0.001) and had higher completion rates (77.5 vs. 32.3%, p < 0.001).

As further seen in Table 2, there were a few variables that differentiated the participants who did and did not complete the program. Participants from the rural sites were less likely to complete 18 or more classes than the participants from urban sites (OR = 0.41, p = 0.015). Those without any chronic conditions were also more likely to complete the program (OR = 2.34, p = 0.022); for every increase in number of chronic conditions, the odds of completing the class drops by 46.4%. There were no significant differences by other socio-demographic characteristics or baseline levels of physical activity, general health status, or illness symptomatology.

Table 2 | Comparison of participant baseline characteristics by their program completion status (i.e., attended at least 18 out of 24 sessions).
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OBJECTIVE 3: IMPACT OF FIT & STRONG!

According to the results illustrated in Table 3, in terms of primary outcomes, there were significant improvements in participants’ SE for exercise (p = 0.020, d = 0.30) and aerobic capacity (p = 0.022, d = 0.34) from baseline to post-test. In terms of the magnitude of improvement at the individual level, there was an 8.1% improvement in SE for exercise and an 11.9% improvement in aerobic capacity. Furthermore, 54.8% of the sample reported an improvement in confidence to exercise and a 29.8% improvement in aerobic capacity. Additionally, there was a shift in the proportion of participants who met the Surgeon General’s recommended physical activity guidelines (31). At baseline, 38.7% of the participants were determined to be “active” according to the Surgeon General’s guidelines; whereas, by the end of the program, 59.4% of participants were determined to be “active.”

Table 3 | Baseline and post-test comparisons for assessing the impact of Fit & Strong! program.
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In terms of secondary outcomes, there were significant changes observed for joint stiffness, level of energy, and amount and intensity of physical activities related to strength and flexibility (p < 0.05). The effect sizes for all secondary outcomes ranged from 0.05 to 0.59. The strongest effect sizes were observed for strength and flexibility scales (d = 0.59), then for the level of energy (d = 0.33), and then joint stiffness (d = 0.31). At the individual participant level, there was a 19.2% improvement in the degree of joint stiffness and an 11.7% improvement in the level of energy. Furthermore, 17.5% of the participants reported improvements in joint stiffness and 27.0% reported improvements in the level of energy. Over one-third of participants reported improvements in the degree of physical activities related to strength. 35.6% reported improvements in the degree of physical activities related to flexibility, and 48.3% reported improvements in the degree of physical activities related to both strength and flexibility.

DISCUSSION

As with many evidence-based programs, the randomized trials often use a higher level of interventionists to provide a best case scenario (32, 33). Alternatively, translated models frequently use lay-leaders to expand dissemination efforts while minimizing costs (34, 35). The same is true of the original Fit & Strong! program, which originally used PTs or CEIs as class instructors as a means of minimizing harm to participants (7, 17).

The current study examined a lay-leader model of the Fit & Strong! program adapted to overcome common challenges to program implementation such as instructor availability (15, 16). Consistent with other findings showing successful applicability of lay-leaders with a variety of physical activity programs in diverse settings (34, 36–38), we saw many positive outcomes and recommend the implementation of a lay-led model. Our program fidelity observations (data not reported here) indicated that group facilitators with more experience in evidence-based programing tended to adhere more closely to program guidelines than instructors with no or limited prior experience adhering to scripted programs.

Our study resonates with previous literature that shows the value of lay-led programs for seniors, especially those with arthritis, which was the original target group for Fit & Strong! classes. Cohen et al. (39) compared a lay-led arthritis self-management course and professional-led arthritis self-management course and identified no significant differences for participant outcomes by leader type (although, it should be noted that the courses compared differed slightly in course content). Similarly, Lorig et al. (40) compared a lay-led and a professional-led arthritis self-management course, and both courses showed a significant increase in participant knowledge. Participants in the professional-led courses showed a greater gain in knowledge than those in the lay-led courses; however, participants from the lay-led model showed greater improvement in relaxation practice and higher attendance rates (40). These studies utilizing lay-leaders for physical activity programs confirm the feasibility of using a lay-leader model for increasing the availability and adoption of the Fit & Strong! program.

The completion rate for those in the impact study (77.5%) was comparable with that found in other research studies using different time-bound evidence-based programs (41). It is not surprising that those in rural areas vs. those in more urban areas were less likely to complete the program given the previously documented challenges to bringing health services or health promotion programs to rural areas (42, 43). Additionally, the fact that those with one or more comorbidities were less likely to complete classes can be attributed to the challenges reported by those facing multiple chronic conditions (44); although, more research is needed to understand how different conditions might affect completion rates. These findings suggest that additional efforts are needed to attract and retain participants from rural areas and those with multiple chronic conditions.

The current study also examined the impact of lay-led Fit & Strong! classes on various outcome measures. Participants showed a significant improvement in their aerobic capacity, joint stiffness, level of energy/fatigue, and SE for exercise. Participants also reported greater participation in exercise types (flexibility, strength, or both) such that more individuals met the Surgeon General’s recommendations of including exercises targeting flexibility and strength training. These findings are consistent with those of Hughes and colleagues (7, 11), who reported Fit & Strong! participant improvement for exercise efficacy, exercise adherence, joint stiffness, physical functioning, and exercise capacity. Hughes reported a 15.6% reduction in participants’ stiffness scores at post-test (7), which is consistent with the 19.2% reduction in stiffness scores for participants in the current study. Other measure comparisons could not be made because the current study used different outcome measures than those used by Hughes.

STUDY LIMITATIONS

There are several limitations to this pilot study that should be noted but are acceptable considering this was the initial investigation of a translated intervention. A major limitation for the generalizability of study findings is the small sample size for the final impact study. Additionally, compared to the original Fit & Strong! studies (7, 11), there was a relatively high attrition rate (47.9%) from pre to post-test, as commonly found in more community-oriented exercise programs (45). As documented by local program administrators, this high attrition rate was attributed to “loose program adherence/commitment” as some participants preferred “dropping into classes” (i.e., attend at their leisure) as opposed to fully committing to the 8-week program. Others, especially in the rural areas, had limited transportation and, therefore, had difficulties with program attendance. In the current study, we assessed outcomes only for those with complete data, and thus were not able to assess whether those who lacked complete data might have biased study results. However, when we compared the baseline characteristics of the eligible participants included and excluded from the impact analysis, we only found a few significant differences between those two groups, indicating the potential similarity of the two groups.

This study only included a post-test that was administered during the last week of the program. No follow-up assessments were administered after the last session. The lack of follow-up measurements after the program limited our ability to observe any potential long-term effects of utilizing the lay-led Fit & Strong! program. However, this study enabled the primary question to be addressed regarding applicability to a broader population of older adults and also the potential value of a lay-led approach for this program in other communities.

Other study limitations can be attributed to program design and evaluation issues. The participants were self-selected into the program from different delivery sites, creating a potential self-selection, or delivery site bias. Also, participants included in the impact analysis had higher SE and self-rated health than those who were not included in the impact analysis, potentially influencing the program impact analysis. This is not surprising given the literature to date suggesting that older adults with better health are more likely to attend and complete a health promotion program (46–48). Such relationships pose a potential intervention bias, which must be considered when interpreting study results.

Finally, participants from this study differed somewhat from participants for which the program was originally intended. Older adults in various physical capacities, including those who were more sedentary or suffered from “achy joints” were recruited for this iteration. In contrast, participants in the original randomized control trials were originally selected based upon the presence of lower-extremity joint stiffness and pain associated with osteoarthritis and related symptomatology. Consequently, it is not possible to do a direct comparison with the earlier studies by Hughes and colleagues (7, 11, 17) since the extent to which participants in the current study had arthritis and specifically osteoarthritis is unknown. Thus, outcomes for arthritis-related symptomatology may have been attenuated in this more generalized study population.

PROGRAM IMPLICATIONS AND FUTURE RESEARCH DIRECTIONS

An important implication of the study is that the Fit & Strong! program may benefit the general older adult population and not just those with lower-extremity osteoarthritis. This may be because a substantial proportion of older adults experience some type of joint pain and/or stiffness, not just specifically in the lower-extremity (49) Furthermore, as indicated from program facilitators, Fit & Strong! can benefit sedentary older adults who want a beginning level and less intimidating means to start a physical activity regiment. Thus, this program has universal benefits.

Although it is impossible to draw a definitive conclusion, these findings strongly suggest that the Fit & Strong! program can be instructed by lay-leaders with standardized training and continued support from the developers and/or on-site Master Trainers. This is important because the training provides lay-leaders (i.e., those without formal exercise or professional training) with guided instruction and ongoing feedback related to program administration as well as proper techniques for exercise progression. These modifications are essential for conducting the program and are seen as critical in allowing the Fit & Strong! program to be disseminated more broadly as a lay-led model.

There is now a growing literature on factors affecting recruitment and strategies for boosting program retention (50). Given the reported attrition levels in attendance from entry into the study till class completion, efforts to retain participants from start to finish should focus on committing and motivating participants to fully complete the program. This is often accomplished during enrollment of participants or during the first session, or orientation, of the program (51). Furthermore, instructors should emphasize to participants early on the benefits gained from full participation and should strive to interact and engage participants during sessions and outside of class where necessary (e.g., follow-up phone calls if a participant misses a class).

This pilot study also highlights the need for additional research. Future research should compare lay-led and professional-led Fit & Strong! classes in terms of the magnitude of program impact and program fidelity. Also, lay-led Fit & Strong! classes should be evaluated/assessed in other settings to draw a more generalizable conclusion about the utility and effectiveness of varying levels of instructor expertise and training components.

CONCLUSION

Overall, utilizing a lay-led model was successfully adapted from the original Fit & Strong! program that relied on professional and experienced leaders (PTs and CEIs). The lay-led Fit & Strong! model produced outcomes that are consistent with the previous findings from the original intervention. Specifically, the program showed improvement in participants’ SE for exercise, aerobic capacity, engagement in strength, and flexibility exercises, while increasing energy levels and decreasing joint stiffness. The magnitude of program attrition in community-based exercise programs can be large; hence, creative strategies are needed to boost participant retention throughout the entire intervention period.
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Introduction: Physical activity reduces fatigue and depression while improving quality of life in cancer survivors. Exercise is generally considered safe and is recommended to survivors of all ages. Despite the high prevalence of cancer in the elderly, few studies address physical activity interventions targeting this older population. Fit & Strong! is an evidence-based physical activity program shown to improve level of physical activity, exercise-self-efficacy, and mood in older adults with osteoarthritis. This study tests the feasibility and short-term impact of the Fit & Strong! exercise program adapted for older cancer survivors.

Methods: Participants were cancer survivors at least 50 years of age who were not on active treatment with intravenous chemotherapy or radiation. They participated in the 8-week Fit & Strong! program, which included three 90-min sessions per week; 60 min of group physical activity and 30 min of education. Education on osteoarthritis was removed from the Fit & Strong! program and replaced with relevant topics on cancer survivorship issues. Feasibility was measured by the ability to recruit and retain older cancer survivors. Pre and post-intervention surveys evaluated the effect of the intervention on physical activity and quality of life.

Results: The study enrolled 72 cancer survivors to participate in an 8-week exercise program. The mean age of participants was 70. Over two-thirds (68%) of participants completed the program and with a mean attendance rate of 75% (18 of 24 sessions). No safety issues occurred. Improvements from baseline to post-intervention were observed for self-reported minutes of physical activity per week, self-efficacy for aerobic exercise, and symptoms related to depression and anxiety.

Conclusion: This study was successful in recruiting and retaining a population of older cancer survivors to participate in a group exercise program. Significant improvement in level of physical activity and mood suggests this evidence-based physical activity intervention can be adapted to promote health benefits in cancer survivors. Additional studies are necessary to confirm efficacy and assess long-term benefits.

Keywords: evidenced based intervention, older cancer survivors, physical activity, exercise, cancer survivorship

INTRODUCTION

With early cancer detection and greater availability of curative therapy, 64% of cancer survivors in the United States are living five or more years after cancer diagnosis (1, 2). As the number of long-term survivors continues to increase, so has the recognition of negative late and long-term health effects of cancer and cancer treatment (2, 3). It is well documented that once cancer survivors complete their initial treatment, many face persistent fatigue, depression, fear of recurrence, and long-term physical effects of treatment (3–7). Thus, finding ways to combat these long-term health effects in cancer survivors is of paramount importance.

One way to address these long-term effects of cancer and cancer treatment is through increased physical activity. Physical activity in cancer survivors reduces fatigue and depression while improving quality of life (8–12), and at the same time has been shown to be safe in this population (13). It is recommended that cancer survivors of all ages participate in a combination of strength training and moderate aerobic exercise (such as brisk walking) for at least 150 min per week, or to the best of their physical ability. These guidelines are similar to those recommended for the general population (13, 14). Additionally, results from observational studies suggest that participation in physical activity before and/or after diagnoses of certain cancers may serve as a potential preventive measure against recurrence and mortality (4, 15–19).

In the United States, nearly 90% of cancer survivors are aged 50 and older (88%), with persons aged 70 and older accounting for almost half (46%) of all cancer survivors (2). Despite the frequency of cancer in the elderly, the majority of studies targeting physical activity in cancer survivors either exclude or do not achieve high levels of participation from older cancer survivors (20, 21). Given the prevalence of cancer in the older population and lack of evidence-based physical activity programs engaging this population, this study aims to test a group exercise intervention targeting older cancer survivors.

This study chose Fit & Strong!, an evidence-based physical activity program for older adults with osteoarthritis, to adapt to a population of older cancer survivors. The program is a combination of group exercise and education/support. In randomized controlled trials, Fit & Strong! significantly increased participation in physical activity while decreasing levels of anxiety and depression and reducing symptoms of osteoarthritis in adults older than 60 (22–24). We chose to use the Fit & Strong! program because of its relative low cost and ease of reproducibility. Additionally, the program adapts to the abilities of individual participants and thus would be reasonable to implement in a population of older cancer survivors with differing capacities for exercise. The program includes basic education on exercise with the goal of sustainability through a continued home-based program (22–24). Our adaptation replaces the osteoarthritis specific educational curriculum with education addressing important cancer survivorship issues.

The primary aim of the study was to evaluate the feasibility of recruiting and retaining older survivors to participate in an 8-week group exercise intervention and education program. The secondary aim was to test the short-term impact of the Fit & Strong! intervention on self-reported physical activity, self-efficacy for exercise, and quality of life.

MATERIALS AND METHODS

PARTICIPANTS

Participants were eligible for this study if they (1) were 50 years of age or older, (2) had a previous diagnosis of cancer, (3) were not on active cancer treatment such as chemotherapy or radiation, and (4) were self-reported able to engage in light-to-moderate physical activity. Although the intention was to target older cancer survivors (i.e., 65 years of age and up), we chose to allow participants 50 years and older. This age allowance was in recognition that some younger patients with lower functional status, either at baseline or due to cancer or treatment effects, similarly might benefit from the intervention. There was no restriction on type of cancer or years since cancer diagnosis for patient eligibility. Individuals taking oral hormonal or biologic treatments for their cancer were allowed to participate at the discretion of the physician investigator (Jana Reynolds). This study was approved by the Institutional Review Board of Scott & White Healthcare.

RECRUITMENT

Participants were recruited by advertisement put in the local newspaper and flyers placed at senior centers, community cancer survivorship events, and local oncology clinics. The mode of recruitment that generated the most interest in our program, located in rural Central Texas, was newspaper advertisement. Interested individuals contacted the program coordinator and were screened by phone survey to determine whether they met eligibility criteria. Those who met enrollment criteria were invited to participate in the study by enrolling in one of five courses. Participants gave their consent and official enrollment occurred during the first session of each course.

COURSE SETTING

The intervention was offered as an 8-week exercise course with three 90-min sessions per week, for a total of 24 sessions. Approximately 60 min of each session was dedicated to physical activity, and 30 min was dedicated to education. Each course was conducted in a group setting with a goal class size of 8–20 participants. A total of five courses were offered between January 2013 and August 2013. The first course was conducted in a large conference room in a medical office building. Due a higher than anticipated number of participants, the subsequent four courses were offered in a larger aerobics room at a local health center.

SAFETY

All participants were encouraged to consider consulting with a physician prior to beginning of the program. During the eligibility screening phone calls, participants were screened for the presence of specific medical conditions including recent joint surgery or current rehabilitation for joint surgery, known cancer metastases to bone (indicating higher risk of fracture), or history of cardiac disease. Interested participants with these or any other health-related concerns were required to contact their physician to discuss participation prior to enrollment. They were prompted to describe the course as “mild to moderate physical activity that includes walking and light weight lifting,” and ask if there were particular types of activities they should avoid. All course instructors were certified in Basic Life Support.

ADAPTATION OF FIT & STRONG! EXERCISE INTERVENTION

Prior to enrolling participants, a license to conduct the Fit & Strong! program was obtained through the Fit & Strong! program office (Institute for Health Research and Policy at the University of Illinois at Chicago). Additionally, our two instructors completed a Fit & Strong! Master Training Program. Fit & Strong! Master Training instruction provided 8 h of education on topics including appropriate types of exercises for older adults and how to implement Fit & Strong! in the community setting. The program supplied instructional manuals for the instructors to follow when facilitating Fit & Strong! courses. In addition to this training, our two instructors held certifications in Chronic Disease Self-Management (Stanford CDSMP). They were experienced in leading group discussion of health behaviors among adults, but our instructors had limited experience leading group exercise activities. At least one of our two trained instructors and one assistant facilitated each 90 min session.

Participants had exercise equipment available as recommended by Fit & Strong! This equipment included resistance bands for arm exercises, 10 pound adjustable ankle weights for leg exercises, and mats for floor-based exercises. Chairs were available for sitting exercises or for those who required modification to their exercise program. Unique to our study, those participating in courses at the local health center had the option to use exercise machines, such as treadmills and stationary bikes, for the aerobics portion of the class.

Fifty to 60 min of each 90-min class session was dedicated to aerobic and strength-training activities. The complete instructor-led exercise routine consisted of a 5- to 15-min warm-up with stretching, 15–20 min of an aerobic activity, 15–20 min of resistance training, and a 5-min cool-down session. Resistance-training exercises followed those recommended in the Fit & Strong! instructor handbook (i.e., leg lifts while seated in a chair). The aerobic component consisted of sustained walking and a low-impact aerobics routine created by our instructors. Each session used this complete exercise routine in the same sequence. Fit & Strong! trained instructors monitored participants and made adaptations of exercises as needed to match participant abilities.

Thirty minutes of each 90-min class session was dedicated to education designed to increase self-efficacy for exercise and exercise adherence (23, 24). The exercise education curriculum was taught by our instructors and a Fit & Strong! manual was provided to each participant for reference during each class. Information on the components of an exercise program and exercise safety was presented (Table 1). Participants engaged in group problem-solving activities and set physical activity goals. Two educational sessions specific to osteoarthritis were removed from the original Fit & Strong! curriculum for our program because they were not applicable to all cancer survivors.

Table 1 | Sample course curriculum.
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SURVIVORSHIP EDUCATION COMPONENT OF THE FIT & STRONG! PROGRAM

The adaptation of the Fit & Strong! program tested in this study replaced the original education on osteoarthritis with cancer-related topics. The content for cancer survivorship education came from the National Cancer Institute’s Facing Forward series along with additional materials from the National Cancer Institute (25–29). Topics included the long-term effects of cancer treatment, self-management of the long-term physical and psychosocial effects of cancer and cancer treatment, nutrition for cancer survivors, support for the caregiver, seeking follow-up medical care, and ways to make a difference after cancer (Table 1). Participants were provided copies of the printed materials to reference in class, and if desired, to keep for future reference.

Trained Fit & Strong! instructors incorporated the cancer survivorship materials during the 30 min educational sessions. They presented information from the handouts and then facilitated the group discussion. Clinicians specializing in the cancer care field were invited to teach the cancer-specific curriculum in two to four sessions for each course (Jana Reynolds, Kevin Francis). Participants with cancer-specific questions beyond the scope of the course materials were encouraged to ask their oncologist or health care provider.

OUTCOME MEASURES

The primary aim of feasibility of Fit & Strong! for older cancer survivors was measured by the course completion rate. Participants were considered to have successfully completed the study if they filled out a survey at baseline and course completion, pre-defined as within 1 week of the 24th (final) session. Instructors documented attendance and calculated the total number of sessions attended by each participant. Self-reported demographics and disease characteristics were obtained at baseline to describe the population and identified potential characteristics of likely participants for similar studies. These data included gender, age, weight, height, ethnicity, race, marital status, employment status, type of cancer, time since treatment completion, and whether one considered if they are living with active cancer (yes/no).

The secondary aim of the study was to test the short-term impact of the intervention on exercise and quality of life. This aim was measured by changes in baseline and post-intervention surveys comparing minutes of physical activity, self-efficacy for exercise, and cancer-related quality of life. The surveys are as follows:

Minutes of physical activity

Participants reported the number of days in the past 7 days and they did moderate to strenuous exercise. They also reported how many minutes, on average, they exercised per day. Physical activity time per week was calculated by multiplying the reported days by the reported minutes, similar to the original Fit & Strong! study (22–24).

Self-efficacy for exercise

Self-efficacy for exercise was measured on a three item scale developed Lorig and colleagues (30). Participants reported their confidence to do frequent aerobic exercise, frequent strengthening exercise, and confidence to participate in exercise without making their symptoms (of chronic disease) worse. This was reported on a 10 point scale of “not at all confident” (score of 1) to “totally confident” (score of 10). A calculation of the mean rating across the three questions determined the score on this measure. This measure showed improvement in exercise-self-efficacy at 2, 6, and 12 months for participants with osteoarthritis in the original Fit & Strong! intervention (22–24).

Cancer-related quality of life

Participants completed the quality of life in adult cancer survivors (QLACS) survey, a 47-item questionnaire with five cancer-specific and seven generic domains. This survey captures issues affecting long-term cancer survivors rather than acute cancer or cancer treatment-related effects. Cancer-related domains of the survey include concerns with appearance, financial problems, distress over recurrence, family-related distress, and benefits of cancer. Generic domains include negative feelings, positive feelings, cognitive problems, physical pain, fatigue, and social avoidance. The scores of each domain and a summary score of the cancer-related (seven items) and generic domains (four items, benefits of cancer not included in the summary score) were reported (31).

At course completion, a course evaluation survey captured the participant’s satisfaction with the exercise and cancer-specific portions of the program. It allowed participants to provide suggestions for improvement. The intention of this survey was to provide feedback for future studies.

STATISTICAL ANALYSIS

Participant characteristics at baseline and the study completion rate used descriptive statistics. The impact of the intervention on exercise efficacy, physical activity, and quality of life was assessed using paired t-tests. Significance was defined as p ≤ 0.05.

RESULTS

Seventy-two (72) cancer survivors participated in one of five courses offered as part of this study, with an average of 14 participants per 8-week course. The mean age of participants was 70.4 (±13.3) years. Forty-nine of the 72 participants completed the course, for a 68% retention rate. The mean number of sessions attended by those who completed the course was 18 out of 24 (75%).

Participant characteristics are illustrated in Table 2. The majority of participants were female (82%). The average BMI at baseline was 29.08 (±6.79), with 40% of participants considered obese (BMI 30 or greater). Patients with 18 types of cancer were represented in the study, with the majority (52%) of participants reporting a prior breast cancer diagnosis. Almost half the participants (46%) had been diagnosed and completed cancer treatment at least 5 years prior, with a median time since treatment of 7 years. Though not on active intravenous chemotherapy or radiation per study protocol, six participants (8%) considered themselves to have active cancer during the study.

Table 2 | Participant demographics and cancer history.
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Participants significantly increased their weekly total minutes of moderate to strenuous exercise from baseline to post-intervention (94.1 vs. 131.5 min, p = 0.0005). Their overall self-efficacy for exercise (i.e., average of the three self-efficacy for exercise items) did not differ from baseline to post-intervention (p = 0.0964). However, in the measure of self-efficacy for doing for aerobic exercise regularly, participants showed significant improvement in their ratings from baseline to post-intervention (MBaseline = 7.94, MPost-intervention = 8.85; p = 0.05) (Table 3).

Table 3 | Intervention impact on exercise efficacy and total minutes of physical activity by paired t-test.
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Participant’s scores on the generic and cancer-specific subscale of the QLACS survey did not differ from baseline to post-intervention (p = 0.0770 and p = 0.9303, respectively). Nonetheless, an improvement in scores on the negative feeling domain (questions related to anxiety and depression) was observed from baseline to post-intervention (p = 0.0198) (Table 4).

Table 4 | Intervention impact on Quality of Life (QLACS scale) by paired t-test.
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In a post-intervention survey of the utility of the course and the cancer-specific education, 79% reported learning something helpful about cancer survivorship that they did not know before starting our course. Sixty-eight percent of participants reported sharing the information on support for caregivers with a friend or a family member. Some enjoyed meeting others with similar experiences and took pleasure in sharing information. All respondents stated that they would recommend the course to another cancer survivor.

One of the survivors thought the survivorship discussions were too emotional. Another reported feeling uncomfortable during voluntary group discussion, preferring more privacy regarding cancer survivorship issues. Some desired a longer exercise course or to be allowed to repeat the course again. Though participants were encouraged to set goals and create a plan for sustained exercise beyond the program, many wanted to continue within the current group setting.

DISCUSSION

Despite the known physical and emotional benefits of exercise in cancer survivors, the majority of studies targeting physical activity in this population either exclude or do not achieve high levels of participation from older cancer survivors (20, 21). Our study was successful in recruiting a population of older cancer survivors with a mean age of 70. The 68% retention rate and 75% session attendance rate is indicative of an intervention individuals were willing to engage in over time. These results support the feasibility of recruiting and retaining older cancer survivors to participate in an 8-week group exercise intervention and education program.

Our study utilized Fit & Strong!, an evidence-based physical activity intervention for older adults with osteoarthritis, as it previously showed long-term physical activity benefits in older adults with a mean age of 73 (23, 24). Hughes and colleagues observed similar retention rate (72%) and attendance (79% of sessions) in their original Fit & Strong! for osteoarthritis study (23). Our study kept the same physical activity content and adapted the educational component of Fit & Strong! by replacing osteoarthritis education with education on common issues facing cancer survivors. No major safety issues were reported.

Participants in our study showed improvement in level of physical activity and mood, supporting the short-term efficacy of Fit & Strong! when adapted to a population of older cancer survivors. Participants successfully increased their self-reported weekly minutes of physical activity from 94.1 minutes at the beginning of the study to 131.5 minutes at the end of the 8-week intervention (Table 3). Participants showed significant improvement in the negative feeling domain of the cancer-related quality of life assessment (QLACS), though not in overall quality of life (Table 4). The questions in the negative feeling domain address depression and anxiety, which are reported more commonly in cancer survivors and should be a specific measure in future studies (3, 4).

Participants also improved exercise-self-efficacy specific to aerobic activity; however, no changes were observed in overall exercise-self-efficacy (Table 3). This is in contrast to the findings of the original Fit & Strong! intervention in which participants with osteoarthritis showed improvement on the overall exercise-self-efficacy scale at 2, 6, and 12 months (22, 23). One explanation of the variation between the studies is that the self-efficacy scale is more specific to persons with symptoms of osteoarthritis. The item “confidence to do exercise without making symptoms of chronic disease worse” may be more relevant to osteoarthritis pain symptoms rather than a population of cancer survivors with a wide variation of chronic symptoms. A self-efficacy scale examining perceived ability to do exercise without a focus on symptomatology of chronic disease may be more appropriate for cancer survivors.

This study had several limitations. First, this study was not designed to test long-term effects of the intervention on physical activity, self-efficacy, or cancer-related quality of life. Studies of long-term efficacy and sustained benefits will be necessary to establish whether this program is likely to have meaningful impact on outcomes for cancer survivors beyond the 8-week intervention. Second, the study did not measure the effects of the intervention on actual physical health or function; outcomes were limited to self-reported measures. Future studies should consider tests of the intervention effects using direct measures of physical health and function.

Additionally, participants did not meet the 150 minutes of physical activity per week as recommended in the guidelines (13, 14). Though it is reasonable for capable participants to strive to this goal, it may not be necessary to gain benefits of exercise. In a separate study of older cancer survivors, an increase in minutes of physical activity over baseline but to less than a total of 150 minutes per week still showed measurable functional and health-related benefits (32).

Despite the limitations of this study, the majority of the feedback on the program was positive. Most participants indicated that they would recommend a similar course to other survivors. Many participants expressed appreciation for meeting other cancer survivors and sharing experiences. Most participants in our study were female (82%), suggesting this type of group intervention may be of particular interest to females. Almost half of the participants were at least 5 years post-cancer treatment, indicating older cancer survivors are interested in a cancer-related exercise program long after they finish their treatment (Table 2). Cancer survivors undergoing therapy were excluded from the protocol for the purpose of keeping baseline characteristics similar and to minimize conflicts between class times and cancer treatment schedules. Given that exercise is safe for most patients while undergoing treatment, it would be reasonable to include them in future programs (20).

Anecdotally, many participants reported a desire to continue the course indefinitely as their primary exercise program. The Fit & Strong! intervention focuses primarily on initiating an exercise routine that could be sustained in one’s home after course completion. The original version was not designed to continue in a group setting. Cancer survivors may benefit from an additional adaptation that helps participants find appropriate community-based group exercise programs with social support similar to the Fit & Strong! program. It would also be reasonable to consider monthly maintenance classes open to all graduates to help inspire and refocus exercise goals for long-term sustainability of benefits.

CONCLUSION

Results of this pilot study support the feasibility of implementing an 8-week exercise intervention for older cancer survivors. Short-term efficacy of the Fit & Strong! program was noted from baseline to the end of the 8-week intervention by increases in minutes of physical activity, increased self-efficacy for aerobic exercise, and decreased negative feelings in the quality of life (QLACS) scale. Tests of efficacy and effectiveness over time are needed to determine the utility of this intervention as a program to promote sustained physical activity among older cancer survivors and support long-term health outcomes.
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Purpose: To identify facilitators and barriers among early adopters of Enhance®Fitness (EF), in Young Men’s Christian Association-affiliated (Y-affiliated) sites from the perspective of program staff. EF is an evidence-based group exercise program for seniors.

Methods: This qualitative study used semi-structured phone interviews with 15 staff members representing 14 Y-affiliated sites. Interviews were digitally recorded, transcribed, and analyzed using qualitative content analysis informed by the RE-AIM framework.

Findings: Staff were, on average, 48.7 years old (SD 13.5) and had been involved with EF for 5.2 years (SD 3.1). Key themes related to facilitating adoption of EF were: match with the Y mission, support from different organizational levels, match between the target population need and EF, initial and on-going financial support, presence of champions, novelty of EF, an invitation to partner with a community-based organization to offer EF, and program-specific characteristics of EF. Key themes related to barriers interfering with EF adoption included competing organizational programs and space limitations, limited resources and expertise, and costs of offering the program.

Implications: Our findings identify the types of organizational support needed for adoption of evidence-based health promotion programs like EF. Recommendations for practice, research, and policy based on the findings, including assessing organizational readiness, researching late adopters, and developing revenue streams, may help facilitate program adoption. Packaging and sharing these practical recommendations could help community-based agencies and nationally networked organizations facilitate adoption of EF and other evidence-based programs.

Keywords: older adults, RE-AIM, physical activity, dissemination, adoption, evidence-based programs, community intervention, dissemination framework

INTRODUCTION

Since the development of evidence-based medicine (EBM) over two decades ago (1), the Centers for Disease Control and Prevention (CDC) has promoted healthy aging with an emphasis on reliable, efficient, and cost-effective care models with measurable outcomes (2). The goal of evidence-based programs is to create healthier communities and prevent chronic diseases (3). Translating evidence-based programs from research studies to community practice and sustaining them is a top priority for public health researchers and practitioners.

Evidence-based health promotion programs for older adults have been adopted and implemented by organizations in communities throughout the United States (4, 5). Enhance®Fitness (EF) is an evidence-based group exercise program for frail and active older adults (6–8). The one hour classes meet three-times a week and include exercises for cardiovascular endurance, balance, flexibility, and strength. Research has demonstrated that EF improves upper and lower body muscle strength and flexibility (9, 10). EF participants report improved over-all health (9). Participation in EF has been associated with healthcare costs saving. The average increase in annual total healthcare costs was less among EF participants compared to non-participating controls in a managed health care plan ($642 vs. 1175) (6). Among Medicare beneficiaries, enrollment in EF was associated with per person medical savings of $945/year after enrollment (8). Since 2001, there have been a total of 42,560 EF participants (unduplicated) served at a total of 689 sites in 33 states and Washington DC (Susan Snyder, personal communication, Senior Services, 2014 April 14).

Senior Services (Seattle, WA, USA) licenses and disseminates EF to multipurpose social service agencies, faith-based organizations, retirement communities, and recreational organizations. With more than 10,000 community locations, Young Men’s Christian Association (Y) is a leading non-profit committed to improving the nation’s health and well-being by offering programs that nurture the mind, body, and spirit. From 2005 to 2012, 116 Y-affiliated community sites adopted EF. These included both classes on-site at Y brick-and-mortar buildings, and classes licensed by Ys but offered in community settings such as churches or retirement communities. These sites represent a first stage in the adoption of EF by a nationally networked organization; as such, their experience is likely to inform efforts to scale-up adoption of EF and other evidence-based programs. In this paper, we refer to these sites as early adopters (11).

Various models have been used to evaluate evidence-based health promotion programs. One of these program planning and evaluation models is RE-AIM. RE-AIM, an acronym for Reach, Effectiveness, Adoption, Implementation, and Maintenance, is a systematic process that researchers, practitioners, and policy makers use to evaluate the dissemination of health promotion programs (12). Within the RE-AIM framework, adoption refers to the “proportion and representativeness of settings willing to initiate a given program” (13). Understanding how adoption of interventions plays out in different organizational settings is critical to the current and potential impact of an intervention (14).

Previous research has identified a number of motivating factors for program adoption: participant interest and/or demand, proven safety and effectiveness for older adults, cost, and a well-rounded program structure that attracts multiple groups (13). Additionally, the availability of resources is important for program adoption (15). Facilitating factors for program adoption identified in previous studies include having a curriculum, availability of training, space, and equipment (12), awareness of the importance of promoting physical activity in the community and internal support for physical activity interventions (15), sufficient funds, leadership support, capable staff, and successful partnerships and collaborations (16). Barriers include scheduling issues, lack of space, and insufficient participant recruitment efforts (13), program cost (16, 17), and lack of leadership, and time and training (16). These findings reinforce the idea that adoption can be improved by developing organizational support and capacity to deliver a program (18).

The research question for this study was: what are the facilitators and barriers among early adopters of EF in Y-affiliated sites from the perspective of program staff. Based on our findings, we provide practice, research, and policy recommendations that may help inform the adoption of other evidence-based programs in community settings. Increasing the number of community organizations that adopt evidence-based health promotion programs for older adults will contribute to the goal of creating healthier communities and preventing chronic disease.

MATERIALS AND METHODS

DESIGN

This qualitative study used semi-structured individual phone interviews with 15 staff from 14 Y-affiliated sites that had responsibility for the oversight of EF.

MEASURE

We developed a structured interview guide for staff with questions that were informed by the RE-AIM framework (Table 1). We piloted our guide, which adds rigor to our data collection process (19). The interview guide contained a total of 39 questions and probes about benefits of EF, fitness checks, facilitators and barriers/challenges to offering EF, staff responsibilities, support from the Y management for offering EF, and strategies to recruit EF participants and instructors. Seven of the 39 questions included skip patterns (#5, 9, 12, 15, 16, 30, and 39). For example, item #9 asked: were you involved in the original adoption of EF? If the staff answered in the affirmative, then the follow on question was asked: if yes, how did your YMCA come about offering EF? If the staff answered not in the affirmative the interviewer immediately went onto the next question. Ten of the 39 items were close-ended or demographic items requiring short responses (#1, 2, 3, 7, 8, 17, 20, 36, 37, and 38). Additionally, we asked staff their age, duration of time involved with EF, educational level, and title of their position.

Table 1 | Interview guide for Y administrative staff.
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PROCEDURES

Our study was determined to be exempt by the University of Washington Institutional Review Board. We obtained administrative program records from Senior Services of all Y-affiliated program sites that had offered EF between January 2005 and June 2012. Inclusion criteria for this study were EF program management staff listed in the administrative program records from 2005 to 2012 in 116 Y-affiliated sites and who had complete contact information. Exclusion criteria were: (1) staff on this list without complete contact information, and (2) staff during the pre-enrollment screening call were determined that they did not have experience with EF. The list included 94 names of EF program management staff; of which 75 has complete contact information. Recruiting letters were sent to those 75 staff. Additionally, a Y-USA staff member (AHH) sent emails to the staff employed by Ys inviting them to participate in our study. Two reminder recruiting postcards were sent to staff who had not responded to the initial recruiting letter; reminders were sent at 2 and 4 weeks after the initial mailing. Interested staff called a study phone line or sent an email to the study email account. Twenty-five out of 75 (33%) responded to the recruiting letter, and 8 were determined ineligible for the study. Two staff were placed on a wait list. The study recruiting coordinator (LF) tracked and responded to all phone and email messages, determined eligibility, and scheduled interviews. At the beginning of each phone interview, verbal informed consent was obtained. Interviews were conducted by two members of the research team (BB and MPP). Each study participant received a gift card for $20. Interviews ranged from 30 to 71 min (average duration was 47 min) and were digitally recorded. In 2008, Gill et al. (20) note that when conducting interviews the length varies depending on the topic, researcher and participant. However, on average, the duration of interviews about health care topics is 20–60 min (20). The average length of our interview is within this range.

The interviews were transcribed by a professional transcriptionist using a “lightly edited verbatim” style for readability with an emphasis on sentence structure. This is a more frequently used style over “strictly verbatim” since it is executed without compromising the actual content or altering the intended expression (21). “Lightly edited” is simply used to refer to the reduction of superfluous words such as “hmm, ah, mm, you know, well, yeah, uh-huh.” Transcripts are still considered full and complete and do not in any way deviate from representing the full intent and thoughts as expressed by each individual respondent. Transcripts were then entered and analyzed in ATLAS.ti version 7.

DATA ANALYSIS

Our research team had content expertise in dissemination and implementation science, administrative management, community-based participatory research, gerontology, public health, and healthy aging. All members of our team that were involved in the analysis had previous experience in conducting qualitative analysis. Our study used qualitative content analysis (22) to identify facilitators and barriers to the adoption of EF. A codebook was developed using a combination of a priori themes addressed in the interview guide and additional themes identified through the initial review of interview transcripts. The team met weekly for 3 months to discuss and come to agreement on coding rules. A dyad (BB and GK) double-coded a subset of five transcripts until agreement reached 85%. Remaining transcripts were divided between both team members (BB and GK) and coded independently. After the initial coding, we used a deductive approach (23) to review the coded text within the RE-AIM framework component of adoption (24). Descriptive statistics were calculated for demographic items including staff age, duration of involvement with EF, and education level.

RESULTS

Study participants were, on average, 48.7 years old (SD 13.5) and had been involved with EF for 5.2 years (SD 3.1). Three staff (20%) had some college education, seven (47%) had a college degree, and five (33%) had more than a college degree. Ten staff members (67%) were employed by a Y while the remaining five staff (33%) were employed by other organizations (faith-based organization, senior center, social service organization, and residential facility). Titles and levels of responsibility varied: five were Health and Wellness staff, four had roles specific to older adults, six were at the program coordinator/instructor level, and eight were at the program manager/director level or above.

Staff interviewed represented 10 different YMCA associations in six states. Fourteen out of 15 staff worked in locations where classes were conducted; one staff worked in an administrative office. Ten sites currently offered EF classes; the remaining five had previously offered EF but did not have active classes at the time of the interview.

In the remainder of this paper, we summarize our findings regarding facilitators for adoption of EF and barriers that interfered with adoption of EF, with representative quotes presented in Tables 2 and 3, respectively.

Table 2 | Facilitator themes for adoption of Enhance®Fitness (EF): perceptions of Y staff.
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Table 3 | Barrier themes to adoption of Enhance®Fitness (EF): perceptions by Y staff.
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FACILITATORS FOR ADOPTION OF EF

Key facilitators identified by staff, which contributed to EF adoption, were match with the Y mission, support from different organizational levels, match between the target population need and EF, initial and on-going financial support, presence of champions, novelty of EF, an invitation to partner with a community-based organization to offer EF, and program-specific characteristics of EF, such as being evidence-based and having a recognizable name.

Match with the Y mission

The Y mission is to put Christian principles into practice through programs that build a healthy spirit, mind, and body for all (25). Staff employed by Ys and community organizations with whom the Y partners noted that EF’s evidence-based curriculum was a good match with the Y mission since it is proven to improve older adults’ physical health in a fun and engaging atmosphere that promotes social interaction. Staff expressed strong commitment to the Y mission and to addressing unmet demographic needs: “Adopting an evidence-based program fit well with the Y goals and standards and was congruent with the Y mission.” The staff saw it as their responsibility to keep seniors socially and mentally involved so they were not isolated at home. Another staff member mentioned, “Our strategic initiatives and our strategies roadmap for our association states very clearly that we will have a growing focus on expanding our senior membership and increasing our programing to meet the needs of the aging population.” The staff were committed to providing programs that seniors enjoyed and needed. The Ys’ values promote inclusiveness, which is operationalized by staff providing programing to improve the health and well-being of older adults.

Organizational support

Support from different organizational levels of the Y also served to facilitate adoption. For example, staff were consulted when EF marketing materials were developed. This helped the staff feel like they had a say in how and to whom the program was being promoted. Staff also felt that adoption of EF was facilitated with support from junior management, Wellness Directors, Executive Directors, and CEOs.

Match with the target population

Enhance®Fitness was more easily adopted when the staff perceived there was a good fit between the needs of the target population (older adults) and the program itself (EF). Older adults were considered to be in an age bracket that had previously been underserved by the Y. A perceived gap in programing led staff to look for exercise programs like EF because it was a valuable addition for the senior community. Because EF exercises can be adapted to suit participant abilities, the staff felt it was a very inclusive program in which older adults at varying levels of function could participate. In addition, some of the EF classes were offered off-site in settings that catered to older adults and with which the Y branch had been partnering. One such setting was a retirement community. One staff commented: “the residents [in assisted living] were good candidates because they were at a point where they had not been exercising. We could start at the beginning and see where their progress was which would not have been if we brought it into our Y and tried to offer it to our regular seniors”.

Financial support

Initial financial support was an important factor in the adoption of EF. Several staff members reported receiving funding through grants at the time of EF adoption to cover EF training for their instructors, weights and other equipment, licensing fees, and/or instructor salaries. These funds also allowed Ys to offer the program at no charge to participants in some sites.

Champions

Champions for both EF and older adult programing facilitated adoption of EF. When asked to identify champions for EF, staff identified both paid staff and volunteers who fully embraced EF, and passionately and frequently promoted the program both within and outside the Y. Staff champions advocated for and secured resources to launch the EF program. Champions described themselves as “go-getters,” extolled the virtues of EF, and communicated often with managers, staff, and site members about the benefits of EF. One staff champion expressed adopting the “we will make it work” attitude when it came to rolling out EF for the first time. Volunteer champions welcomed new comers, brought guests to class, and took on other tasks such as setting up fitness check areas. “[Champions] just do it on their own. Nobody asked them to do that (in reference to setting up fitness check areas). They just love the community that EF provides and obviously the physical benefits. They want to capture anybody that comes into class and really helps them feel that same way.”

Novelty

Staff were looking for new and exciting programs to offer older adults. They viewed adopting EF as an opportunity to keep their programing fresh, and valued being an early adopter when the program was just getting started: “Back then [when EF was adopted] EF was kind of an experiment. There were only a few sites in the country offering it, I believe, and so I thought that it would be nice to be part of that group.”

Invitation to partner

The initial adoption of EF by Y-affiliated sites was often triggered by an invitation from an established community partner, providing motivation to adopt EF. The Y has close links with community partners and values their suggestions. Being part of an active community-based network that also provides services to older adults positions the Y to be on the cutting-edge of learning when new programs are launched. Established relationships with state departments of health and affiliations with academic and philanthropic organizations were often key to adoption. These relationships afforded access to financial resources that provided initial start-up and on-going funding for EF. One staff member noted: “the opportunity to work with and partner with an outside agency to help address another portion of our population definitely interested me.” There were also examples of invitations to partner with new organizations, such as assisted living communities that had never had a program like EF. An invitation from a new partner “opened doors.”

Program-specific facilitators

There were program-specific facilitators that helped with adoption. Staff described EF as being unlike other programs they had offered. Most frequently mentioned was EF being evidence-based, branded, and having name recognition. Staff reported that EF was, “… an easy sale as it was proven to improve things,” and “it has solid backing.”

BARRIERS TO THE ADOPTION OF ENHANCE®FITNESS

A number of factors that interfered with the adoption of EF were noted such as competing senior programs and space limitations, limited staff resources, and costs of the program.

Competing programing and space limitations

Staff noted one of the barriers to offering EF was that the Y Association was already offering a number of other programs for active older adults, and the health and wellness staff did not see the need or benefit to offering another one. Additionally, in some Y sites staff reported there was a “space crunch” with rooms that would be appropriate for offering EF being allocated to other programs such as camps for children. One staff member said: “we no longer had the luxury of having two senior programs running because of space limitations.” One staff that was trained to offer EF but never did said: “we were having a time and space crunch. It wasn’t anything wrong with the program per se but we’re not going to take away our already very strong programs and try something new.” Off-site locations like retirement communities also had issues with finding adequate space.

Limited resources, expertise, and program costs

Another factor that interfered with the adoption of EF was the lack of staff resources, both in terms of time availability and the need to find instructors with appropriate skills for working with older adults. Staff noted that costs of the program were a potential barrier to adoption: rent, materials, and instructor costs, on the one hand, and affordability for participants, on the other, were taken into account before deciding to adopt EF.

DISCUSSION

In this study, we examined the facilitators and barriers to the adoption on EF in early adopter Y-affiliated sites. The Health Promotion Research Center (HPRC) dissemination framework provides a context for interpreting the findings from this study and informs the translation of our findings to other community-delivered, evidence-based programs (26). The HPRC dissemination framework incorporates the terminology of the RE-AIM framework such that the definition of adoption is consistent between the two frameworks.

The HPRC dissemination framework (Figure 1) identifies three main actors involved in the dissemination of an evidence-based program: researchers, disseminating organizations, and user organizations. Researchers and disseminating organizations partner to develop a dissemination approach that is suitable for the targeted user organizations. The approach is built on learnings about the user organization’s characteristics and readiness for adoption and implementation, and is continually refined through the collaboration of the three main actors. At the same time, all actors operate within a broader context that includes both modifiable and unmodifiable components, such as funding and partnerships, and economic conditions, respectively.


[image: image1]

FIGURE 1 | The HPRC dissemination framework [taken from Harris et al. (26)].



Study participants identified several facilitators and barriers related to the characteristics of Y-affiliated sites, the user organizations in this study. Ys have made major strides in recent years to become leaders in community-based health promotion programs. It was readily apparent that there was a strong fit between EF and the Y mission to offer older adults an environment that promotes physical and emotional health, and the availability of resources to ensure adequate programing. This rich environment also included champions for both EF and older adult programs. Programs with this type of fit have an enhanced ability to sustain themselves. On the other hand, our findings suggest a need for improved evaluation of organizational readiness prior to the adoption of any evidence-based program. Structured and rigorous determination of organizational readiness would help organizations avoid known barriers to successful implementation, such as competing programs, and limited space and resources. Organizational readiness for change is an important precursor to the successful implementation of health promotion programs (27).

Our study also identified facilitators related to the modifiable context in which user organizations operate. Staff noted the significant role grant funding played in the initial adoption of the program, as well as the importance of building partnerships at the local and state level.

Finally, we would like to highlight the role of the disseminating organization, Y-USA, the national office of the Y. Between 2007 and 2011, Y-USA significantly increased its national effort, Activate America®, to engage Ys in organizational and community change focused on supporting health seekers, those who struggle to adopt and maintain a healthy lifestyle. Nearly two-thirds of Y Associations committed to Activate America and built their capacity to better align their programs, practices, and policies with the needs of health seekers. This was the Y climate when EF was being brought into the organization by early adopters. The organization was primed for embracing evidence-based health promotion programs and working with a community of adults with chronic conditions. At this time, chronic disease prevention programs were introduced as well, including LIVESTRONG at the YMCA, a cancer survivorship program, and the YMCA’s Diabetes Prevention Program (DPP).

Ackermann and colleagues tested offering DPP at Y sites (11, 28–30). Ys were able to increase the number of participants and offer DPP at a lower cost compared to other community settings, making Ys an ideal community partner. They noted a variety of factors contributing to the success of DPP offered at Ys: the Y is a nationwide, community-based organization reaching diverse U.S. communities; it has a successful history of adopting and implementing health promotion program for all age groups; it takes a group-delivery approach, which uses minimal over-all personnel cost; and it has a national policy to accept all participants regardless of their ability to pay the membership fee. Y-USA and its associations and branches nationwide are well-positioned to successfully adopt new evidence-based programs, and more broadly disseminate existing programs based on the program experience noted above, and the organizational infrastructure already in place.

There were several limitations in this study. First, we used a convenience sample. Convenience samples can introduce response bias, with those having positive experiences being more likely to participate than those with less favorable experience. However, staff who volunteered to participate in this study shared a range of experiences, both positive and negative, related to the adoption of EF. Second, our sample size of 15 may have limited our ability to reach conceptual saturation with regard to the research questions. After completing 15 interviews, the research team determined that additional interviews were unlikely to return substantively new information, and that we had reached conceptual saturation. Third, inherent in qualitative methodologies is the potential issue of transferability. To minimize issues with transferability and assure our findings would have applicability in other contexts, a partner from the Y (AHH) was actively involved in all phases of our study and another Y staff member served on our Project Advisory Group. Fourth, some of the staff had started overseeing EF up to 8 years prior to the phone interviews, resulting in potential recall bias with respect to the initial decisions and process of adopting EF. Last, Y staff who were the target of our interviews were in positions in which they had responsibilities for program management and also could adopt new initiatives like EF. When further exploring the concept of adoption, it would be valuable to also include senior leadership who are likely to be key decision makers and have an influence in whether a new program would be considered, paid for and/or adopted.

Based on the findings in this study, we propose practice, research, and policy recommendations for the adoption of evidence-based health promotion programs by community organizations. They are summarized in Table 4, which also includes the facilitator/barrier themes they address.

Table 4 | Recommendations for practice, research, and policy in the adoption of evidence-based health promotion programs.
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Our practice recommendations focus on organizational readiness for adopting new programs. Assessing organizational readiness, formally or informally, identifying gaps in readiness, and addressing any gaps may improve adoption (11). Organizational readiness can be evaluated through the following activities: assessing fit of the program with organizational mission; assessing overlap with other programing, and physical space and time constraints; identifying potential partners and funding/revenue models; identifying capable instructors and securing training and technical assistance for staff and potential instructors; and assessing cultural and demographic needs of the target population. Addressing these aspects of readiness may provide opportunities to open dialog with partners and stakeholders, or develop supporting resources like a business plan to support successful adoption.

The practice recommendations outlined above are based on the experience of early adopters. However, the adoption experience of majority adopters and late adopters/laggards may face different facilitators and barriers (11). Future research is needed to better understand the spectrum of adoption in all phases, and how early adopters’ experience may influence later adopters. In addition, successful adoption should lead to program implementation and, ultimately, maintenance. Additional research on how adoption strategies influence subsequent implementation and maintenance of evidenced-based health promotion programs could contribute to development of best practices for the translation of research into practice.

Finally, broad policy support for evidence-based programs may create an environment more primed for successful adoption. Policy support may include establishing a revenue stream to offset program costs, an approach that has been seen in other programs (30, 31). Policy approaches to developing revenue streams may be fruitful among evidence-based programs demonstrating health improvements and reductions in health care costs (6, 8).

CONCLUSION

While these recommendations are based on our study of the experience of early adopters of EF at Y-affiliated sites, they are likely applicable to other evidence-based programs conducted in community settings. Facilitators and barriers to adoption apply across programs and settings (8). Furthermore, facilitators, barriers, and recommendations address modifiable aspects of adoption that may improve success, including support of the organizational mission, available resources, and options for offsetting costs. Y-USA has successfully adopted a variety of evidence-based programs, and can serve as a model for other regionally and nationally networked community organizations. Organizations looking to adopt new programs may increase their likelihood of success by applying the recommendations appropriate to their organization and program.
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Purpose: This manuscript describes the development and the preliminary evaluation of a fidelity instrument for the Program for Encouraging Active and Rewarding Lives (PEARLS), an evidence-based depression care management (DCM) program. The objective of the study was to find an effective, practical, multidimensional approach to measure fidelity of PEARLS programs to the original, research-driven PEARLS protocol in order to inform program implementation at various settings nationwide.

Methods: We conducted key informant interviews with PEARLS stakeholders, and held focus groups with former PEARLS clients, to identify core program components. These components were then ranked using a Q-sort process, and incorporated into a brief instrument. We tested the instrument at two time points with PEARLS counselors, other DCM program counselors, and non-DCM program counselors (n = 56) in six states. Known-groups method was used to compare findings from PEARLS programs, other DCM programs, and non-DCM programs. We asked supervisors of the counselors to complete the fidelity instrument on behalf of their counselors to affirm the validity of the results. We examined the association of PEARLS program fidelity with individual client outcomes.

Results: Program for Encouraging Active and Rewarding Lives providers reported the highest fidelity scores compared to DCM program providers and non-DCM program providers. The sample size was too small to yield significant results on the comparison between counselor experience and fidelity. Scores varied between PEARLS counselors and their supervisors. PEARLS program fidelity was not significantly correlated with client outcomes, suggesting that other implementation factors may have influenced the outcomes and/or that the instrument needs refinement.

Conclusion: Our findings suggest that providers may be able to use the instrument to assess PEARLS program fidelity in various settings across the country. However, more rigorous research is needed to evaluate instrument effectiveness.

Keywords: fidelity, implementation, depression, evidence-based, older adults

INTRODUCTION

The Program to Encourage Active and Rewarding Lives (PEARLS) was developed in the late 1990s by the University of Washington Health Promotion Research Center, in collaboration with our local Area Agency on Aging and a network of senior centers. PEARLS is a depression care management (DCM) program using the Chronic Care model (1). PEARLS includes active screening for depression, using a trained depression care manager, a team approach, stepped care, and built-in follow-up. Depression care managers deliver brief, evidence-based interventions and provide education and self-management support, proactive outcome measurement, and tracking using the nine-item Patient Health Questionnaire (PHQ-9). PEARLS is a participant-driven program, aimed at teaching individuals effective skills to manage their lives when they get overwhelmed. Case managers, nurses, social workers, and other front-line staff at community-based aging and social service agencies are trained as PEARLS counselors and work with participants, teaching them problem-solving treatment methods in combination with behavioral activation techniques.

In a randomized controlled trial (RCT), the PEARLS program was shown to significantly improve depression treatment outcomes for frail, socially isolated elders with minor depression and dysthymia when compared to the typical care that these clients received (2). Fifty-four percent of PEARLS clients showed at least a 50% decrease in the 20-item Hopkins Symptoms Checklist (HSCL-20) (3) depression score from baseline to 6-months versus 8% of clients in usual care at the same time interval. Forty-four percent of PEARLS clients showed complete remission from depression after 6-months versus 10% of clients in usual care. Compared to usual care, PEARLS participants also had greater health-related quality-of-life improvements in functional well-being (p = 0.001) and emotional well-being (p = 0.048). Thirty-four percent of individuals in usual care reported any hospitalization during the first 6 months of treatment compared to only 22% of PEARLS clients, suggesting potential health care cost savings (2). A subsequent RCT (4, 5) demonstrated the effectiveness of PEARLS in treating adults of all ages with epilepsy and major depression.

Currently, PEARLS is offered to older adults and adults with epilepsy in approximately 45 sites across 14 states. As it is disseminated nationally, and implemented in various community settings, fidelity becomes increasingly important. Implementation, as it is described in the RE-AIM framework, “refers to the extent to which a program is delivered as intended” both at the site-level and individual level (6). Fidelity is the adherence of a scientifically developed program to the original, research-based protocol, and is necessary for implementing evidence-based programs (7). The literature around evidence-based program implementation emphasizes the importance of maintaining program fidelity to ensure positive outcomes (8–10). Low program fidelity has been shown to negatively impact outcomes (8, 11). Similarly, high program fidelity has been linked to more positive outcomes across a range of evidence-based practices serving a variety of populations (12–14). Dissemination and implementation models such as the Fixsen Implementation framework (10), the RE-AIM framework (15), and the dissemination framework for evidence-based health promotion practices (16) assume that program adaptation is necessary, expected, and must inform program evolution. However, measuring program adaptations, and how those adaptations relate to client outcomes, is an essential step in determining the extent to which an evidence-based program may be modified, while continuing to remain evidence-based.

MATERIALS AND METHODS

The study was completed in three phases. The first phase involved developing a brief, multidimensional instrument for measuring PEARLS fidelity across sites. The second phase involved conducting a preliminary evaluation of that fidelity instrument. The third phase evaluated the association of PEARLS program fidelity instrument scores with individual client outcomes. This study was approved by the University of Washington Institutional Review Board.

INSTRUMENT DEVELOPMENT

We used purposive convenience sampling to identify study participants with experience in PEARLS program development, training, delivery, and receipt. First, we recruited interview participants. The participants included program developers and researchers, program administrators, and PEARLS counselors. Using qualitative methods, we conducted 30–60 min interviews (MS, LS) with these individuals to identify the core, programmatic components of PEARLS from their perspective. Next, we recruited former PEARLS clients who had completed the program within the previous 12 months, and held focus groups with these individuals to identify the core, programmatic components of PEARLS from their perspective. We provided a $25 incentive to focus group participants. Incentives were not provided to interview participants.

After the interview and focus group participants identified program components, we used Q-sort ranking (17) to prioritize these items: we presented the list of possible items to the interview participants on a spreadsheet, along with ranking chips (four 1s, nine 2s, sixteen 3s, nine 4s, and four 5s). The interview participants ranked the items in order of priority (“5” = most core elements of PEARLS to “1” = least core elements of PEARLS), and only used the ranking chips allotted to create a normal distribution. We calculated the numbers of 1s and 2s (“low” ranking) and 4s and 5s (“high” ranking) for each of the items. We then subtracted the number of high rankings from the number of low rankings to come up with a “high-low” score for each item. Those items that received a high-low score >0 were presented back to the interview and focus group participants to confirm that no items were missing. The participants were asked to then identify any additional items. The research team then created multiple-choice questions from each of the items, with five anchor points and a scale of one to five. The interview participants also reviewed the anchor points, provided feedback, and we modified the anchor points based on that feedback. A copy of the resulting PEARLS Fidelity instrument is provided in Data Sheet 1 in Supplementary Material.

PRELIMINARY EVALUATION

We used known-groups method data analysis (18) to conduct a preliminary evaluation of the reliability and validity of the PEARLS fidelity instrument. We compared PEARLS, other DCM programs, and non-DCM programs across six states (CA, FL, GA, IL, MD, WA). The DCM programs included IMPACT (19) and Healthy IDEAS (20). IMPACT is a primary care-based DCM program that has demonstrated effectiveness with diverse populations in a range of clinical settings. Healthy IDEAS is an evidence-based DCM program that integrates depression awareness and management into existing case management services for older adults. The non-DCM programs included other psychotherapy and case management program models. We collected the following data: PEARLS counselors completed (1) the fidelity instrument at two time points, and (2) a survey about their clinical experience at one time point. Clinical supervisors for the PEARLS programs completed the fidelity instrument on behalf of each counselor that they supervised at one time point. We gave the counselors and supervisors the option of completing the fidelity instrument and clinical experience survey online or with a paper and pencil.

The preliminary analysis involved evaluating mean scores and SDs at the site-level and the individual level using paired t-tests. We compared the mean scores for PEARLS sites against the mean scores for the other DCM programs and the non-DCM programs. We also compared site-level mean scores by experience level. We compared individual-level scores by education level (up to 4 years of college and master’s degree), by counselor experience (<1 year, 1–3 years, 4–7 years, and 8 or more years), and by PEARLS-specific experience (<1 year, 1–3 years, and 4 or more years). Instrument validity was assessed using sensitivity and specificity, and we used this information to calculate optimal cut-off scores. We also conducted ROC curve analysis, calculating weighted and unweighted areas under the curve (AUC) as a quantitative method for combining sensitivity and specificity into a single metric. Reliability was evaluated using inter-class coefficients (ICC) between the two survey administration time points.

ASSOCIATION WITH CLIENT OUTCOMES

For this study, we worked with eight community partners in four states around the U.S. (CA, NY, WA, VT) to examine the relationship between PEARLS program fidelity and PEARLS client outcomes. These PEARLS programs were based on aging, social services, and mental health agencies and represent diverse geographic settings (urban, rural, suburban), and racial/ethnic minority communities (including African-Americans, Filipinos, and other Asian immigrant communities). Many of these programs serve persons with limited income (as indicated by their eligibility for Medicaid and other assistance programs with less than a high school or college education. Each PEARLS program included one to five PEARLS counselors. The four WA PEARLS programs work with one clinical supervisor. The four PEARLS programs outside of Seattle have their own clinical supervisor. Each PEARLS program graduates up to 25 clients over a 6-month period. Agencies were selected based on their current implementation of PEARLS for at least 1 year and their participation on regular PEARLS technical assistance conference calls. We obtained memorandums of understanding from each participating PEARLS program.

We assessed PEARLS program fidelity by administering the PEARLS fidelity instrument to PEARLS counselors and clinical supervisors. PEARLS client outcomes were obtained from existing de-identified PEARLS client outcome data from clients of participating PEARLS counselors. All PEARLS counselors at participating PEARLS programs were invited to participate in this study. Each counselor was asked to complete the fidelity instrument at two time points over the course of the study. In addition, each counselor provided basic information about her or his clinical experience and demographics. No identifiable information was collected about the counselor. We also invited clinical supervisors at each participating agency to complete a PEARLS fidelity instrument on each participating counselor. We linked the PEARLS clinical supervisor fidelity instrument data to the PEARLS counselor data using a unique code assigned for study purposes only. Each clinical supervisor also provided basic information about their clinical experience and demographics. No identifiable information was collected about the clinical supervisor.

We obtained de-identified depression outcome data from the PEARLS clients of each participating PEARLS counselor 6-months following the fidelity survey administration. The outcome data include baseline and final overall and item PHQ-9 depression scores, as had been done in our prior research (2, 4, 5) examining outcomes from treating clients with major depression. We also obtained data on client age, gender, race/ethnicity, and language spoken. We worked with each participating PEARLS agency to ensure that appropriate human subjects protections were in place before obtaining client data. We analyzed the relationship between PEARLS program fidelity total and item scores with the mean change in PHQ-9 scores between participants’ baseline and final PEARLS session. We used Spearman’s rank correlation to measure the degree of association between the PEARLS program fidelity scores and the mean change in PHQ-9. We also dichotomized the total PEARLS fidelity score and looked at whether falling above or below the cut-off predicted significant differences in the mean change in the PHQ-9, using independent t-tests to evaluate this difference. Lastly, we summarized responses to the fidelity instrument to examine what adaptations are being made in PEARLS implementation.

RESULTS

INSTRUMENT DEVELOPMENT

Seventeen informants provided input on the initial development of the PEARLS fidelity instrument. Ten people participated in the interviews to identify key components: four program developers and researchers, three program administrators, and three PEARLS counselors. Seven former PEARLS clients participated in focus groups to identify the core, programmatic components of PEARLS from their perspective.

The interview and focus group participants identified 42 program components, including items related to training, supervision, treatment, and eligibility. Eighteen items received a high-low score during the Q-sort ranking process, suggesting higher priority for inclusion in the fidelity instrument. After these 18 items were presented back to the interview and focus group participants, two additional items were added, resulting in a total of 20 multiple-choice items. Each item had five possible text anchor points (score of “1” = least fidelity to “5” = highest fidelity), with the total possible score ranging from 20 to 100. The interview participants reviewed the anchor points, and provided feedback. We modified the anchor points based on that feedback.

Questions are divided into two sections: Program Design and Program Delivery. The Design section includes questions about how the organization implements PEARLS, including training, clinical supervision, client recruitment and referrals, and eligibility criteria. The Delivery section focuses on how the counselor implements PEARLS with their clients, such as the average number of sessions that are delivered at home or that identify and discuss social activities. A copy of the resulting PEARLS Fidelity instrument is provided in Data Sheet 1 in Supplementary Material.

PRELIMINARY EVALUATION

We used known-groups method data analysis to compare 12 depression programs in six states: six PEARLS programs, four other DCM programs, and two non-DCM programs. Fifty-two PEARLS counselors and seven clinical supervisors provided responses to both the fidelity instrument and the experience survey: 16 respondents from six PEARLS programs, 23 respondents from four DCM programs (one IMPACT program and three Healthy IDEAS programs), and 20 respondents from two non-DCM programs. One practitioner from a DCM site was excluded, due to missing data. Seventy-three percent of the participants completed the fidelity instrument online. It took an average of 14 min to complete. Participants averaged 48 days between the first and second time point for taking the survey.

Individual level (PEARLS)

The range of scores was 40–89 for the PEARLS counselors (n = 16). Five counselors attended up to 4 years of college and 10 counselors held Master’s degrees. Six practiced as a counselor for <1 year, five practiced for 1–3 years, and five practiced for over 8 years. No counselors practiced from 4–7 years. Seven counselors implemented PEARLS for <1 year, five implemented PEARLS for 1–3 years, and two implemented PEARLS for over 4 years. The sample size was too small to yield significant results on the comparison between education level, experience as a counselor, and experience with implementing the PEARLS program.

Site-level (PEARLS, DCM, non-DCM)

Program for Encouraging Active and Rewarding Lives sites reported the highest fidelity score [Mean (SD) 70 (15.5)] compared to sites delivering other DCM programs [55.2 (19.1)] and non-DCM programs [58.0 (13.0)] (p < 0.05). Average item scores were 3.56 (0.77) for PEARLS sites compared to 2.9 (0.8) for other DCM sites and non-DCM sites. PEARLS sites with more years of experience reported higher scores (mean 81, range 74–89) than newer programs (mean 59, range 26–81). PEARLS supervisors (n = 7) from three PEARLS programs completed the fidelity instrument. Mean fidelity scores were comparable between the supervisor and counselor for all three programs [83 (9) for supervisors and 82 (7) for counselors, p = 0.87 (NS)]. Individual item scores were similar, with an average difference of 0.04 between items. Unweighted scoring yielded an AUC in ROC analyses of 0.77. Weighting the overall score improved ROC scores yielding an AUC of 0.81. Optimal cut-off scores for weighted PEARLS fidelity score is 77, yielding a sensitivity of 77% and specificity of 67% for identifying PEARLS counselors and non-PEARLS counselors, respectively (Figure 1). Inter-rater reliability was satisfactory, with an overall ICC of 0.77.
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FIGURE 1 | ROC curves for comparisons.



ASSOCIATION WITH CLIENT OUTCOMES

Twenty-six PEARLS counselors and six clinical supervisors completed the PEARLS fidelity instrument. The mean PEARLS fidelity score was 79.75 (8.33), which was similar to the average total score of 70 (15) for PEARLS programs in the preliminary evaluation. In contrast, the PEARLS counselor and PEARLS clinical supervisor scores differed by an average of 12.17 points (8.09), with some counselors reporting lower scores and others reporting higher scores than their clinical supervisor, even within the same agency.

Program for Encouraging Active and Rewarding Lives participant data were obtained for 127 persons with a mean age of 69 years (8.87). 38.2% identified as White, 26% identified as Hispanic (59% as Mexican), 21.1% as Asian (mainly Filipino with some Vietnames and Korean participants), 11.4% as African-American, and as other races. Only 21% (26 clients) provided data on their income, with all but three of these clients reporting very low income as defined by the Federal Poverty Level, Median Income, or Housing and Urban Development criteria depending on the PEARLS program. Almost half (46.7%) of the respondents that provided information on language spoken at home (n = 96) reported speaking a language other than English. Half of those reporting who they lived with stated that they currently lived alone. We did not collect data on education. The mean change in PHQ-9 was 8.79 (5.50). There was little correlation between PEARLS program fidelity and participant outcomes. The correlation between the overall fidelity score and mean change in PHQ-9 was −0.069 (p = 0.444). Several fidelity items were significantly correlated with the mean change in the PHQ-9, but all suggested weak correlations. The most strongly correlated items were those that involved the administration of the PHQ-9 (r = 0.231, p = 0.009), the use of problem-solving treatment (r = 0.227, p = 0.010), and the use of homework in between in-person sessions (r = 0.227, p = 0.010).

We conducted additional analyses removing outliers-data for those counselors and clinical supervisor pairings that had a difference in total fidelity score that was 13 or greater (higher than the mean difference between counselors and clinical supervisors of 12.17). Eighty-four PEARLS participants and 16 counselors were included in this revised dataset. The mean change in PHQ-9 was slightly higher than in the original group [9.00 (5.25)]. The mean (SD) total PEARLS fidelity score was also higher [83.42 (5.29)].

We dichotomized the full dataset to look at whether falling above or below a cut-off for the PEARLS fidelity total score predicted a difference in the mean change in PHQ-9 score. Using the cut-off of 70 (as identified in the preliminary evaluation described above), there was not a significant difference between mean change in PHQ-9 between those falling above or at 70 [n = 106, 9.16 (5.42)] and those falling below 70 [n = 21, 6.90 (5.69), p = 0.086]. The difference was also not significant when the cut point was set at 80 (the mean total PEARLS fidelity score in this correlation study), with a mean PHQ-9 change of 8.94 (5.38) (n = 81) for those at or above the cut point and 8.52 (5.78) (n = 46) for those below the cut point.

We summarized the responses to the fidelity instrument in Table 1. The table provides a snapshot of how PEARLS programs are implementing PEARLS compared to the original research model. Differences exist for clinical supervision, counselor assessment, client eligibility, and the content and format of PEARLS sessions.

Table 1 | Research to practice: a summary of responses to the PEARLS fidelity instrument as compared to the original PEARLS model.
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DISCUSSION

The PEARLS fidelity instrument is a brief, easy-to-use, low-cost option for PEARLS program staff to assess fidelity during program implementation. The tool takes an average of 14 min to complete, allowing for routine assessments by clinical supervisors and counselors. For example, a PEARLS program may use the fidelity instrument periodically as a way to assess whether a counselor is continuing to maintain fidelity to the original program model, and to identify where adaptations have been made. Clinical supervisors may use the instrument to guide ongoing clinical supervision sessions and activities. Funders of PEARLS programs and agency administrators may be interested in the PEARLS fidelity instrument as a quality assurance tool to guide ongoing implementation.

It is surprising that fidelity to the PEARLS program and client outcomes are not more strongly correlated. Also, the discrepancy between clinical supervisor and counselor ratings suggests that there is variation in how each party completes the instrument, and perhaps in how clinical supervisors are involved in the program. We know, for instance, from PEARLS technical assistance activities that some clinical supervisors are more intimately involved with regularly providing supervision that helps guide counselors in adhering closely to the PEARLS model, while others are brought in less frequently and advise more on co-occurring chronic conditions and medication use than on the PEARLS model. More rigorous research is needed to confirm the effectiveness of the tool (e.g., by comparing the tool to the current gold standard of an in-person, full-day, external evaluation of fidelity) before it is disseminated widely.

Research suggests that translation of evidence-based programs must be completed systematically, both at the site-level and individual level, to assure effectiveness (6). The RE-AIM framework is an important tool that is used by researchers and public health practitioners to inform that dissemination. The framework defines translation across five areas – Reach, Effectiveness, Adoption, Implementation, and Maintenance (6). Assuring the fidelity of a particular program to its original evidence-based design is an important aspect of the implementation phase of dissemination (7–14).

It is important to evaluate PEARLS counselors at the site-level to assure that clients are receiving the best possible treatment. It is also imperative to look at the PEARLS program at the site-level to prove to funding agencies that it is effective (6–14). This is particularly important as many funding sources now require some measure of quality assurance or fidelity for supporting evidence-based programs (e.g., Administration on Aging Title III-D funding for evidence-based disease prevention programing). However, many sites lack adequate funding and staff capacity to conduct in-depth, programmatic assessments; therefore, it is important to develop fidelity tools that are effective, user-friendly, and operate at low-cost.

The PEARLS mean score on the fidelity instrument was lower than expected (70.5 out of a possible 100), and Table 1 illustrates some of the changes that agencies implementing PEARLS are making. From our work providing technical assistance to PEARLS sites, we believe that a couple of factors may be at play. Many sites have made programmatic changes to address the needs of their staff and the local population, or due to funding and staffing constraints. For instance, while programs would like to meet weekly with their clinical supervisor, they may meet less frequently due to supervisor availability, limited funds to support the supervisor time, and/or smaller PEARLS client caseloads, which make more frequent supervision unnecessary. Another example is the case of programs delivering PEARLS outside the home. This shift has occurred driven by client preferences to meet at places where they are already congregating (e.g., after a nutrition program at a community center) or preferences to meet elsewhere when a spouse or caregiver is at home due to privacy concerns. Some of the changes are to be expected given that the original PEARLS model was based on the research protocol during an RCT. Elements such as having the clinical supervisor review audiotapes of each PEARLS session are not feasible for community-based agencies that do not have the funds, staffing, or resources. Nor is this level of supervision required for the program to be implemented successfully.

Another example is expanding participant eligibility criteria to better align with the multifaceted, complex clients that agencies see every day. Previous research (21) suggested that the strict PEARLS eligibility criteria was screening out more clients than screening them in, frustrating providers who repeatedly refer clients who are ultimately not treated. During our work with PEARLS providers, we have focused their assessment of client eligibility more on client function, whether they are able to attend PEARLS sessions and to do the work during and in between the sessions. In addition, we know that PEARLS programs are making adaptations to fit their local populations. Sites do not use written information with every participant as some are illiterate or have low literacy, or speak a language other than English and materials are interpreted versus translated. In addition, some sites allow younger older adult participants in the program (typically age 50–59 years) as they have no other treatment options, are seen in similar settings, and are as successful as the 60+ population.

These findings also point to the fact that fidelity is only a piece of the implementation of PEARLS. The weak, generally non-significant correlations between fidelity score and client outcomes may suggest that other factors are at play, which impact whether a client improves their depressive symptoms. From our work providing technical assistance to PEARLS programs, we know that at the individual level, motivation, stigma about depression, physical health and management of other comorbidities, informal and formal support, and mobility and function are all factors that influence whether someone successfully participates in PEARLS. At the site-level, other approaches for improving EBP implementation include outcome monitoring, regular and structured supervision, effective organization and climate, rigorous selection and retention of team members, and ongoing consultation and technical assistance (21).

After measuring fidelity, it is important to then provide fidelity feedback to EBP providing agencies so that they can modify their services based on feedback from their fidelity reviews (22). One example of a systematic approach for providing fidelity feedback is from the National Implementing Evidence-Based Practices Project (23). Most of the successfully implementing sites had altered their services based on feedback received during their fidelity reviews, suggesting that the fidelity review process can be effective (22). With PEARLS, we have shared findings from each phase of this fidelity study with participants on our monthly conference calls to provide technical assistance.

The fidelity instrument that we developed in this study may be the most effective way to evaluate effective implementation in various locations and community settings across the country. While independent, observational measures of fidelity are ideal, this instrument provides a practical, user-friendly tool that programs can use internally and at minimal cost for monitoring program quality. Further work is necessary to ascertain the validity of the instrument given the discrepancy between counselor and supervisor ratings and it may need refinement to correlate more strongly with client outcomes.
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Dissemination and implementation (D&I) frameworks are increasingly being promoted in public health research. However, less is known about their uptake in the field, especially for diverse sets of programs. Limited questionnaires exist to assess the ways that frameworks can be utilized in program planning and evaluation. We present a case study from the United States that describes the implementation of the RE-AIM framework by state aging services providers and public health partners and a questionnaire that can be used to assess the utility of such frameworks in practice. An online questionnaire was developed to capture community perspectives about the utility of the RE-AIM framework. Distributed to project leads in 27 funded states in an evidence-based disease prevention initiative for older adults, 40 key stakeholders responded representing a 100% state-participation rate among the 27 funded states. Findings suggest that there is perceived utility in using the RE-AIM framework when evaluating grand-scale initiatives for older adults. The RE-AIM framework was seen as useful for planning, implementation, and evaluation with relevance for evaluators, providers, community leaders, and policy makers. Yet, the uptake was not universal, and some respondents reported difficulties in use, especially adopting the framework as a whole. This questionnaire can serve as the basis to assess ways the RE-AIM framework can be utilized by practitioners in state-wide D&I efforts. Maximal benefit can be derived from examining the assessment of RE-AIM-related knowledge and confidence as part of a continual quality assurance process. We recommend such an assessment be performed before the implementation of new funding initiatives and throughout their course to assess RE-AIM uptake and to identify areas for technical assistance.
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INTRODUCTION

With concerns about the aging population and attendant growth of multiple co-morbidities (1, 2) support has grown for national initiatives to improve the health, function, and quality of life of older adults (3, 4). Despite the growing evidence base about the nature of public health problems among older adults and successful intervention approaches for improving their health and well-being (5–7), there remains a notable gap in transferring what we know works into practice (8, 9). Many reasons can be cited for the existence of a research-to-practice gap including that researchers are not aware of the realities of programmatic implementation in real world settings and community providers lack the guidance for implementing proven programs tested in other settings (10). There is also a lack of quality questionnaires for assessing programmatic implementation, especially in multi-site intervention initiatives (11).

Originally conceived in the late 1990s, the RE-AIM framework (12) was designed to assess the public health impact of health promotion interventions through the identification of five core evaluation elements (i.e., reach, efficacy/effectiveness, adoption, implementation, and maintenance). In an attempt to understand better the translation of interventions tested within controlled trials to implementation within community settings (13), RE-AIM has changed the research paradigm from one focused exclusively on controlled clinical trials with a priority on internal validity to one that acknowledges the importance of pragmatic interventions that give salience to external validity – or the degree to which intervention results can be generalized across interventions, populations, and settings (14–18). The use of the RE-AIM framework has been refined since its conception to include guidance for the planning, implementation, maintenance, and evaluation of programs and policies by clinicians, community providers, and policy makers (19). Its utilization is appropriate for those in the fields of aging services and public health, as well as allied disciplines.

Building on early community-wide efforts to identify best practice programs for older adults through the aging services network, the United States Administration on Aging (AoA), a program division within the Administration for Community Living (ACL), has dedicated resources to the implementation and dissemination of state-wide evidence-based practices (20). This emphasis on evidence-based practices reflects the emergence of several well-tested health promotion/disease prevention programs, which have been shown to not only make a difference in older adults’ health but also in reduced health care utilization (21).

In 2006, the Atlantic Philanthropies and the AoA funded the evidence-based disease prevention (EBDP) initiative with the intention of supporting stronger linkages between State Aging Services and State Health Departments to address the health needs of the growing population of older adults. The overall goals of this initiative were to (1) develop the systems necessary to support the ongoing implementation and sustainability of evidence-based programs for older adults; (2) develop multi-sector community partnerships to enhance program accessibility and extend program capacity; (3) reach the maximum number of at-risk older adults who could benefit from the programs; and (4) deliver evidence-based programs with fidelity (22).

Seen as an opportunity for fostering learning collaborative, the funders contracted for technical assistance to the 27 state grantees funded under the EBDP initiative. Since this was the first time RE-AIM was integral to health promotion program implementation activities for these partnerships, there was interest in exploring how well and in what ways the framework was being adopted and applied, especially since no systematic collection of this information existed. As investigators from three CDC Prevention Research Center–Healthy Aging Research Network (HAN) campuses charged with providing technical assistance to the funder and State grantees, we wanted to explore how translational research frameworks were being implemented in the real world settings by state-level aging services providers and their public health partners. This paper expands upon previously reported findings (23). Its purposes are to (1) introduce the reader to the RE-AIM framework; (2) describe the development of a questionnaire to assess the implementation processes in the field based on elements from the RE-AIM framework; (3) using this questionnaire, examine ways RE-AIM was viewed by grantees and used in their program planning, implementation, and evaluation of evidence-based programs; and (4) summarize implications for future use of RE-AIM and training needs in the evaluation of community-based dissemination and implementation (D&I) efforts of evidence-based programs.

MATERIALS AND METHODS

DEFINITIONS OF RE-AIM ELEMENTS

As illustrated in Figure 1, the acronym RE-AIM represents the five essential components of the RE-AIM framework: reach, effectiveness, adoption, implementation, and maintenance (24). Each component addresses a major research question that can guide program planning and evaluation.
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FIGURE 1 | RE-AIM elements: planning and evaluating questions (see www.re-aim.org for more information).



“Reach” is the extent to which a program attracts and retains the target audience. Measures of Reach include the number, proportion, and representativeness of participants. It is important to monitor Reach to determine if the desired audience is participating in the program, in what numbers, and whether there is program completion or attrition. This in turn, can help gage the success of marketing, recruitment, and retention efforts.

“Effectiveness” refers to assessing the change in short- and/or long-term program outcomes, such as health behaviors and lifestyles, symptom management, health status, or health care utilization outcomes. Effectiveness indicators also monitor for other outcomes, whether negative or unintended that result from the program. It is important to monitor Effectiveness to provide the evidence as to whether the program is producing positive changes, which ultimately makes the case for the program’s value and return on investment.

“Adoption” activities assess organizational capacity and partnership support. Measures include the number, proportion, and representativeness of staff and settings who adopt a program as well as tracking of the various ways partners contribute to program delivery. It is important to know if the supply of delivery staff and sites matches program demand and is located in areas where the target audience resides and whether there is capacity to bring the program to scale.

“Implementation” is the extent to which the program is delivered consistently, as intended by the program developers, across all implementation sites by all instructors. Implementation measures also tracks program costs. It is important to monitor Implementation in order to identify areas of need for improvement in program delivery, assure participant results can be attributed to the program and identify return on investment for stakeholders.

At the setting level, “Maintenance” refers to the extent to which the program can be embedded within the routine organizational practice. Some factors, such as “ongoing staff support,” “partnership with community,” “sufficient funding,” and “health marketing,” are all essential elements for organizational maintenance. At the individual level, “Maintenance” refers to the extent to which individual participants experience long-term benefits (longer than 6-months following program completion) and better quality of life from the health promotion interventions or policies. Attention to these elements helps inform strategies to ensure individual benefits are sustained over time and that the necessary infrastructure is in place to ensure a program will receive ongoing institutional or community support.

PROCEDURES

Data were collected using internet-delivered methodology. The questionnaire utilized to collect data from respondents was developed by the HAN project team using online survey software. Electronic mail-based invitations to participate in the questionnaire were sent in January 2009 to designated project leads representing 27 states receiving funding from and participating in the EBDP initiative. The instructions requested that the questionnaire be completed separately by one state lead (either public health or aging) and one state-level program evaluator. Other team members who played key roles in program implementation and/or evaluation (e.g., a local project coordinator and/or regional coordinator or university partner) were also welcome to complete the questionnaire. Some of the items (e.g., knowledge and confidence in applying the RE-AIM framework) were asked retrospectively. After completing the questionnaire, the respondents were invited to share their responses with their state team as a way of enhancing their planning and evaluation efforts. The initial survey requested that responses be returned within 2 weeks. Two follow-up emails were sent to state respondents to increase the survey response rate. This study received Institutional Review Board (IRB) approval at Texas A&M Health Science Center where data were collected and analyzed.

QUESTIONNAIRE AND MEASURES

Reflecting expertise in several health professions (public health, nursing, and social work) and prior experience with the RE-AIM model and implementation research (25–29), the authors designed the questionnaire to address how state grantees integrated RE-AIM elements into different planning, implementation, evaluation, and monitoring processes (a copy of the full questionnaire is appended to the end of this article).

As there were no comparable questionnaires in the literature, the authors built the questionnaire around concepts deemed important to reflect implementation processes. The questionnaire was designed to collect information about the respondent’s knowledge, attitudes, and current practices related to different aspects of the RE-AIM framework as a whole as well as attention to its individual components. The questionnaire was pilot tested for ease of understanding and face validity with local community practitioners.

The final questionnaire contained 47 multi-part items including close-ended and open-ended items, as well as checklists. Recognizing the importance of “survey fatigue” or attrition, the HAN project team was careful not to make the questionnaire too long. Therefore, close-ended items with Likert-type scaling were used to make it easy for respondents to respond to questionnaire items. Additionally, open-ended items were integrated into the questionnaire to allow for additional responses to give richer detail and context to close-ended items.

It was estimated that the online survey would take approximately 10–20 minutes to complete. Individualized links were sent through the online survey website to state leads that were identified through the AoA’s Technical Assistance Center. Respondents had unlimited access to the online questionnaire to enable them to complete the task at their convenience and as a means of increasing completion rates. The questionnaire opened with a brief definition of the RE-AIM elements, with directions to the respondents to go to the RE-AIM website (www.re-aim.org) if they desired more information about the rationale for and measurement of each element.

RE-AIM utilization

Respondents were asked to rate the degree to which the RE-AIM framework was used for planning, implementation/evaluation, and maintenance. A series of 15 items were used to assess aspects of utilization. For example, for planning, respondents were asked to respond to how they used RE-AIM to “select community partners,” “select host and/or implementation sites,” and “select assessment/evaluation tools.” For implementation/evaluation, respondents were asked to rate the framework use for “plan or alter participant recruitment,” “conduct mid-course evaluations,” and “present/publicize program findings.” For maintenance, respondents rated the framework use for “secure funding for maintaining program delivery,” “build infrastructure to maintain program staffing,” and “build capacity for ongoing quality assurance (QA).”

Self-rated knowledge

Respondents were asked to rate their knowledge about “EBDP programs” and “the RE-AIM framework” at the start of the grant initiative (retrospectively) versus the current time. If respondents were not present at the initial stages of program implementation, they were instructed to mark the “not relevant” category.

RE-AIM-related confidence

Self-efficacy refers to individuals’ beliefs in their ability to succeed in a given situation (30). These beliefs act as determinants of how individuals think, behave, and feel (31). Individuals’ sense of self-efficacy determines how goals, tasks, and challenges are addressed. Individuals with a strong sense of self-efficacy view challenging problems as tasks to be mastered; develop stronger interest in the activities in which they participate; and are more committed to their interests. (30) We were interested in learning about grantees confidence in the use and application of RE-AIM and whether their confidence levels changed over the course of the grant. “Confidence” is the term Bandura uses as synonymous to self-efficacy when measuring the construct. Respondents were asked questions to measure their confidence about applying each of the five RE-AIM at the start of the grant initiative (retrospectively) versus the current time. Again, if respondents were not present at the initial stages of program implementation, they were instructed to mark the “not relevant” category.

Perceptions of RE-AIM usefulness

Respondents were asked to share their attitudes about the application of RE-AIM for various tasks related to their grant efforts. Respondents were asked to rate the usefulness of RE-AIM applied to the following activities: “planning of this initiative,” “implementation of this effort,” “evaluation of this effort,” “planning efforts with our other aging programs,” and “implementation efforts with our other aging programs.” Respondents were also asked to report how valuable they believed RE-AIM was for different audiences. Participants were asked to respond to the following audiences: “providers,” “community leaders,” “policy makers,” and “evaluators.” Finally, respondents were asked to indicate if they would apply RE-AIM in their future projects.

Ease of RE-AIM use and application

Respondents were asked to report how easy they believed RE-AIM was to use/apply and their preferences about monitoring RE-AIM elements. Respondents were asked to respond to seven statements about the RE-AIM framework as a whole as well as its component elements.

Respondent characteristics

Items were included to collect information about the respondents’ role on the AoA/Atlantic EBDP grant (i.e., state lead, state evaluator, regional project coordinator, local project coordinator, and other); the year that the respondent started working with evidence-based programs (i.e., from 2000 to 2008); and the type of evidence-based programs being delivered (from a list of 16 approved evidence-based programs).

RESULTS

UTILITY OF AN ONLINE SURVEY FOR COLLECTING INFORMATION IN A MULTI-STATE INITIATIVE WITH MULTIPLE STAKEHOLDERS AND PROGRAM TYPES

As previously reported (23), 40 questionnaires were submitted electronically representing a 100% state-participation rate among the 27 funded grantee states. Almost half (48.2%) of the states had two respondents. Approximately one-third of the states (37.0%) reported not having a state-wide evaluator. State leads and state-wide coordinators represented the majority of respondents (65%); state-wide evaluators represented 30% of the respondents; and regional or local coordinators represented the remaining 5% of the respondents.

In terms of when they started working with EBDP programs for older adults, less than half of the respondents reported that they had worked with evidence-based programs before the onset of the current initiative. Of the 16 approved evidence-based programs, 15 programs were offered across the grantee states. The most commonly offered programs by grantee states included Chronic Disease Self-Management Program (CDSMP) (100%), EnhanceFitness (37.5%), A Matter of Balance (30.0%), and Healthy IDEAS (10.0%). There were no reported problems with understanding or answering any questionnaire items.

APPLICATION OF RE-AIM FOR PLANNING, IMPLEMENTATION/EVALUATION, AND MONITORING

Table 1 reports the extent to which respondent’s decisions about this initiative were influenced by the RE-AIM framework in terms of planning, implementation/evaluation, and maintenance. With respect to planning, the largest proportion of respondents reported RE-AIM influenced their decisions about selecting evidence-based programs to deliver, identifying target populations, and selecting assessment/evaluation tools. With respect to implementation/evaluation, about 58% of respondents reported RE-AIM influenced decisions about planning or altering participant recruitment. A majority of respondents reported RE-AIM moderately influenced decisions when conducting mid-course evaluations and structuring reports. With respect to maintenance, a majority of respondents reported RE-AIM influenced decisions about planning for program sustainability. A majority of respondents reported RE-AIM moderately influenced decisions about maintenance strategies related to participant improvement, securing funding, and ongoing QA.

Table 1 | Ways in which RE-AIM was used for planning, implementation/evaluation, and maintenance (n = 40).
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KNOWLEDGE AND CONFIDENCE WITH EBDP AND RE-AIM ELEMENTS OVER TIME

Table 2 reports respondents’ knowledge about EBDP and RE-AIM, as well as confidence applying RE-AIM elements at the start of the initiative versus the time in which they completed this study. On average from the start of the initiative to the time of the questionnaire (approximately 2 years), fewer than half of respondents increased their knowledge about EBDP programs, yet, over two-thirds increased their knowledge about the RE-AIM framework. In terms of confidence applying elements of the RE-AIM framework, the largest increase was reported for applying reach, adoption, and implementation, which was followed by maintenance and effectiveness.

Table 2 | Knowledge about and confidence applying RE-AIM elements at the start of the intervention versus the current time (n = 40).
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PERCEPTIONS OF RE-AIM USEFULNESS FOR VARIOUS TASKS AND AUDIENCES

Table 3 reports respondents’ attitudes about the usefulness of the RE-AIM application for various tasks and audiences. The vast majority agreed the framework was useful for planning, for implementation, and for evaluation. When asked about the application of RE-AIM in other aging programs, the majority also agreed that the framework was useful for planning and for implementation. Further, when asked about audiences for which the RE-AIM framework is most useful, the majority of respondents agreed RE-AIM was useful for evaluators, providers, community leaders, and policy makers.

Table 3 | Perceptions of RE-AIM usefulness for various tasks and audiences (n = 40).
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PERCEPTIONS OF EASE OF USING THE RE-AIM FRAMEWORK AND MONITORING RE-AIM ELEMENTS

Table 4 reports respondents’ perceptions about the ease of using and applying RE-AIM and their preferences about monitoring RE-AIM elements. Approximately three-quarters of respondents agreed that it was easy to understand the RE-AIM elements. Further, only a small minority believed that RE-AIM was too academic and took too much time to implement. However, nearly half of the respondents felt special expertise was required to monitor RE-AIM requirements and approximately one-third felt the successful application of RE-AIM elements was difficult to measure. When asked about monitoring RE-AIM elements, over half believed it was best to track all of the elements, whereas a sizable proportion of respondents (over one-third) believed looking at one or two elements was most useful.

Table 4 | Perceived ease to use and apply RE-AIM and preferences about monitoring RE-AIM elements (n = 40).
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DISCUSSION

This study presents a unique real world application of how the RE-AIM framework was embedded into a national effort by aging services providers and their partners to expand the dissemination of evidence-based programing for older adults. The application of RE-AIM and other implementation and dissemination frameworks can be encouraged or mandated by funding agencies as illustrated by a prior examination of the application of RE-AIM to funding applications (32). However, little is known about how key state decision makers will actually employ different RE-AIM elements in their grant planning, implementation, and maintenance activities. Thus, this study adds to our understanding of the general use of RE-AIM for different grant tasks, and how the application and usefulness varies by specific users.

In contrast to previous research that documents a primary focus on reach and effectiveness and excludes attention to maintenance (33), in this initiative the RE-AIM framework was used by state agencies for building infrastructure or capacity for ongoing QA and sustainability. In retrospect, this is not surprising given the salience of sustainability to this initiative and targeted technical assistance from the funder and outside consultants in this area.

An important issue addressed in this research was the extent to which RE-AIM elements were seen as an indivisible whole versus the sum of individual parts. As indicated in the Section “Results,” only slightly more than half of the respondents endorsed the usefulness of tracking all of RE-AIM the elements together, while nearly a quarter did not express an opinion. It is not known if this reflects an inclination for adopting single elements over the framework as a whole, or a lack of experience with the framework, or a lack of resources to fully assess and track all of the framework components simultaneously. Additional research is needed to identify which RE-AIM components different types of program implementers will find most useful and what resources are warranted.

While there was strong endorsement of the usefulness of RE-AIM for applying various tasks, the framework was seen as most useful for evaluators versus providers, community leaders, or policy makers. This may reflect the original origins of RE-AIM as an evaluation tool for public health research (12), or the fact that about half of the respondents still felt monitoring RE-AIM elements required special expertise. Alternatively, it may be that the respondents who were evaluators in this study had more public health training. These findings point to the importance of community providers partnering with academics, with each being aware of the language and context of the other party (34). Such partnering has become even more critical with the increased push for demonstrated outcomes, continuous quality improvement (CQI) of delivery agencies, and selected funding opportunities requiring these partnerships. In community settings, it is especially important to identify and implement pragmatic measures and evaluation designs (14).

Consistent with the growth of literature about RE-AIM (19), large increases in knowledge about RE-AIM and confidence in applying the RE-AIM framework were seen over the 2-year time period from initial funding to the time of the questionnaire. It is our feeling that these large increases reflect more active dissemination versus passive diffusion of the RE-AIM framework throughout the funded states. Such increases can be attributed, in large part, to the technical assistance provided grantees about the RE-AIM framework both in terms of the annual grantee conferences as well as monthly grantee calls organized by our team. The National Council on Aging’s Center for Healthy Aging Technical Resource Center also broadly advertised and sponsored webinars and workshops featuring online self-instructional training modules that were created to train providers on how to apply the RE-AIM framework to their evidence-based health promotion programs. Many of these offerings were co-presented by academics paired with state and aging service provider partners. This enabled community respondents to receive information from peers who often served as role models in the dissemination of experience-based information about best strategies for implementing different RE-AIM elements. However, great variation in confidence improvements was observed among RE-AIM elements (i.e., 46.9% for effectiveness and 61.0% for reach, adoption, and implementation). This finding suggests that the need for additional attention for effectiveness and outcome evaluation during trainings and in online resources provided to grantees in future initiatives. Thus, we offer the questionnaire as a practical tool for collecting information about program implementation and evaluation processes from key program decision makers in a national EBDP initiative. A copy of the questionnaire is located at the end of this article.

A few limitations can be noted. With only 40 responses, this research is best viewed as an implementation case study of the RE-AIM framework. While we had anticipated having two respondents per state to reflect both planning and evaluation perspectives, it became evident that not all states had state-wide evaluators. With the small number of respondents, we were not able to examine responses by respondent type, which in turn made us unable to assess differences in perceptions by whether the respondent was a state lead, a state-wide coordinator, or program evaluator. However, it should be noted that there was representation from each of the funded states and this type of data related to practitioner self-reported confidence levels about RE-AIM use is rarely evaluated and/or reported. With the intent of collecting data from stakeholders in 27 states quickly and inexpensively, we were restricted to survey methodology. Our questionnaire reveals interesting observations about the utility of employing the RE-AIM framework, which points to issues that can be followed-up about through more in-depth interviews in a particular state.

Additionally, another potential limitation is that this current study examines a community grants program implemented at one point in time. Requests for respondents to reflect back on their familiarity and knowledge about evidence-based programs and the RE-AIM framework may be subject to recall bias or be affected by personnel changes. Hence, we recommend that implementation assessments be ongoing from the beginning to the end of the program period. Further, different intervention programs could have been implemented over time, thus, knowledge, attitudes, and practices about RE-AIM elements may be changing. Since this initial AoA EBDP initiative there has been a 2010–2012 ARRA initiative for further disseminating the CDSMP in 45 states, the District of Columbia, and Puerto Rico. However, no systematic data on the application of RE-AIM elements were collected, and the current study is the only national examination of the implementation and adoption of the RE-AIM framework in the aging services network.

IMPLICATIONS FOR PRACTICE

We offer our questionnaire as a pragmatic tool that can be used to assess implementation of the RE-AIM framework as a whole, or its constituent parts. We recommend attention to the full continuum of implementation processes from planning, implementation, evaluation, and sustainability considerations. Additionally, users of this questionnaire will need to consider in advance the most feasible administration (e.g., by online questionnaire or in-person or telephonic interview) and ideal assessment points (e.g., before a program starts, at a midway point, and then toward the end of the program). For those interested in more comprehensive evaluation aspects, questions can also be added to determine what types of standardized outcome measures would be feasible to collect in the dissemination of EBDPs conducted outside of a research setting. Seeking such input from the field aligns with the recent emphasis on person-centered research, which stresses the importance of including major stakeholders in research (35).

As the EBDP field has matured, there are several important implications for the future use of RE-AIM. The AoA’s guidelines for initiatives in evidence-based programing for older adults now embed RE-AIM within a larger CQI approach for QA. To carry out CQI, state agencies and their partners need to orient the team about the QA plan; agree upon RE-AIM performance indicators; specify designated roles, responsibilities, and timelines for all program partners; establish mechanisms for periodic review and standardize protocols for making corrective actions when necessary (36). We believe the questionnaire we developed is valuable for conducting initial assessments, as well as ongoing assessments of the implementation and evaluation process as it unfolds over the life of a funded project.

In 2012, the U.S. ACL/AoA funded 22 states to continue to scale the evidence-based CDSMP and establish a sustainable infrastructure for EBDP program delivery (37). With QA as a central focus of the infrastructure operations, the RE-AIM framework provides the guidance for state agencies to create a comprehensive system for describing, measuring, and evaluating program delivery to ensure that respondents receive effective, quality services and that funding requirements are met. However, with the growing expansion of community partnerships for program delivery and staff turnover, ongoing training on the use of the RE-AIM framework is needed.

To support these efforts, the NCOA Center for Healthy Aging (38), building on general materials provided by the original RE-AIM developers (24), offers a myriad of tools, checklists, issue briefs, and 10 online training modules to inform and guide providers working with older populations on the application of the RE-AIM framework. Trainings about frameworks like RE-AIM would be best attended by community partners along with their academic partners to help integrate evaluation strategies and measures within the fabric of program delivery. Additional questionnaires are available now to help in the identification and selection of appropriate frameworks to inform one’s work (39), and these questionnaires could be incorporated into trainings.

Within a relatively short period of time, evidence-based health promotion programing for older adults has evolved into a system change movement with the goal of embedding these programs into integrated community, long-term care, and health systems. According to the AoA (37), state aging services and their public health partners are developing sustainable service systems utilizing diverse strategies including embedding programs within Affordable Care Act initiatives such as care transitions and medical homes; partnering with Medicaid and other health insurance providers; pursuing accreditation and Medicare reimbursement for Diabetes Self-Management Training; collaborating with Federally Qualified Health Centers, Veterans Administration Medical Centers, and other healthcare organizations; and teaming up with non-traditional partners such as the State Department of Corrections and State and Local mental health agencies. The breadth and diversity of these efforts and partnerships calls for continued attention to capacity-building through ongoing development of state-of-the-art training to address the new ways of offering evidence-based programs within an implementation and dissemination framework.
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APPENDIX

SURVEY OF RE-AIM AWARENESS AND UTILIZATION

This questionnaire is being sent to all states receiving AoA or The Atlantic Philanthropies (Atlantic) funding as part of the Evidence-Based Disease Prevention Program. We request one state lead (either public health or aging) and one program evaluator, preferably someone who works at a state-wide level to complete the questionnaire separately. Other team members who play key roles in program implementation and/or evaluation (e.g., a local project coordinator and/or regional coordinator or University partner) are also welcome to complete the questionnaire.

The purposes of this questionnaire are to (1) describe grantees awareness about RE-AIM; (2) examine ways RE-AIM is used by grantees in their program planning, implementation, and evaluation of evidence-based programs; and (3) identify useful RE-AIM materials and training needs. Information learned from this questionnaire will help the AoA and NCOA provide better assistance to grantees. Completing the questionnaire also allows state teams to reflect on issues related to program planning and implementation and use these insights to improve state and local processes.

RE-AIM is a framework that has been used in the aging services field to bridge the gap between research and practice by identifying key steps involved in the application of programs and policies in real-world settings. The five elements of RE-AIM are reach, effectiveness, adoption, implementation, and maintenance.

We recognize that each of the respondents may not be familiar with the technical items about RE-AIM or details about program implementation or assessment. If you do not know the answer to a specific question, please check the “do not know category.” Other questions are asking for attitudes about RE-AIM, and we welcome everyone’s opinion.

The questionnaire takes about 10–20 min to complete. Please complete the questionnaire by XXX. A Word document is available should you want to see all the questions in advance. While we are asking that each state respondent fill out the questionnaire independently, we suggest that the state teams may want to review their responses at a team meeting after submission.

Contact XXX for questions about the questionnaire or to obtain a Word document of the questionnaire. The questionnaire is set up such that your role and responses determine specific questions you are asked to complete (so note that the computer version may differ slightly from the word version).

Completing this questionnaire is voluntary. The responses will be confidential and reporting will occur in aggregate for the entire group of respondents. For those willing to participate further, we will also be seeking to record some in-depth experiences and will be documenting a few grantee stories that detail the successes and challenges in the application of RE-AIM elements. Thank you for your time and interest.

I have read and understand the information above and wish to voluntarily participate in this survey.

[image: image1]  Yes

[image: image1]  No

Information about the Person Completing this Survey

First Name:

_______________________________________

Last Name:

_______________________________________

What is your email address:

_______________________________________

What is your primary role on the AoA/Atlantic evidence-based disease prevention grant project? (Select one)

[image: image1]  State lead or state-wide coordinator

[image: image1]  State-wide evaluator

[image: image1]  Regional project coordinator

[image: image1]  Local project coordinator

[image: image1]  Other

If you selected Other, please specify:

___________________________________________________________

If you selected State lead or State-wide coordinator, please specify the name of your agency:

___________________________________________________________

If you selected State-wide evaluator, please specify the name of your agency:

___________________________________________________________

May we contact you if any responses are unclear or elaboration is needed?

[image: image1]  Yes

[image: image1]  No

Which state are you completing this survey for?

[image: image1]  Arizona

[image: image1]  Arkansas

[image: image1]  California

[image: image1]  Colorado

[image: image1]  Connecticut

[image: image1]  Florida

[image: image1]  Hawaii

[image: image1]  Idaho

[image: image1]  Illinois

[image: image1]  Indiana

[image: image1]  Iowa

[image: image1]  Maine

[image: image1]  Maryland

[image: image1]  Massachusetts

[image: image1]  Michigan

[image: image1]  Minnesota

[image: image1]  New Jersey

[image: image1]  New York

[image: image1]  North Carolina

[image: image1]  Ohio

[image: image1]  Oklahoma

[image: image1]  Oregon

[image: image1]  Rhode Island

[image: image1]  South Carolina

[image: image1]  Texas

[image: image1]  Washington

[image: image1]  West Virginia

[image: image1]  Wisconsin

[image: image1]  Other, please specify

Which evidence-based programs are you currently delivering under the auspices of the AoA/Atlantic Evidence-based Disease Prevention Program (Check all that apply)

[image: image1]  Chronic Disease Self-Management Program (CDSMP)

[image: image1]  A Matter of Balance/Volunteer Lay Leader

[image: image1]  Active Choices

[image: image1]  Active Living Every Day (ALED)

[image: image1]  Enhance Fitness

[image: image1]  Enhance Wellness

[image: image1]  Healthy Eating

[image: image1]  Healthy IDEAS

[image: image1]  Healthy Moves

[image: image1]  Medication Management

[image: image1]  PEARLS

[image: image1]  Spanish Arthritis Self-Management Program

[image: image1]  Step by Step

[image: image1]  Stepping On

[image: image1]  Strong for Life

[image: image1]  Tai Chi

[image: image1]  Other

[image: image1]  Do not know

If Other, please specify:

When did you start working with evidence-based disease prevention programs for older adults?

[image: image1]  Before 2000

[image: image1]  2001

[image: image1]  2002

[image: image1]  2003

[image: image1]  2004

[image: image1]  2005

[image: image1]  2006

[image: image1]  2007

[image: image1]  2008

Familiarity of and Confidence with RE-AIM. These next set of questions pertain to your AoA/Atlantic evidence-based disease prevention state-grant funded in 2006, 2007, 2008):

At the start of your state-grant funding (2006, 2007, 2008): Use not relevant (NR), if YOU WERE NOT present during the initial stages of the program implementation

[image: image1]

At the current time

[image: image1]

Application of RE-AIM

We are interested in learning about ways that RE-AIM has been used by the State teams in this AoA/Atlantic initiative. To what extent have decisions about the following been influenced by the RE-AIM framework and approach? Please mark DK for Do not Know.

[image: image1]

Attitudes regarding Application of RE-AIM. Please base your responses in terms of your attitudes related to the application of RE-AIM in your AoA/Atlantic evidence-based disease prevention project

What is your level of agreement with each of the following:

RE-AIM is useful for:

[image: image1]

How valuable do you see RE-AIM for different audiences? What is your level of agreement with each of the following?

RE-AIM is a valuable tool for:

[image: image1]

What is your level of agreement with each of the following statements about RE-AIM?

[image: image1]

Does your state team measure RE-AIM elements?

[image: image1]  Yes

[image: image1]  No

[image: image1]  Do not know

Please indicate how Reach is being measured? (Check all that apply)

[image: image1]  Number of enrollees

[image: image1]  Participant characteristics

[image: image1]  Other

If you selected Other, please specify:

Please indicate how Effectiveness is being measured? (Check all that apply)

[image: image1]  Health status

[image: image1]  Quality of life

[image: image1]  Symptomatology (e.g., pain or fatigue)

[image: image1]  Health behaviors (physical activity or nutrition)

[image: image1]  Self-efficacy

[image: image1]  Health care utilization

[image: image1]  Health care costs

[image: image1]  Interference with routine activities

[image: image1]  Medication management

[image: image1]  Communication with health care providers

[image: image1]  Physical functioning

[image: image1]  Other

If you selected Other, please specify:

Please indicate how Adoption is being measured? (Check all that apply)

[image: image1]  Number of implementation sites

[image: image1]  Type of sites

[image: image1]  Location of sites

[image: image1]  Other

If you selected Other, please specify:

Please indicate how Implementation is being measured? (Check all that apply)

[image: image1]  Checklists

[image: image1]  Observational data

[image: image1]  Regular phone calls for retraining

[image: image1]  Periodic face to face meetings for retraining

[image: image1]  Other

If you selected Other, please specify:

Please indicate how Maintenance is being measured? (Check all that apply)

[image: image1]  On-going benefits for participants

[image: image1]  Continuation of program delivery

[image: image1]  Expansion of organizational partners

[image: image1]  Identification of external funding

[image: image1]  Identification of in-kind resources

[image: image1]  Other

If you selected Other, please specify:

Training Feedback and Needs

There are a number of resources available to help learn about RE-AIM. How valuable have these resources been to you?

[image: image1]

What other resources have you used to help learn about RE-AIM?

Is there RE-AIM training and/or technical assistance available to all of the designated geographic areas in your state grant?

[image: image1]  Yes

[image: image1]  No

[image: image1]  Do not know

Is this a one-time offering?

[image: image1]  Yes

[image: image1]  No

[image: image1]  Do not know

About how many times do you offer this training a year?

[image: image1]  2 times

[image: image1]  3-5 times

[image: image1]  6-10 times

[image: image1]  more than 10

Has training been helpful?

[image: image1]  Yes

[image: image1]  No

[image: image1]  Do not know

In what ways could the training be improved? (Check all that apply)

[image: image1]  Training on the RE-AIM components

[image: image1]  Training on the application of RE-AIM components

[image: image1]  More in-depth training on RE-AIM components

[image: image1]  Announce training in advance

[image: image1]  Offer repeated trainings

[image: image1]  Make training more practical and less academic

[image: image1]  Provide case examples from the field

[image: image1]  Conduct phone webinars

[image: image1]  Develop on-line training

[image: image1]  Other

If you selected Other, please specify:

In your state, who is currently coordinating training and technical assistance on RE-AIM? (Check all that apply)

[image: image1]  State lead(s)

[image: image1]  Program evaluator

[image: image1]  Regional coordinator

[image: image1]  Local coordinator

[image: image1]  Do not know

[image: image1]  No one

[image: image1]  Other

If Other, please specify:

In your state, who would you recommend to coordinate training and technical assistance on RE-AIM? (Check all that apply)

[image: image1]  State lead(s)

[image: image1]  Program evaluator

[image: image1]  Regional coordinator

[image: image1]  Local coordinator

[image: image1]  Do not know

[image: image1]  No one

[image: image1]  Other

If Other, please specify:

Dissemination of RE-AIM

Have you used RE-AIM in programmatic efforts other than the AoA/Atlantic evidence-based disease prevention programs?

[image: image1]  Yes

[image: image1]  No

If yes, how many different projects? (Please indicate a number)

_______________________

Have you taught someone else in your agency how to use RE-AIM?

[image: image1]  Yes

[image: image1]  No

Would you apply RE-AIM in future projects?

[image: image1]  Definitely yes

[image: image1]  Probably yes

[image: image1]  Probably no

[image: image1]  Definitely no

We are interested in knowing and documenting how long it is taking sites to implement programmatic activities and develop data collection systems. Please estimate the month/date that your site initiated the different activities listed below in terms of CDSMP

Since receiving your State funding for AoA/Atlantic evidence-based disease prevention funding (2006, 2007, or 2008).

Please enter in the form of XX/XXXX (e.g., 06/2006) or enter in NR if not yet conducted. If you are not exactly sure, please give us your best estimate.

[image: image1]

Current Program and Evaluation Stage Outcome Assessments

An outcome assessment measures programmatic impacts on each participant, e.g., on health or health behaviors, functioning or quality of life. We are interested in learning about your outcome assessments in your AoA/Atlantic Program.

Do you collect participant outcomes data?

[image: image1]  Yes

[image: image1]  No

On average, how long does it take a participant to complete current baseline outcome measures?

[image: image1]  Less than 5 minutes

[image: image1]  6-10 minutes

[image: image1]  11-20 minutes

[image: image1]  21-30 minutes

[image: image1]  More than 30 minutes

[image: image1]  Do not know

On average, how long does it take to complete each follow up measure?

[image: image1]  Less than 5 minutes

[image: image1]  6-10 minutes

[image: image1]  11-20 minutes

[image: image1]  21-30 minutes

[image: image1]  More than 30 minutes

[image: image1]  Do not know

Have you made modifications in your participant outcome assessment form in year two or three of your funding? (Check all that apply)

[image: image1]  Kept the same items, no modifications

[image: image1]  Added new items

[image: image1]  Eliminated many of the items

[image: image1]  Changed the original items

[image: image1]  Do not know

What were the reasons for making these changes? (Check all that apply)

[image: image1]  Questions were confusing

[image: image1]  Survey took too long

[image: image1]  We wanted to compare our findings with other states

[image: image1]  Data we were collecting was not useful

[image: image1]  Too burdensome for participants

[image: image1]  Too burdensome for staff

[image: image1]  We wanted to have data to report to our key stakeholders

[image: image1]  Wanted to wait until got programs up and running

[image: image1]  Added the common core battery recommended by Measures of Success group

[image: image1]  Other. Please Specify

Post Grant Data Collection Plans

Process data includes demographics characteristics, number of participants, record of their attendance, characteristics of implementation sites, etc.

Outcome data is programmatic effects on health, health behaviors, functioning and quality of life, etc.

After your AoA/Atlantic project funding ends, will you:

This questions pertains to Process Data

[image: image1]  Collect approximately the same amount of process data

[image: image1]  Decrease amount of process data collected

[image: image1]  Increase amount of process data collected

[image: image1]  Not collect any process data

[image: image1]  No decision has been made yet

[image: image1]  Do not know

After your AoA/Atlantic project funding ends, will you:

This questions pertains to Outcome Data

[image: image1]  Collect approximately the same amount of outcome data

[image: image1]  Decrease amount of outcome data collected

[image: image1]  Increase amount of outcome data collected

[image: image1]  We do not collect any outcome data now

[image: image1]  No decision has been made yet

[image: image1]  Do not know

In future studies what is the longest/maximum amount of time you would recommend for the collection of participant outcome data?

[image: image1]  Less than 5 minutes

[image: image1]  6-10 minutes

[image: image1]  11-20 minutes

[image: image1]  21-30 minutes

[image: image1]  More than 30 minutes

[image: image1]  Do not know

What is the single most important lesson learned so far about RE-AIM, the one thing you wish you would have known ahead of time?

You have now completed the survey. Kudos to you! Thank you for your time and interest. Click submit.

If you have a story you would like to share with us about your successes and/or challenges with RE-AIM, please indicate here your willingness for us to contact you

[image: image1]  You may contact me
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Older adults, who are racial/ethnic minorities, report multiple chronic conditions, reside in medically underserved rural areas, or have low incomes carry a high burden of chronic illness but traditionally lack access to disease prevention programs. The Chronic Disease Self-Management Program (CDSMP), A Matter of Balance/Volunteer Lay Leader (AMOB/VLL), and EnhanceFitness (EF) are widely disseminated evidence-based programs (EBP), but the extent to which they are simultaneously delivered in communities to reach vulnerable populations has not been documented. We conducted cross-sectional analyses of three EBP disseminated within 27 states throughout the United States (US) (2006–2009) as part of the Administration on Aging (AoA) Evidence-Based Disease and Disability Prevention Initiative, which received co-funding from the Atlantic Philanthropies. This study measures the extent to which CDSMP, AMOB/VLL, and EF reached vulnerable older adults. It also examines characteristics of communities offering one of these programs relative to those simultaneously offering two or all three programs. Minority/ethnic participants represented 38% for CDSMP, 26% for AMOB/VLL, and 43% for EF. Rural participation was 18% for CDSMP, 17% for AMOB/VLL, and 25% for EF. Those with comorbidities included 63.2% for CDSMP, 58.7% for AMOB/VLL, and 63.6% for EF while approximately one-quarter of participants had incomes under $15,000 for all programs. Rural areas and health professional shortage areas (HPSA) tended to deliver fewer EBP relative to urban areas and non-HPSA. These EBP attract diverse older adult participants. Findings highlight the capability of communities to serve potentially vulnerable older adults by offering multiple EBP. Because each program addresses unique issues facing this older population, further research is needed to better understand how communities can introduce, embed, and sustain multiple EBP to ensure widespread access and utilization, especially to traditionally underserved subgroups.

Keywords: evidence-based programs, community intervention, minority adults, older adults, aging health

INTRODUCTION

The aging of the US population has far reaching effects on the American health care system (1). Chronic disease is becoming endemic among older Americans (2). National statistics indicate most adults aged 65 and older have at least one chronic condition (91%), while nearly three-quarters have two or more chronic conditions (2). Additionally, age-related geriatric conditions are prevalent in this population and have stark public health consequences. Each year, falling affects approximately one-third of older adults in the US (3) contributing to death and serious injuries and costing billions of dollars in healthcare expenses annually (estimated to reach $30 billion by 2020) (4–8). In addition, high blood pressure, high cholesterol, heart disease, arthritis, and diabetes are common among older adults (9), and in many cases comorbidities are also present (10).

Self-management is seen as a critical component of clinical- and community-based health care (11, 12). Although self-management strategies are widely promoted (13), individuals with multiple chronic conditions experience barriers to successful self-care (14). Given that older adults have different chronic diseases, varying comorbidity combinations, and are at differing stages of disease progression, there is need for multiple intervention approaches in any given community.

In concert with public health officials and policy makers’ interests to identify effective ways to lessen the impact of chronic disease and other complications among the aging population [e.g., Healthy People 2020 (15)], evidence-based programs (EBP) for older adults have emerged and proliferated in the US (16–20). In recent years, multiple EBP have been disseminated through the US aging services network to address different healthcare concerns experienced by older adults (21). However, there is no “one size fits all” EBP, which highlights the need for communities to introduce multiple programs to meet the various needs of a diverse aging population.

While it is assumed that distinct EBP attract specific types of participants (17, 18) and certain types of participants are more likely to attend EBP at particular types of delivery sites (16), the extent to which EBP attract and retain potentially vulnerable older adults is not fully understood. Older adults deemed vulnerable can include those with comorbid conditions (22), in advanced age, and of racial/ethnic minority status (23–25). Vulnerability can also be defined as older adults residing in areas with limited resources, which include rural areas (26–28), those with limited health care providers, or those with high poverty rates compared to most other areas (29, 30). As such, the purpose of this study was twofold: (1) to measure the extent to which three widely disseminated EBP reached vulnerable older adults and (2) to assess the extent to which delivery areas offered multiple EBP.

MATERIALS AND METHODS

SELECTED EVIDENCE-BASED PROGRAMS

For the purposes of this study, three EBP for older adults were examined. The programs included in this study include: Stanford University’s Chronic Disease Self-Management Program (CDSMP), A Matter of Balance/Volunteer Lay Leader (AMOB/VLL), and EnhanceFitness (EF). Each program was selected because of its national dissemination spanning multiple states and well-documented effectiveness for improving health outcomes in community settings.

These EBP have demonstrated their effectiveness in improving health among older adults. CDSMP targets adults with multiple chronic conditions (e.g., teaching self-management skills) and has been shown to be effective at delaying the onset of illness and helping participants improve the management of multiple chronic diseases while reducing hospitalizations (31–34). AMOB/VLL targets older adults, especially those at risk of falling (35) and has been shown to reduce the fear of falling, improve long-term social functioning, and improve long- and short-term mobility in older adults (17, 36–38). EF is a group exercise program (39) that has been shown to improve upper and lower body muscle strength, depression (40), and lower healthcare costs (41).

DATA ANALYSES

We conducted a cross-sectional analysis of three EBP. Participant data and information about program delivery locations were drawn from the National Council on Aging’s database of 24 states implementing EBP from 2006 to 2009 as part of the Administration on Aging (AoA) Evidence-Based Disease and Disability Prevention Initiative and 3 states funded by the Atlantic Philanthropies (16). Only data collected between 2006 and 2009 from these initiatives were included in these analyses. These data were linked with the 2013 Area Health Resource File (AHRF) to identify Primary Care Health Professional Shortage Areas (HPSA) and Urban Influence Codes (UIC) (42). HPSA is classified into full-HPSA, partial (only a portion of the county was classified as a HPSA), and a non-HPSA. A HPSA is classified based on geographic area and population size (e.g., primary care physician ratio of less than 3,500 to 1) (43). Rural areas were defined as having a UIC of ≥3 versus urban/metropolitan defined as having a UIC of 1–2. UICs take into consideration the population size and, for rural areas, the relative proximity to metropolitan or micropolitan areas (44). We used ArcGIS version 10.2 for all mapping of data presented in the figures (45). Chi-square tests were used to compare categorical study variables and independent sample t-tests were used to assess differences in continuous variables. We used SAS version 9.4 for all statistical analyses (46).

VARIABLES

Vulnerability

Vulnerable adults are the focus of our analysis. Acknowledging that vulnerability can be defined in numerous ways, the operational definition of vulnerability used in this study includes participants meeting one or more of the following criteria: being in advanced age (i.e., age 75 and older), having low income (i.e., self-reporting an annual household income <$15,000), being in a racial/ethnic minority (non-White), having one or more chronic conditions, living in a HPSA (47, 48), living in an area with poverty rates above the median (i.e., based on the percent Federal Poverty Rates in 2008 (14.1%) at the county level according to the 2013 AHRF), or living in a rural area (i.e., counties with UIC ≥3) (49). Only those individuals with one or more chronic conditions were included in our analyses.

Covariates

Sex of the participants who attended the EBP was reported. Income was categorical; however, a missing category for income was included in analyses, as we did not assume this was missing at random.

HANDLING MISSING DATA

As described elsewhere (50), the AoA initiative required only a few participant level variables be collected, including age, sex, living alone status, race/ethnicity, and ZIP Code. Even this limited number of variables was not collected routinely by all state grantees; however, some states chose to routinely collect information related to chronic conditions and income. Missingness (i.e., missing data) was addressed independently according to the analysis performed and variables included. Independently (i.e., only considering each variable’s missingness exclusive of other missing variables), our sample size (n = 48,413) was gradually reduced when removing missing observations for race (n = 37,661), sex (n = 39,488), county Federal Information Processing Standard (FIPS) (n = 36,599), age (n = 35,248), the number of chronic conditions (n = 22,007), and income (n = 22,956). Dependently, when collectively removing observations for race, sex, county FIPS, and age, our sample size used in univariate and bivariate analysis was 30,185 observations.

RESULTS

REACH INTO VULNERABLE POPULATIONS

Table 1 presents the distribution of participant characteristics in the aggregate and by program type. Of the 30,185 participants enrolled in one of three EBP in this study, the majority participated in CDSMP (n = 16,612), followed by AMOB/VLL (n = 8,391), and EF (n = 5,182). On average, participants were aged 72.09 (±12.21) with 46.8% aged 75 and older. The majority of participants were female (80.8%), white (64.7%), and non-Hispanic (87.8%). The mean number of self-reported chronic conditions was 2 (±1.00). Approximately 24% of participants reported household incomes less than $15,000 per year, and 17.6% resided in rural areas.

Table 1 | Distribution of participant characteristics by program.

[image: image1]

The average age of participants varied significantly (p < 0.05) across program types (i.e., 77.49 for AMOB/VLL, 71.39 for EF, 69.58 for CDSMP) with AMOB/VLL attracting the oldest participants. AMOB/VLL had the highest proportion of participants aged 75 years and older (66.3%) compared to 39.2% for CDSMP and 40.0% for EF. Those with comorbid conditions (i.e., 2 or more chronic conditions) represented 63.4% for CDSMP, 59.1% for AMOB, and 62.1% for EF. The average number of chronic diseases was significantly (p < 0.05) different for all comparisons across programs except CDSMP versus EF; CDSMP attracted participants with the most chronic conditions. CDSMP also attracted the largest proportion of Hispanic participants (14.7%). Those residing in rural areas represented 16.0% for CDSMP, 14.2% for AMOB/VLL, and 27.7% for EF. Those reporting incomes less than $15,000 per year were 24.6% CDSMP, 26.2% AMOB/VLL, and 22% EF.

To graphically illustrate the extent to which programs were being delivered in areas classified as vulnerable by poverty rate or health access, a series of three maps highlighting participating states were constructed. Figure 1 shows where programs were delivered in areas with higher poverty rates than the 2008 median rate. States without shading include those states that were not included in the initiative. Gray shading represents where programs (i.e., CDSMP, AMOB/VLL, EF) were offered in areas equal to or below the 2008 median poverty rate. Black shading represents where programs were offered in areas higher than the 2008 median poverty rate. As seen, approximately 49.6% of the participants attended programs in areas with higher poverty rates. A greater proportion of participants in areas with higher poverty rates were served by EF at 58.4%, compared to 52.2% by AMOB/VLL and 45.5% by CDSMP. As can be seen, programs were delivered in high need areas, but the extent varied by state. For example, larger portions of California and North Carolina and smaller proportions of Oklahoma, Maine, and Washington delivered programs in areas with higher poverty.


[image: image1]

FIGURE 1 | The distribution of areas with a higher poverty rate than the median and a presence of evidence-based programs in 2006–2009.



Figure 2 shows where programs were delivered in areas classified as a HPSA. Gray shading represents where programs (i.e., AMOB/VLL, CDSMP, EF) were offered in a non-HPSA. Black shading represents where programs were offered in a HPSA (full or partial). As presented in the map (Figure 2), approximately 88.9% of the participants attended programs in a HPSA. A greater proportion of participants in a HPSA were served by EF at 92.9%, compared to 88.8% by CDSMP and 86.5% by AMOB/VLL. Again, programs were delivered in high need areas, but that the extent varied by state (also seen in Figure 1).


[image: image1]

FIGURE 2 | Counties identified as a primary care health professional shortage area (HPSA) with a presence of evidence-based programs.



Figure 3 depicts the intersection of poverty and HPSA, where black shading represents places where programs were offered in areas classified as both high poverty (above the median percent poverty for 2008 measured at the county) and HPSA (full or partial). As seen, approximately 47.5% of the participants attended programs in areas with both higher poverty rates and that were a HPSA. A greater proportion of participants in these areas were served by EF at 55.7%, compared to 48.6% by AMOB/VLL and 44.3% by CDSMP.
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FIGURE 3 | Counties identified as a health professional shortage area, and having higher than the median poverty distribution with the presence of evidence-based programs.



AVAILABILITY OF MULTIPLE EVIDENCE-BASED PROGRAMS

Table 2 presents the distribution of counties that delivered one, two, and three of the EBP included in this study. Overall, 78.8% of counties labeled full-HPSA delivered only one EBP, 18.5% delivered two of the EBP, and 2.6% delivered all three EBP. Approximately 84% of rural counties delivered one of these EBP, and 1.6% delivered all three programs. Nearly 75% of counties within higher poverty areas delivered one EBP versus 2.3% that offered all three EBP.

Table 2 | Distribution of counties by availability of multiple evidence-based programs (CDSMP, AMOB/VLL, EF) by health professional shortage area (HPSA), rurality, and poverty status in 2008.
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Table 3 presents the distribution of participants by counties that delivered one, two, and three of the EBP included in this study. Overall, 43.6% of participants attended programs in areas offering only one EBP, 39.6% attended programs offering two of the EBP, and 16.7% attended programs offering all three EBP. Fifty-nine percent of participants in rural counties had only one EBP available to them, and 12.5% had all three programs available in their counties. Approximately 13% of participants within higher poverty areas had all three EBP available in their counties versus 20.8% in areas with lower poverty rates. Among areas that were designated as a full-HPSA, the majority of participants were in areas where one or two EBP were available as compared to 6% in areas where all three EBP were available.

Table 3 | Distribution of participants by availability of multiple evidence-based programs (CDSMP, AMOB/VLL, EF) by health profes- sional shortage area (HPSA), rurality, and poverty status in 2008.
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Figure 4 shows the distribution of rural counties that delivered one versus two versus three of the EBP included in this study. As seen, there were very few areas that delivered all three programs (2.3%) and even fewer in rural counties (1.6%), and those that did (i.e., delivered all three programs) were concentrated in just a few states (e.g., AZ, CA, MA, NC, SC, TX).
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FIGURE 4 | Distribution of evidence-based programs (EnhanceFitness, A Matter of Balance/Volunteer Lay Leader Model and the Chronic Disease Self-Management Program) by county and rurality.



Table 4 shows the distribution of counties by selected characteristics and programs. Overall, CDSMP was located in the largest number of counties at 419, followed by AMOB/VLL (253), and EF (103). In addition, the majority of counties offering EBP were located in a full or partial-HPSA (see Table 4). A higher proportion of the EBP were located in metropolitan areas, as compared to non-metropolitan areas. More counties offering these EBP were also located in lower poverty areas (compared to above the median poverty rate).

Table 4 | Distribution of counties by availability of evidence-based programs (CDSMP, AMOB/VLL, EF) by health professional shortage area (HPSA), rurality, and poverty status in 2008.
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DISCUSSION

This study examines the delivery of three EBP delivered to vulnerable individuals (i.e., minority/ethnic individuals, those living in rural or HPSA areas, with low income, and those having one or more chronic conditions or advanced age) within 24 states through the 2006–2009 AoA Evidence-Based Disease and Disability Prevention Initiative and 3 states funded by the Atlantic Philanthropies. The findings reveal that the three EBP reached a substantial percentage of adults who were aged 75 years or older and had incomes below $15,000. The proportion of minority/ethnic participants in each of these three EBP was higher than the current proportion of minority/ethnic adults in US (approximately 22%) in 2012 (51). Additionally, among those with at least one chronic condition, the majority of these participants had comorbid conditions (i.e., two or more chronic conditions) overall and within each program. We note that an overwhelming number of women participated in these programs, which, in part, seems to reflect the larger proportion of women representing the American older adult population. However, this is frequently reported in other national studies of EBP for older adults (16–18, 20). The lower reach to males and ethnic minorities raises questions as to whether the programs lack saliency to specific subpopulations or whether the providers are finding it difficult to find the right strategies to recruit such subpopulations. Further research is needed to explore and examine ways in which nationally coordinated intervention efforts can recruit a greater proportion of diverse populations.

It is not surprising that CDSMP had the largest number of participants, given that all participating states were required to deliver this program, but could add other EBP desired by community partners. The overall distribution of programs (as seen in the figures) illustrates the limited reach within the 27 grantee states during this specific initiative. However, there has been subsequent growth in program dissemination and participant reach in recent years. For example, CDSMP was delivered in 27 funded states during the 2006–2009 initiative, but it was delivered in 45 states, the District of Columbia, and Puerto Rico, reaching more than 100,000 older adults from 2010 to 2012 (20). AMOB/VLL was offered in 24 states during 2006–2009, but is now available in over 30 states. Further, EF was delivered in 22 states and is now offered in over 25 states. We recognize that while more states are offering these EBP since the 2006–2009 initiative, there has been variability in their delivery, with some counties increasing their offerings, and others cutting back due to lack of funding.

Having multiple evidence-based interventions available to older adult populations provides an opportunity for better tailoring to the unique needs of seniors with a variety of chronic conditions. Such tailoring may be especially important for the most vulnerable participants (52, 53). Yet, the study data showed that the largest proportion of participants were located in areas where only one program type was offered, regardless of area characteristics. The data also showed that multiple programs are typically less likely to be offered in areas serving the most vulnerable populations (e.g., those living in low income or rural areas and in a HPSA). It was not surprising to find that these areas offered the least number of different programs, as this confirms prior research indicating rural residents have lower access to healthcare services than their urban counterparts (54–56) where there are typically fewer resources and greater distances to providers (57). Drawing from our collective experience implementing and disseminating EBP, we recommend some practical approaches for increasing the delivery of multiple programs in a given area. One approach may include building an infrastructure that can support multiple EBP (58). While the co-ordination of area agency on aging (AAA) funding varies by state (i.e., either centralized or decentralized infrastructure), these EBP may not be capable of reaching certain geographic locations. Moreover, even when communities want to offer these programs, they may not have the program delivery infrastructure to serve the demands in their communities. As such, more research is needed to better understand why states and AAA elect to offer only certain programs, as well as the infrastructure-related challenges associated with EBP delivery (especially as it pertains to multi-program implementation). Further, future research might explore why vulnerable adults only choose to participate in one program despite the potential benefits of participating in multiple programs. Another approach to enhance program delivery capacity could be offering cross-training opportunities for different lay leaders and healthcare professionals so they can lead workshops for multiple programs. Such an approach is being implemented by the Stanford Patient Education Research Center, which offers the suite of chronic disease self-management education programs (Retrieved from http://patienteducation.stanford.edu/training/). Another approach might be to address and solve transportation needs to and from sites offering programs that are often an issue in rural areas.

There were several limitations in the current study. First, this study only examined the three most prevalent EBP being delivered through the AoA Evidence-Based Disease and Disability Prevention Initiative and the Atlantic Philanthropies from 2006 to 2009. While these data are now over 5 years old, no other national database exists; hence, they are particularly powerful for illuminating the two research questions posed in this study. Second, only the three identified programs sponsored by this initiative were included, so that the study does not account for other EBP that might also have been offered by different sponsors. Third, the type of available data and amount of missing data is also a limitation to be acknowledged. In order to reach large numbers of participants being offered EBP through existing community organizations, the amount of required data for this study was limited to a few basic demographic and programmatic factors. Even with this streamlined data collection protocol, there was substantial missing data due to the inability of community providers to systematically collect and release all requested data (e.g., in some healthcare systems providers were not able to release information due to institutional review board restrictions). However, large amounts of missing administrative or programmatic data are not uncommon in evidence-based community interventions (59–62). In addition, analyses that include chronic conditions were limited to data for individuals with one or more chronic conditions. Cases reporting no chronic conditions were omitted because it was impossible to determine whether these cases had no chronic conditions or neglected to respond to these survey items (i.e., missing data). Our analyses do not take into consideration the level of social support among participants; however, future analyses should include this as a possible factor associated with participant outcomes.

Finally, we could not measure the actual penetration among all possible participants for these EBP. Future research should examine the extent of reach among those potential participants for these EBP. The cross-sectional nature of the study prevents analysis of trends over time; however, the goal of this study was to measure the overall reach among vulnerable adults, and service delivery characteristics during the initiative period. Future studies should also identify strategies for identifying the dissemination of multiple EBP throughout the US and their interactive impacts on our aging population. At the current time, there is no mechanism for doing so. However, we should look toward a national inventory of EBP for seniors, potentially linked to healthcare utilization outcomes, or community assessments that can track county level changes in health and functioning.

Study findings demonstrate that individually these three EBP have the capacity to appeal to vulnerable populations. Going forward, the challenge is to create an efficient national infrastructure that encourages widespread adoption and bundling of these programs for delivery in underserved populations and areas. Systematical engagement and meaningful involvement of vulnerable populations to fine tune outreach strategies, enhancing linkages with the healthcare system that includes advocating for the importance of evidence-based programing, building marketing strategies and business models, and accelerating adaptation of evidence-based programing are approaches that program administrators, policy makers, and funders can use to continue outreach to vulnerable older adults (63).

New federal initiatives (e.g., Affordable Care Act) (62) are encouraging the aging services network sector to work collaboratively with public health and medical care sectors and other key stakeholders responsible for improving the health and functioning of our rapidly escalating population of older adults with multiple chronic conditions. Growing and sustaining EBP in a diversity of delivery sites that attract a broader range of participants will be critical for achieving a greater population health impact (16).
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Healthcare providers’ perceptions and self-reported fall prevention practices: findings from a large New York health system
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Among older adults, falls are the leading cause of injury-related deaths and emergency department visits, and the incidence of falls in the United States is rising as the number of older Americans increases. Research has shown that falls can be reduced by modifying fall-risk factors using multifactorial interventions implemented in clinical settings. However, the literature indicates that many providers feel that they do not know how to conduct fall-risk assessments or do not have adequate knowledge about fall prevention. To help healthcare providers incorporate older adult fall prevention (i.e., falls risk assessment and treatment) into their clinical practice, the Centers for Disease Control and Prevention’s (CDC) Injury Center has developed the Stopping Elderly Accidents, Deaths, and Injuries (STEADI) tool kit. This study was conducted to identify the practice characteristics and providers’ beliefs, knowledge, and fall-related activities before they received training on how to use the STEADI tool kit. Data were collected as part of a larger State Fall Prevention Project funded by CDC’s Injury Center. Completed questionnaires were returned by 38 medical providers from 11 healthcare practices within a large New York health system. Healthcare providers ranked falls as the lowest priority of five conditions, after diabetes, cardiovascular disease, mental health, and musculoskeletal conditions. Less than 40% of the providers asked most or all of their older patients if they had fallen during the past 12 months. Less than a quarter referred their older patients to physical therapists for balance or gait training, and <20% referred older patients to community-based fall prevention programs. Less than 16% reported they conducted standardized functional assessments with their older patients at least once a year. These results suggest that implementing the STEADI tool kit in clinical settings could address knowledge gaps and provide the necessary tools to help providers incorporate fall-risk assessment and treatment into clinical practice.

Keywords: clinical practice, fall prevention, fall screening, intervention science

INTRODUCTION

Falls are the leading cause of death and emergency department visits for injury among older adults (1), and the direct medical costs for these injuries are estimated to be more than $30 billion dollars annually (2). Falls are caused by a number of risk factors usually classified as either intrinsic (e.g., age, sex, chronic diseases, medication side effects, gait and/or balance problems, muscle weakness) or extrinsic (e.g., environmental factors such as uneven surfaces, poor lighting, and lack of railings and/or grab bars) (3–7). It is expected that the incidence of falls and associated injuries will continue to rise as the nation’s population of older adults increases. However, fall risk can be reduced through multifactorial interventions that are implemented in clinical settings (8, 9).

The American and British Geriatrics Societies (AGS/BGS) have published a clinical practice guideline to reduce falls (10). However, primary care physicians have been slow to put the AGS/BGS guideline into clinical practice because many feel that they do not know how to conduct fall-risk assessments or do not have adequate knowledge about fall prevention (11, 12). To help healthcare providers incorporate older adult fall prevention into their clinical practice, experts at Centers for Disease Control and Prevention’s (CDC) Injury Center developed the Stopping Elderly Accidents, Deaths, and Injuries (STEADI) tool kit. The tool kit is based on the AGS/BGS clinical practice guideline (10), applies concepts from Wagner’s Chronic Care Model (CCM) (13) to fall risk, and includes input from healthcare providers (14). It contains basic information about falls, standardized gait and balance assessment tests, case studies, and conversation starters. In addition, there are educational handouts about fall prevention specifically designed for older patients and their friends and family. The contents of the STEADI tool kit and supplemental resources are available online (15).

Data for this study were collected as part of a larger 5-year project begun in 2011. This project funded three state health departments (Colorado, New York, Oregon) to integrate clinical and evidence-based community fall prevention programs in selected communities. This study describes the beliefs, knowledge, and fall-related activities of 38 healthcare providers from 11 healthcare practices within a large New York health system, prior to receiving training about implementing the STEADI tool kit. This community case study describes the current attributes, perceptions, and self-reported practices of healthcare providers. The results underscore the need to enhance providers’ knowledge about fall prevention and for clinical resources to support falls screening, assessment, and treatment.

MATERIALS AND METHODS

At part of a cooperative agreement with the CDC, the STEADI evaluation and implementation teams (led by the Texas A&M Health Science Center and The University of Georgia, respectively) developed a provider training based on academic detailing called the Clinical Engagement and Education (CEE) session (16). These teams trained the state grantees to conduct CEE sessions and developed, tested, and refined the evaluation materials and processes.

The purpose of the CEE session was to help clinicians find innovative ways to incorporate STEADI into their clinical practice (16). The 1-h session was led by a physician fall prevention “Champion” who had been identified and trained by the state grantee, and was open to all clinicians and office personnel in the practice. These interactive sessions were designed to bring healthcare providers and office staff together to discuss the burden of older adult falls and to foster collective decisions about fall prevention activities that they could implement during clinical visits with older adult patients (16).

DATA COLLECTION

Clinical Engagement and Education session data about the characteristics of the practice, provider characteristics, and provider beliefs, knowledge, and fall-related activities were collected from two sources. First, office personnel completed a registration form after the practice agreed to participate in the CEE session. This form provided general information about the healthcare group (e.g., number of years the practice has been in business, the number of employees, size of the patient base).

Second, each CEE session participant was asked to complete a two-page questionnaire at the beginning of the CEE Session. The 35-item questionnaire took approximately 15 min to complete and asked for the participant’s characteristics (i.e., job title, gender), opinions about fall-risk factors, practice priorities, and activities conducted during clinical visits with older patients. Responses consisted of Likert scales and closed-response formats. Institutional Review Board approval was obtained from Texas A&M University to conduct descriptive analyses using de-identified data.

MEASURES

Providers were asked to rate each of five health conditions from 1 (low) to 10 (high) in response to the question, “When thinking about your older patients, please rate the level of priority given to conditions in your practice.” Then, given a list of eight fall-risk factors, providers were asked to, “Rate the extent to which you believe the following items are fall-risk factors for your older patients.” Each factor was rated from 1 (low) to 10 (high). Finally, they were asked, “In the past month, approximately what percent of your older patients have you referred to attend community fall prevention programs?”

Given a list of 10 intervention activities, providers were asked to report the proportion of older patients who received specific fall interventions at least once a year. Examples of intervention activities included discussing prescription medications, discussing mobility aids, assessing visual acuity, and performing standardized physical functioning assessments. Responses were measured using five-point Likert scales but, based on the frequency distribution, these were collapsed into three categories: none, a few or some, and most or all.

Other items asked of providers, but not presented in tables, included the average amount of time (in minutes) they spent with an older patient during a typical visit and the average amount of time (in minutes) they spent assessing fall risk during a typical visit with an older patient. Providers were also asked their level of agreement with statements including, “My older patients are reluctant to tell me they have fallen;” “It is important to perform a standardized fall-risk assessment with older adults;” “Gait and balance tests are easy to perform;” and “I have adequate time during a clinical visit to assess fall risk among my older patients.” Responses were measured using four-point Likert scales but, based on the frequency distribution, these were collapsed into two categories: agree and disagree.

STATISTICAL ANALYSES

Given the limited number of participants in this study, data are described but no tests for statistical significance were performed. Some data are presented in tabular form and others are described in the text.

RESULTS

PRACTICE CHARACTERISTICS

Between September 2012 and June 2013, 11 New York based practices within United Healthcare, a managed healthcare company, hosted 11 CEE sessions. These practices had existed for an average of 20 years (range: 5–30 years). Each practice served an average of 6,365 patients (range: 320–12,000 patients) and, on average, 43% of these patients (range: 20–70%) were aged 65 years or older. Each practice employed an average of 15 medical personnel (range: 4–30 employees) that included between one and six physicians.

PROVIDER CHARACTERISTICS

Forty-nine persons attended the CEE sessions. For this study, office personnel (n = 5) and those with missing socio-demographic data (n = 6) were excluded. Therefore, data are presented for 38 medical providers. Of these, 34% were nurses, 26% physicians, 18% nurse practitioners, 8% physician assistants, 8% medical assistants, and 3% specialty care providers. The median age was 38 years (range: 23–69 years), and 84% were female.

PROVIDER BELIEFS AND KNOWLEDGE

Table 1 shows the participants’ level of priority given to specific health conditions and beliefs about fall-risk factors among older adults. Of the five health conditions, diabetes received the highest average score (8.4) while falls received the lowest (7.1). Of eight fall-risk factors, a history of falling received the highest average score (8.1). Postural hypotension received the lowest average score (6.1).

Table 1 | Healthcare providers’ priorities and beliefs about the importance of issues facing older adult patients.
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PROVIDER FALL-RELATED ACTIVITIES

Providers reported that a typical office visit with an older patient lasted on average 20.7 (±9.9) minutes (range: 0–60 min). The time spent assessing fall-risk factors averaged 3.8 (±2.5) minutes (range: 0–10 min). Approximately, 66% of respondents agreed or strongly agreed with the statement, “I have adequate time during a clinical visit to assess fall risk among my older patients.”

Table 2 shows the proportion of respondents who delivered specific fall interventions to their older patients at least once a year. Over 81% of providers discussed details about prescribed medications with most or all of their older patients. About 47% conducted a cognitive screening with most or all of their older patients, and 37% asked most or all of their older patients about falls during the past 12 months.

Table 2 | Proportion of older patients for whom activities are performed at least once a year.
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All providers reported that it was important to perform a standardized fall-risk assessment and said gait and balance tests were easy to perform. Just over one-third of the providers routinely asked their older patients if they had fallen in the past year. Yet, about 61% of providers agreed or strongly agreed with the statement, “My older patients are reluctant to tell me they have fallen.” As shown in Table 2, fewer than 16% reported that they conducted either the Timed Up and Go test, 30-s Chair Stand, or 4-Stage Balance Test with most or all of their older patients at least once a year.

Thirty-one providers reported that they referred on average 20% (±18.5%) of their older adult patients to community fall prevention programs (range: 10–100%). Similarly, 32 providers reported that they referred on average 22% (±18.8%) of their older patients to physical therapy for gait and/or balance retraining (range: 10–100%).

DISCUSSION

This study examined the beliefs, knowledge, and fall-related activities conducted among 38 healthcare providers. These data, collected at the beginning of the CEE session, showed that the providers considered all five specified health conditions were high priority. However, falls were considered a lower priority than chronic conditions such as diabetes and cardiovascular disease.

Despite clinical guidelines (10), few providers routinely asked their older patients if they had fallen in the past year. This is especially troubling since providers reported that their patients were reluctant to tell them that they had fallen. These data further indicated that few providers actually conducted standardized tests to assess gait and balance, although these tests are seen as both important and easy to perform. The low assessment rate by providers was partially counterbalanced by patient referrals to physical therapy to address gait or balance problems.

Prior research suggests that primary care providers feel that they do not know how to conduct fall-risk assessments and this study found that providers were not conducting multifactorial risk assessments on every patient (11, 12, 17). These are missed opportunities for prevention that are likely to result in higher fall rates. An important next step is to make fall prevention a routine part of clinical care. This requires educating providers about how to conduct fall-risk assessments and providing them with the necessary tools to streamline the process. Promising approaches include educating providers about the STEADI tool kit as well as providing them with additional resources such as online provider education and clinical decision support modules that are integrated into the provider’s electronic health records (EHR) system.

LIMITATIONS

A limitation of this study is that provider data were available for only 38 healthcare providers from one healthcare organization in one state, so findings must be considered preliminary. While study data were obtained from a diverse set of healthcare providers, the small number of respondents made it impossible to examine how the knowledge, beliefs, and activities differed by provider or practice type. Further investigation is warranted to assess such differences. Additionally, these data were collected pre-intervention, before the healthcare providers were introduced to the tool kit. Because insufficient follow-up data were collected post-intervention, changes in healthcare providers’ beliefs and behaviors could not be assessed. Further investigation is warranted to examine the impact of the STEADI tool kit on healthcare providers’ perceptions and clinical practice.

The approach used for recruiting healthcare practices to receive training in using the STEADI tool kit may have limited participation; it may have selected those participants who were especially interested in fall prevention. This would suggest that the frequency of fall-risk assessments (e.g., collecting fall history, conducting standardized gait, and balance tests) actually might be lower among healthcare providers.

Another limitation was associated with hosting CEE sessions in healthcare practices. State health department grantees were required to first identify and then train a highly motivated provider Champion. This was a difficult and labor-intensive process because the grantees had to first establish new partnerships with healthcare provider groups. Future efforts will include developing an online training for STEADI with continuing education (CE) credits, and creating a software module to integrate STEADI’s fall prevention processes into EHR.

Lastly, the study relied on self-reported estimates of fall prevention activities that could not be confirmed by objective measures such as medical chart reviews. These estimates may not accurately reflect the true frequencies of these activities in primary care settings.

CONCLUSION

This study found that most healthcare providers did not consider falls as high a priority as other chronic conditions among older patients, and did not routinely assess and address these patients’ fall-risk factors. The STEADI tool kit may be a valuable resource to help providers incorporate fall-risk assessment, treatment, and/or referral into clinical practice. However, providers must first be convinced that falls are a priority issue among their older patients, and devote as much, or more, time to assessing falls risks and educating patients about appropriate programs to reduce fall risks. Future studies will focus on educating providers about the STEADI tool kit, their adoption of STEADI, and STEADI’s impact on fall-risk screening, assessment, and treatment.
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OLDER ADULT FALLS

Falls threaten the independence of adults aged 65 years and older. In the U.S., one in three older adults fall annually, causing significant disability and reduced quality of life (1). The high prevalence of falls, coupled with more than $30 billion in direct medical costs (2) has created a critical need for effective older adult fall prevention programs. As the nation’s public health agency, the Centers for Disease Control and Prevention (CDC) is committed to identifying ways to reduce the burden of older adult falls. In this commentary, we describe a promising approach to reach older adults with effective interventions by partnering with the YMCA to deliver community-based fall prevention programs.

IMPLEMENTATION OF EFFECTIVE COMMUNITY FALL PREVENTION PROGRAMS

Centers for Disease Control and Prevention has produced several guides dedicated to fall prevention programing and delivery. The CDC Compendium of Effective Fall Interventions is intended to help public health practitioners use the best scientific evidence to effectively address falls among older adults in the community (3).

The Compendium describes 22 scientifically tested interventions for use by public health practitioners, aging service providers, and others. In addition, CDC developed a how-to guide for community-based organizations seeking to develop, implement, and evaluate their own effective fall prevention programs (4).

While federal and state public health agencies have used CDC’s guide to implement fall prevention programs, the information about effective programs does not always reach the intended audience (5). This is largely due to the lack of local infrastructure needed to deliver community-based programs (6). Developing and maintaining the necessary organizational infrastructure can be time consuming and costly, limiting program sustainability. A recent systematic review revealed that stable financial program support, integrated programing, and the ability to make program adaptations were major factors that sustained successful fall prevention programs (7).

YMCA’s robust infrastructure for program delivery, large membership base, and local credibility offer strong potential for building successful and wide-reaching public health programing. The marketing literature supports the use of these types of distribution channels to improve the adoption and implementation of evidence-based programs (8). For these reasons, CDC is pursuing partnerships with organizations such as YMCAs to help implement effective fall prevention programs.

PARTNERING WITH THE YMCA TO SCALE-UP SUCCESSFUL PUBLIC HEALTH PROGRAMS

YMCAs are independent but federated organizations working to spread health and wellness in their communities. YMCAs offer classes for all ages, all skill levels, and all interests. As a national resource center, YMCA of the USA (Y-USA) supports over 2,600 YMCAs located across 10,000 U.S. neighborhoods and with 20.6 million members (http://www.ymca.net).

Y-USA has a history of collaborating on national public health initiatives (9, 10). Y-USA partnered with CDC and the National Association of Chronic Disease Directors to disseminate EnhanceFitness, an evidence-based exercise program for older adults. In the program, trained YMCA fitness staff and volunteers lead a comprehensive exercise routine shown to increase physical, mental, and social functioning in older adults (11). In the first year of this partnership, the program reached 2,000 older adults at 41 YMCAs. In another initiative, 157 YMCAs partnered with the LIVESTRONG Foundation for extensive training as hubs of support for cancer survivors. To date, over 21,000 survivors have been served by this initiative. Finally, CDC partnered with Y-USA to reach over 19,000 participants at 128 YMCAs to expand its evidence-based National Diabetes Prevention Program to participating communities (12). As part of this CDC-led program, YMCAs have trained their wellness instructors as “lifestyle coaches” to implement lifestyle-change programs focused on participants losing weight, being physically active, and coping with stress.

YMCA ADAPTS CDC’S OLDER ADULT FALL PREVENTION PROGRAM

Motivated by the success of the National Diabetes Prevention Program, CDC initiated a similar strategy to implement an evidence-based older adult fall prevention program using the YMCA infrastructure. With funding from the CDC, Y-USA licensed the rights to the Tai Chi Moving for Better Balance fall prevention program (13) and adapted the program to fit the YMCA training system. Y-USA reintroduced the program under the name, Y-Moving for Better Balance (Y-MFBB) and contracted with the program’s creator to train YMCA Faculty Trainers as Y-MFBB instructors. As of September 2013, 287 Y-MFBB instructors have been trained. To encourage implementation of Y-MFBB locally, Y-USA awarded 131 YMCAs grants of $1000 each to hold instructor trainings and initiate Y-MFBB classes.

In fall 2013, the Y-USA interviewed staff directors from 8 of the 75 YMCAs offering Y-MFBB in the last year to gather lessons learned about local Y-MFBB implementation. After approximately 17 months, these 8 YMCAs had reached 706 participants. Most participants were women, aged 65 years and older, and YMCA members (see Figure 1 depicting Y-MFBB participants). Participants reported discovering the Y-MFBB program through YMCA advertising, local community organizations, and from medical professionals. Cost to participate ranged from no additional charge for members to $70 per 12-week session, or approximately $3 per class, for a YMCA offering the program at an off-site facility. Four YMCAs reported an implementation cost of $386 per 12-week session, based mainly on instructor time.
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FIGURE 1 | Y-MFBB Class in Broome County, New York.



Overall, staff directors determined that fall prevention programing fit well with YMCA’s health and wellness mission, citing two main reasons for offering Y-MFBB: (1) the growing number of older adult members; and (2) the high incidence of falls among them. However, Y-MFBB instructors also need the opportunity to check program fidelity and offer progressively more challenging classes. With more Y-MFBB instructors and training, the directors are considering placing Y-MFBB into a larger portfolio of falls prevention programing at their sites. CDC is currently supporting the development of a national Y-MFBB rollout plan based on further research into program and implementation effectiveness.

NEXT STEPS

While CDC and state public health agencies have the tools to assess and address public health problems, community-based organizations are often tasked with delivering programs. The YMCA has been an important partner for scaling up the CDC fall prevention program to a wider and more diverse audience. This example of leveraging partnerships with organizations that already have a robust infrastructure in place for large-scale program delivery is critical for population-level gains. CDC will continue to work with organizations such as the YMCA to increase the availability of Y-MFBB and other evidence-based fall prevention programs to reduce fall risk among older adults.
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There are compelling data available, both for the rapidly expanding older adult population, and for the value of evidence-based health promotion and disease management programs (EBHPs). The systems approach to transforming our aging services delivery system has been brilliant, but there is an important system missing – our educational system. Building the infrastructure to create embedded and accessible healthy aging programs must take into account workforce preparation. Most of the people currently working in the aging services delivery system are doing so without the benefit of any formal education or an organized course of study about older adults and aging services. For the state of California, 61% of aging services agencies reported zero current staff with formal gerontology education, defined as having had even one academic course in aging content (1). In a national study, less than half (46.6%) of responding Area Agencies on Aging (AAAs) had at least one staff with either a certificate or degree in gerontology and almost 27% have an Evidence-Based Program (EBP) Coordinator position (2, 3). There was no data reported on aging services workforce preparedness in program planning, implementation, and evaluation of EBHP, even for the EBP Coordinator positions.

There are several reasons, even with the availability of over 600 gerontology higher education programs nationwide, that our current aging services workforce lacks needed academic preparation. The first reason is a historical one: beginning employment in aging services may have pre-dated the widespread availability of gerontology education programs. Recent labor force studies have documented the “aging” of the aging services workforce, with impending mass retirement of long-time leaders and service providers. In fact, the California labor force study noted above documented that 52% of the aging services workforce is age 50 or over (1). And, the national study of aging services personnel echoed concerns about the “aging” of the aging services workforce, noting that about 20% of current staff is projected to retire within the next 5 years (by 2015) (2, 3). This means that workers nearing retirement age may have been entering college in the late 1960s and early 1970s. The first gerontology education programs at colleges began about 1972, and there were very few available until the 1980s. These anticipated high rates of retirement will soon lead to rapid turnover and the opportunity for new personnel replacements, perhaps with gerontology education backgrounds, at all levels. However, this “opportunity” assumes that current health and aging services leadership often without formal “aging” education will deem it a priority to hire available individuals with gerontology degrees or aging specialty education.

The second reason for aging services workforce preparation deficits is also historical. Workforce preparedness for our aging society has been an important topic for decades – beginning with the landmark publication of the U.S. Health Services Resource Administration, Bureau of Health Professions (HRSA BHPr), entitled, “A National Agenda for Geriatric Education: White Papers” (4). The National Agenda documented the lack of training and preparedness for the many needed health and social service professions and concerns for major service delivery systems and higher education. A number of important recommendations were made in this report. Unfortunately, slow and incremental progress has been achieved in addressing them, especially in the area of public health and aging. The documented gaps in preparedness from the 1995 report were resounded in the 2008 Institute of Medicine Report, “Retooling for An Aging America” (5). The 2008 IOM Report summarized critical workforce preparedness deficits and called for increased competencies in every type of health and social services personnel at every level.

The interesting thing is that geriatric and gerontologic competencies do exist for many health and social service disciplines, including medicine, nursing, social work, pharmacy, gerontology, and others (6–11). Public health currently does not have competencies specific to addressing the needs of older adults (12).

In spite of the call for action, the existence of professional competencies, and the estimated 600 current gerontology programs in higher education, are we graduating a sufficient number of people to fill positions vacated by retirement? The answer is no. We are losing ground, and we did not have much “ground” to lose. A recent article in the Chronicles of Higher Education discussed an 11% reduction in the number of gerontology degree programs between 2000 and 2010 (13). The reasons cited were low enrollments, budget cuts for higher education programs, and few student incentives, such as availability of scholarships. It is clear that reductions in state budgets for higher education, and lack of funding at the federal level, have taken a toll on gerontology education at the very time the programs should be robust and productive.

The Eldercare Workforce Alliance has documented the geriatric workforce shortfall (14). Simply stated, there are not enough people specializing in geriatrics and gerontology education to provide optimal care and services to the impending “boom” of older adults. This is primarily because outside of the degree and certificate specializations in gerontology, there are few courses offered. In addition, courses offered are typically elective, not required. For example, in 2009–2010, only 2.8% of BSW graduates and 6.7% of MSW graduates completed a specialization in aging. This is an average of 5% across all social work graduates (15). In accredited Schools and Programs in Public Health, the numbers are even lower. National data for the academic year 2004–2005 show that less than 3% of public health students enrolled in even one aging-related course (16).

How can the educational system be engaged in national systems change efforts to promote healthy aging and provide services to those most in need? First, there is a need to bring them to the table. National and state policy and planning meetings must include representatives from higher education systems (e.g., community college system) and professional schools (e.g., public health). They have been left out; and as a result, the exciting promise of EBHPs is a well-kept secret from academic programs. This new content is upbeat, engaging, and a perfect way to entice students to enroll in their first aging-related class. In addition, involving educational systems’ leadership in policy and planning meetings for systematic expansion of healthy aging programs will enhance the administrative support for aging related classes and programs at all levels of higher education and professional training. The “national movement” for healthy aging programs will be seen as an opportunity for increased demand in gerontology and geriatric education and training.

The national and state inclusion of systems level higher education leaders in policy discussions is needed. In addition, efforts to build relationships at the local level between healthy aging program providers with colleges and universities must be strengthened. Currently, only about 60% of AAAs have an established relationship with a local college or university for the purpose of securing well-trained personnel as positions become available (2, 3). Involving students early on in practical training through internships at agencies can lead to a pipeline of well-prepared graduates. These graduates are then available for employment as jobs open up – this is a win-win for all concerned. National and state conferences for aging services providers should include sessions on success stories and best practices in establishing and managing such local network opportunities. By showcasing successful models, perhaps we can move from 60% to more than 90% of agencies working with higher education in this manner.

The provision of student incentives is a second key activity to promote geriatrics and gerontology education to support the healthy aging movement. Incentives can be the type of traditional training grants with payment for tuition and student stipends that long ago were a component of the Older Americans Act. Incentives may also be less tangible, in the form of better branding of gerontology education as a central support for sustaining the healthy aging workforce. Increasing the number, strength, and purpose of collaborative relationships between educational institutions and aging services organizations is necessary. If aging services organizations could provide meaningful (and perhaps paid) internships for students to gain practical experience in healthy aging programs, this would definitely incentivize students to enroll into classes.

A third way to strengthen educational system involvement into the healthy aging movement is to assure the relevance of educational programs by developing new tailored curricula for EBHP and healthy aging. An established and tested model is the Skills for Healthy Aging Resources and Programs (SHARP) Career Technical Education Certificate Program. SHARP© was developed in 2009 with funding from the U.S. Department of Education’s Funds for Improving Post-Secondary Education (FIPSE). It is a curriculum package that includes four first-year undergraduate courses. SHARP can be delivered as a component of community college or undergraduate programs, or as a stand-alone program for professional development of current aging services employees. It is competency-based and tailored to deliver content on healthy aging, behavior change, EBHP program implementation, and management. It also involves a service learning internship course that places students into agencies that are doing EBHPs.

SHARP has been delivered a total of six times in two California community colleges, with impressive evaluation results and much higher than average college retention (17). As a tested model educational program, it has been packaged for replication (curriculum, manual of procedures, evaluation tools, faculty development), so it can be adopted at other higher education institutions. A number of aging services providers have completed SHARP and brought its resources back into their agencies. Graduates of SHARP have been hired into agency positions, and agencies have even begun offering EBHP because of available SHARP graduates. Further information about SHARP can be requested from the author.

The education system may move slowly, but it can be responsive to workforce imperatives and addressing societal needs and opportunities. As the national movement for EBHP expansion and systems development was underway, the national education system was virtually ignored as a resource. Readying current agency personnel and recruiting volunteers to manage and lead EBHP was the focus of infrastructure capacity building to support programs. This may have been, by necessity, the first priority. However, to truly create national delivery systems and embed healthy aging programs into the fabric of how agencies and healthcare systems do their work, a steady supply of well-trained personnel are needed.

Looking to the future, it is imperative that content in gerontology, including EBHPs, is readily available within all levels of higher education programs. Utilizing social marketing principles to “brand” healthy aging curricula as essential and appealing may increase enrollments of students in a variety of disciplines. I can envision a future where all students graduating from any relevant program (health professionals, gerontology, public health, social services, business, public administration, etc.) are required to have coursework in healthy aging and EBHPs – it is just that important.
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Effect of physical activity, social support, and skills training on late-life emotional health: a systematic literature review and implications for public health research
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Purpose: Given that emotional health is a critical component of healthy aging, we undertook a systematic literature review to assess whether current interventions can positively affect older adults’ emotional health.

Methods: A national panel of health services and mental health researchers guided the review. Eligibility criteria included community-dwelling older adult (aged ≥ 50 years) samples, reproducible interventions, and emotional health outcomes, which included multiple domains and both positive (well-being) and illness-related (anxiety) dimensions. This review focused on three types of interventions – physical activity, social support, and skills training – given their public health significance and large number of studies identified. Panel members evaluated the strength of evidence (quality and effectiveness).

Results: In all, 292 articles met inclusion criteria. These included 83 exercise/physical activity, 25 social support, and 40 skills training interventions. For evidence rating, these 148 interventions were categorized into 64 pairings by intervention type and emotional health outcome, e.g., strength training targeting loneliness or social support to address mood. 83% of these pairings were rated at least fair quality. Expert panelists found sufficient evidence of effectiveness only for skills training interventions with health outcomes of decreasing anxiety and improving quality of life and self-efficacy. Due to limitations in reviewed studies, many intervention–outcome pairings yielded insufficient evidence.

Conclusion: Skills training interventions improved several aspects of emotional health in community-dwelling older adults, while the effects for other outcomes and interventions lacked clear evidence. We discuss the implications and challenges in moving forward in this important area.

Keywords: mental health, aged, health promotion, review

INTRODUCTION

Emotional health is increasingly viewed as a multidimensional construct that includes both positive and illness-related dimensions. Hendrie et al. (1) characterized emotional health as self-efficacy, depression, hostility and anger, anxiety, psychological stress, optimism, self-esteem, quality of life, and other domains assessed by multidimensional measures. A report (2) using data from the Behavioral Risk Factor Surveillance System (BRFSS) (3) identified six indicators reflecting positive and illness-related emotional health outcomes in older adults: social and emotional support; life satisfaction; frequent mental distress; current depression; lifetime diagnosis of depression; and lifetime diagnosis of anxiety disorders.

Mental health is increasingly viewed as part of public health’s mission, as important as physical health in contributing to overall health and well being (2). Epidemiologic data links a range of health outcomes, particularly mortality and cardiovascular disease, to emotions (1). Despite the public health importance, little is currently known about the effectiveness of interventions to promote emotional health in community-dwelling older adults. One of the few available reports (4) reviews studies from UK, finding some evidence to support significant small-to-moderate improvements in emotional health from select exercise programs including mixed exercise programs, strength and resistance, aerobic, walking, and individually targeted health promotion interventions. However, it also indicated a clear shortage of robust evidence for effective programs to improve late-life emotional health.

Although this review (4) addressed several important questions, a more rigorous review of the scientific literature is warranted. The primary objective of this systematic literature review was to identify interventions to promote emotional health of older adults aged 50 years and older. We sought to expand Windle and colleagues work by encompassing a wider range of community-based interventions, including more than UK-based studies, examining multiple domains of emotional health incorporating both positive and illness-related dimensions, and addressing community-dwelling older adults.

MATERIALS AND METHODS

DATA SOURCES

Conceptual framework and definition of emotional health

This review used the NIH’s Cognitive and Emotional Health Project (1, 5) to guide the development of our conceptual framework and definition of emotional health (Figure 1). Interventions to promote emotional health can influence various determinants of emotional health. These determinants include substance use and other behaviors, cognitive factors, psychosocial factors, emotional factors, and chronic conditions. Risk and protective factors for emotional health also included less modifiable biological and genetic factors and demographics. For the purpose of this review, we focused on interventions aimed at modifiable determinants.
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FIGURE 1 | Conceptual framework.



Borrowing from Hendrie and colleagues, we defined emotional health comprehensively as including both emotion regulation concepts (e.g., the ability to control/regulate emotions) and emotion intelligence (e.g., the ability to recognize and use emotions constructively). Most importantly, emotional health is multidimensional, involving positive mental health constructs, such as life satisfaction as well as illness-related domains such as anxiety. We used Hendrie and colleagues’ emotional health domains (1) and added “general well being” and “social support,” given research describing the relevance of these constructs to emotional health (6–8). The emotional health constructs used in this review are provided in the first row of Table 1. Finally, based on the literature, the conceptual model included longer term health outcomes associated with emotional health, including reductions in mortality and improvements in functional ability, morbidity of chronic conditions, and overall quality of life (entailing both physical and emotional well being).

Table 1 | Search terms used in electronic searches.
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Expert panel and review methods

This review was guided by an eight-member expert panel of health services and mental health researchers from around the United States representing psychology, psychiatry, geriatrics, public health, and social work. The systematic review methods were derived from the Guide to Community Preventive Services (“The Guide”) (9, 10) and the systematic literature review of strategies to address late-life depression (11), using a formal process to identify relevant studies, assess their quality, and summarize the evidence. We searched the peer-reviewed literature through June 2008 and updated the search in June 2012 using PubMed (www.ncbi.nlm.nih.gov), CINAHL (http://www.ebscohost.com/academic/cinahl-plus-with-full-text/), and PsycINFO (www.apa.org/pubs/databases/psycinfo/index.aspx) databases. Subject headings and text words reflected our study aims, including key concepts of “emotional health,” “older adults,” “community based,” and “intervention”; specific terms are provided in Table 1. References to meta-analyses and review papers were also examined, and expert panelists reviewed the citations of included articles.

STUDY SELECTION

Study inclusion criteria were (1) published data on populations aged 50 years and older, (2) community-based sample and setting, (3) clearly described intervention; and (4) “emotional health” operationalized using the list of constructs determined by the expert panel (see Table 1). There were no restrictions on sample size or study design. Articles were excluded if they: were not available in English; reported only a review of the literature, meta-analysis, or commentary; focused exclusively on inpatient or institutionalized persons. We included articles from any country as long as they were published in English. We excluded interventions that targeted depression given the overlap with a previously conducted review focusing on late-life depression (11). The emotional component of quality of life measures was included [e.g., the role emotional subscale of the SF-36 (12)]; however, physical subscales were excluded. For studies aimed at addressing outcomes not strictly emotional in nature (e.g., spirituality, caregiver burden), we required the inclusion of at least one other emotional health outcome from the list of constructs.

We used a two-step screening process evaluating abstracts and where necessary full text to assess whether articles met inclusion criteria. A standardized form was used to systematically collect key data from each article, including study design, sample size, intervention setting, outcome measures, results, and indicators of study quality. Data were compiled in summary tables that the expert panel used for the evidence rating. As employed in our prior review (11), we grouped articles into intervention type-emotional health outcome pairings to categorically rate the evidence. For example, skills training interventions aimed at reducing anxiety were paired together.

Expert panel members rated the quality and effectiveness of each intervention–outcome pairing (Table 2). For quality rating, panel members independently rated the set of studies for each intervention–outcome pairing as Good, Fair, or Limited. Because few pairings received a vote of “good,” the good and fair categories were collapsed into a single category labeled “at least fair” quality. For effectiveness ratings, the panel members independently rated each intervention–outcome pairing as Strong, Sufficient, or Insufficient. For any pairing rated as insufficient, panel members were asked to record whether the rating was due to (1) an insufficient number of available studies or (2) a sufficient number of available studies but an insufficient amount of data to determine effectiveness. As established at the start of the review process, final determination of quality and effectiveness was based on 80% agreement among panel members. The panel met to discuss areas of disagreement and panel members were allowed to change their votes after the discussion; however, they were not required to reach consensus.

Table 2 | Indicators of quality and effectiveness for rating the evidence.
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RESULTS

A total of 3,926 articles were identified in the initial search (1,250 from PubMed, 1,025 from PsycINFO, 1,631 from CINAHL, and 20 from reference lists of review articles or meta-analyses). 553 articles were duplicates and were eliminated (Figure 2). Two hundred ninety-two articles were eligible for inclusion, with the majority of the ineligible being excluded due to having too young of a sample size, not being an intervention study, or not having an emotional health outcome. Of the 292 eligible articles, the expert panel focused on three types of interventions relevant to public health practice and with ample studies for rating the evidence. These comprised a total of 148 of the 292 found articles: physical activity and/or exercise (n = 83), skills training (n = 40), and social support (n = 25) (Table 3). More than half of the studies (57%) were from the US or Canada, 19% were from European studies, 12% were from Australia or New Zealand, and 11% were from Asia. Thirty-nine percent of the articles specified that a theoretical framework that was used to inform the development of the intervention – one-third of the studies that evaluate an exercise or a social support intervention used a theoretical framework, while two-thirds of skills training interventions used a theoretical framework. Across interventions, the most common frameworks used across interventions were social cognitive theory, self-efficacy, and social learning theory. Other theories include the progressively lowered stress threshold model, the self-care deficit nursing theory of Orem, mindfulness meditation, self-management model of illness behavior, stress and coping theoretical framework, stress process models of caregiving, the transtheoretical model of behavior change, stages of change, negotiated adherence model, motivational interviewing, transforming hope theory, and Yalom group theory.
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FIGURE 2 | Literature review flow chart.



Table 3 | Intervention–outcome pairings for skills training, social support + skills training, and physical activity interventions.
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The physical activity and/or exercise interventions included aerobic activity, strength training, balance and flexibility interventions, motivational strategies, and a combination of exercise types. The skills training group included self-management [e.g., Chronic Disease Self-Management Program (CDSMP)], psycho-education, anger management, and stress management interventions. The social support group included interventions targeting direct or indirect provision of social support (e.g., interventions designed to improve ability to obtain support).

The 148 studies were subsequently grouped into 64 intervention type–outcome pairings, or categories, for rating the evidence, such as social support interventions aimed at elevating mood (Table 3). For quality, 53 (83%) of the intervention–outcome pairings were rated as having “at least fair” quality; only 11% of these had good quality. For effectiveness, a majority of pairings (89%) were deemed to have insufficient evidence, due to lack of studies (two or fewer) or inconclusive evidence (mixed results within or across studies). Herein, we will report findings for the three intervention–outcome pairings for which sufficient evidence was found. For further information about categories not presented or on detailed summary data tables, please contact the corresponding author.

INTERVENTION–OUTCOME PAIRINGS WITH SUFFICIENT EVIDENCE

Skills training

Sufficient evidence was found for effectiveness of skills training interventions to reduce anxiety and to promote quality of life and self-efficacy (from a total of 38 studies). These studies were rated as having “at least fair” quality. Of these studies, 11 were aimed at reducing anxiety, of which four involved randomized controlled trials (RCT). They involved 1,346 participants and represented a diverse subject population (e.g., caregivers and people with breast cancer, heart disease, or arthritis). Only three studies reported dropout rates, and in two of these, that rate was below 20%. Study duration varied from 2 to 12 months, although generally the active phase ranged from 6 to 8 weeks.

The report by López et al. (16) focused on caregivers in which the majority of care was provided to persons living with dementia (80%).They found a 38% decrease in mean anxiety score in the Hospital Anxiety and Depression Scale (HADS) (154) for traditional format skills training (60 min weekly over a period of 8 weeks) involving cognitive behavioral approaches, assertiveness training, self-esteem building exercises, and problem-solving skills training. The other studies using the HADS found a 10–20% decrease in anxiety scores after intervention (17, 18). The Williams (19) study of 71 women with breast cancer found no effect for a 20-min audiotape to teach skills for decreasing sleep, anxiety, and fatigue problems encountered during chemotherapy. Two non-randomized, controlled trials did not show a significant effect. One focused on asthma self-management and another focused on Chinese older adults with history of depression or anxiety, although there was a non-significant trend toward effectiveness (p < 0.10) (20, 21). Five single-group studies revealed mixed results (13, 22–25).

Eleven additional skills training studies aimed at emotional health as measured by the subscales of a quality of life measure such as the SF-36. There were eight RCTs, two quasi-experimental studies, and one single-group study. A total of 1,417 participants were included in these studies, with sample sizes ranging from 35 to 320, averaging between 75 and 100 participants. The duration of the interventions ranged from 1 week to 8 months, averaging between 6 and 8 weeks. Interventions included both group and individual-level activities. Dropout rates of less than 20% were reported for all but two studies. Seven studies [five RCTs (17, 35–39) and one non-RCT (40)] reported statistically significant improvements in at least one emotional health subscale of the SF-36 Quality of Life measure. Specifically, statistically significant improvements were reported for the vitality and role limitations emotional SF-36 subscales for Barnason et al.’s (35) phone-based home communication intervention for older adults with ischemic heart failure (p < 0.01). Similarly, Grant et al.’s (36) social problem-solving phone partnership for adult caregivers of stroke survivors improved quality of life subdomains (p = 0.013). McHugh et al.’s (17) share care health education and motivational interviewing program for adults waiting for elective CABG (p = 0.000), and Wallace et al.’s (37) nurse visit to develop a customized health plan for older adults exercising at a local senior center were found to be effective (p = 0.02). No significant improvements in vitality were found for Markle-Reid et al.’s (26, 38) individual-level program to bolster personal and environmental resources of frail, older home care clients although this study did find improvement using the role limitation emotional subscale. In addition to Grant et al. (36), Markle-Reid et al. (38), McHugh et al. (17), and Wallace et al. (37) studies, Hughes et al. (39) study of a workshop intervention for women with self-reported disabilities all reported significant improvements in the SF-36 mental health subscale. Furthermore, two studies (38, 40) found significant improvements in the mental health composite SF-36 measure (including vitality, mental health, and role limitation emotional). Significant improvements were demonstrated in two studies using emotional health subscales of quality of life-specific measures for older adults with heart failure (13, 22–25, 31, 35–38). The remaining two studies (29, 41) did not find improvements in emotional health subscales of different quality of life measures.

Sixteen skills training intervention studies were directed at improving self-efficacy. These studies included 11 RCTs, two observational studies, and three single-group studies. Seven of the studies were of interventions using the CDSMP. A total of 3,735 participants received skills training interventions, with sample sizes ranging from 33 to 728. Study duration averaged 6 to 8 weeks. Dropout rates, reported in half the studies, were less than 20%. The frequency of the skills training interventions was rarely reported. When reported, adherence to the intervention was typically less than 80%. The interventions were delivered most often in a group format and the control groups were generally usual care and wait-list control conditions. Eight of the 11 RCTs (14, 15, 26, 27, 35, 42–46) reported significant improvements in self-efficacy; three of the significant studies used CDSMP (15, 42, 45). Four of the five non-RCT studies (15, 20, 24, 32) also demonstrated significant improvements in self-efficacy. All but Smith et al. (20) study were single-group designs with 20–32% dropout rates.

Exercise and social support

The expert panel did not find sufficient evidence for either exercise or social support interventions to improve emotional health.

OTHER INTERVENTION–OUTCOME PAIRINGS

Skills training

The expert panel found insufficient evidence for 20 other skills training interventions that focused on other emotional health outcomes such as mood and stress. Most of these pairings were of at least fair quality. In addition, 82 studies were found that reported on the effects of physical activity and/or exercise on emotional health outcomes, and 25 studies looked at social support interventions. There was insufficient evidence of effectiveness for most of these intervention–outcome pairings and the panel rated most of the pairings as at least fair quality.

Exercise and physical activity

The expert panel did not reach consensus for several physical activity and exercise intervention–outcome pairings. First, the panel was split between ratings of sufficient and insufficient for stretching, flexibility, balance, or agility interventions to decrease fear of falling. Second, panel members did not agree on whether there was sufficient evidence that stretching, flexibility, balance or agility interventions improved self-efficacy, mastery, or locus of control. Panel members raised concerns about limited numbers of studies for any single outcome and about mixed results observed across the study outcomes. Finally, the expert panelists were split between evidence ratings of sufficient and insufficient for walking interventions that targeted anxiety or stress. Insufficient evidence was found for all other exercise and physical activity interventions.

Social support

The expert panel found insufficient evidence that the reviewed social support interventions improved emotional health.

DISCUSSION

This review examined three broad types of interventions designed to promote emotional health: physical activity and/or exercise, skills training, and social support. Among the interventions rated as having at least fair quality and sufficient evidence, we found that skills training interventions reduced anxiety; enhanced self-efficacy; and improved vitality, role functioning related to emotional limitations, and emotional health as measured in quality of life subscales. Skills training interventions are theorized to promote positive domains of emotional health through cognitive reframing, strengthening coping resources, and increasing the amount of support (or quality of support). We acknowledge that skills training may improve emotional health through improved self-efficacy, though the panel chose to view self-efficacy as its own emotional health domain. These interventions are designed for older adults with chronic conditions (e.g., arthritis, heart disease, physical disabilities) or informal caregivers (e.g., spouses, adult children) of older adults coping with dementia, stroke survivors, or mental illness making them quite generalizable. These populations were targeted by these interventions because chronic conditions or caregiving responsibilities increase the need for skills training, support, information, and resources.

The CDSMP was used as an intervention in seven of the skills training studies that showed sufficient evidence for improving quality of life or self-efficacy or decreasing anxiety. CDSMP has been shown to enhance stress management techniques, improve communication with physicians, increase confidence in ability to manage the condition, and improve role function (32, 42, 155–159). Improving self-management skills has been shown to impact other aspects of participants’ lives, such as their ability to manage their emotions, choose healthy foods and exercise activities, and activate their social network (158). This review is limited by its end date of June 2008. While it is beyond the scope of this project to conduct an updated systematic literature review, we recently searched for other review papers on skills training, exercise and/or physical activity, and social support interventions to promote emotional health. We found two review papers (160, 161) that reported similar findings as we report above, namely, sufficient evidence for skills training interventions impact on self-efficacy and quality of life and insufficient evidence for other emotional health outcomes. We also searched for intervention studies for those areas where sufficient evidence was found. Our search yielded 10 recently published articles (162–171), none of which reported different findings than reported above.

We defined “insufficient evidence of effectiveness” in two ways: either there were not enough studies of at least fair quality, or there were multiple studies with inconclusive data. Insufficient evidence did not mean that interventions were clearly ineffective. Very few intervention–outcome pairings were rated as at least fair quality. The expert panel identified the following common quality limitations: lack of descriptive information about the interventions, limited information about the statistical methods and analyses, and small sample sizes or underpowered studies. Additionally, features of some of the study designs made it difficult to detect changes in emotional health. For example, many studies included emotional health outcome measures that may not be responsive to small changes from programs of limited intensity and duration, and sampling “emotionally healthy” subjects that created ceiling effects. In fact, many of the reviewed aerobic physical activity interventions did not meet current national guidelines (140) for 150 min per week of moderate-intensity activity (though all reviewed strength/resistance interventions did meet existing criteria of 2 days per week).

Our review included a wide range of emotional health constructs. Some outcomes were entirely emotional (e.g., anxiety), whereas others included a mix of cognitive, emotional, and behavioral domains (e.g., self-efficacy). In addition, some studies included emotional health outcomes as their primary outcomes, whereas others included emotional health as intermediate outcomes or mediators of other health outcomes. Finally, there was a dearth of intervention studies on certain emotional health constructs, such as hopelessness, shame, guilt, regret, fear, neuroticism, boredom, positive energy, contentment, hardiness, resilience, emotional stability, emotional regulation/control, altruism, capacity to care, and happiness. In particular, positive constructs were underrepresented in the available literature. We were not surprised that there was limited evidence on interventions to promote emotional health, and particularly any studies lacking in positive emotional health constructs given the tendency (up until recently) to focus on disease prevention over health promotion. We anticipate that more research will include emotional health outcomes as models such as the socio-ecological model (67, 172) and guidelines such as the Public Health Action Plan to Integrate Mental Health Promotion and Mental Illness Prevention with Chronic Disease Prevention, 2011–2015 (74) emphasize the importance of emotional health in the larger public health goals.

Future research needs to address these quality concerns by attending to limitations with both internal and external validity. One way to do so is to use the RE-AIM framework, a conceptual approach for evaluating the translation of research into practice in “real-world” settings (141). RE-AIM stands for reach, effectiveness, adoption, implementation fidelity, and maintenance – five areas, which, if addressed, ensure that essential program goals are retained during the implementation process, resulting in greater external validity. More research is also needed to investigate the longer term, maintenance effects of interventions to promote positive emotional health, and address illness-related domains in older adults as most of the studies here were of short-term effectiveness. The prominence of theories such as social cognitive theory, social learning theory, and self-efficacy theory in those interventions with sufficient evidence may also be helpful to consider in future intervention design and development as they may have contributed to the optimization of participants’ quality of life and self-efficacy and minimization of anxiety symptoms.

Despite the gaps in the current research, our systematic review provides important information about interventions that can promote emotional health outcomes in community-dwelling older adults. Specifically, we found that skills training interventions resulted in improvements in both illness-related (anxiety) and positive (quality of life and self-efficacy) domains of emotional health. Given that more than one in four Americans lives with two or more concurrent chronic conditions, the challenges of managing multiple chronic conditions among the growing numbers of older persons are significant (50). One of the overarching goals of the U.S. Department of Health and Human Services’ Strategic Framework (58), Optimum Health and Quality of Life for Individuals with Multiple Chronic Conditions, is to “maximize the use of proven self-care management and other services by individuals with multiple chronic conditions.” As shown in this review, skills training interventions can offer important benefits in the realm of promoting emotional health in older adults. Given the expanding proportion of older adults in the US and globally, we hope this review will help in addressing some of challenges identified in this important area of study.
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Community-based organizations (CBOs) are moving rapidly to provide new health services proven to be health promoting, and importantly, desired by seniors. In particular, evidence-based programs (EBPs) that promote healthy behaviors and proper self-management of health conditions have become a valuable resource to CBOs by complementing formal healthcare services. Yet, the level of support needed for community adoption and implementation of current EBPs is insufficient to maximize CBOs’ ability to enhance the health of the senior population. Decision-making support is a critical factor in facilitating the use of EBPs such as those listed on national clearinghouses (e.g., National Council on Aging, NCOA) that address a local need or the need of a specific senior population. The Community Research Center for Senior Health (CRC-Senior Health) developed a web-based Toolkit (EvidenceToPrograms.com) to support CBOs in the selection, implementation, and evaluation of EBPs1. This Commentary will describe the rationale behind the tool, its development and basic structure and content. Additionally, plans for future development will be shared.

WHAT IS THE PURPOSE OF THIS TOOLKIT?

The purpose of this Toolkit is to build the capacity of CBOs to promote senior health and well-being through evidence-based programming. The toolkit does not promote or advocate for any specific EBP. Rather, it is intended to guide a user through a series of steps and decisions to facilitate an organization’s ability to provide programming that is desired and beneficial to the seniors being served.

WHO IS THE INTENDED TOOLKIT AUDIENCE?

The Toolkit is designed for organizations that are motivated to implement EBPs for seniors. Whether organizations are new to evidence-based programming or have been implementing EBPs for years, they will find useful materials in the Toolkit. For organizations with minimal experience, the Toolkit will function as a guide that provides the basic information needed to select, implement, and evaluate an EBP. For organizations with significant experience, the Toolkit will function as a primer that is useful in evaluating their approaches to program selection, implementation, and evaluation. Several ways are described in which organizations that serve seniors can optimize their use of the Toolkit. The Toolkit is also a useful and user-friendly online resource for healthcare professionals and students interested in learning about evidence-based programming. The Toolkit is designed to be a resource for organizations throughout the US who are interested in the promotion of health, regardless of the organization’s target clientele.

HOW WAS THE TOOLKIT DEVELOPED?

Toolkit development spanned 18 months and consisted of five major tasks: (1) determining which topics to address in the Toolkit; (2) scanning existing materials to identify resource gaps and materials to reference in the Toolkit; (3) developing the Toolkit content; (4) refining the Toolkit with adjustments suggested by a team of expert reviewers; and (5) creating a user-friendly website to feature the Toolkit. The diverse, expert advisory panel representing community health and health promotion researchers, state-level aging services, local community-based service providers, and national leaders in evidence-based programming reviewed the Toolkit content and provided feedback during development.

WHAT IS THE FORMAT OF THE TOOLKIT?

The format was designed based on feedback received during its development. The Toolkit is featured on an interactive, user-friendly website, EvidenceToPrograms.com. Users can explore paths for learning how to select an EBP as well as how to implement a selected program.

WHAT CONTENT IS IN THE TOOLKIT?

The Toolkit provides a comprehensive overview of program selection, implementation, and evaluation. The content of the Toolkit is divided into two sections: (1) selecting a suitable EBP and (2) implementing EBPs with fidelity. This includes information not commonly found on EBPs.

Each section is further divided into subsections offering questions, examples, and resources to help organizations anticipate and address barriers to implementing or maintaining a program. For example, Section 1 has three subsections: (a) what does it mean for a program to be evidence-based; (b) choosing which program to implement; and (c) how to evaluate the impact of the program on clients served. Each subsection is further organized into a series of more detailed questions to guide CBOs in the program selection and implementation process.

Several unique features are integrated into the Toolkit. Narrative text, lists, diagrams, and tables serve as a guide for community organizations through the process of selecting, implementing, and evaluating EBPs. Throughout the Toolkit, links have also been provided to useful materials from other organizations. Additionally, the Toolkit features an interactive flowchart that helps organizations estimate and increase their readiness to implement EBPs, regardless of their previous experience.

A section about sustaining the implemented program is also included. It acknowledges a major element, the difficulty of ensuring that the implemented program is maintained in the face of changes in funding, resource availability, and audience characteristics. The Toolkit offers strategies that can help organizations increase the sustainability of their implemented program.

WHAT ARE PLANS FOR FUTURE DEVELOPMENT?

EvidenceToPrograms.com was developed and is maintained as part of the CRC-Senior Health’s mission to engage individuals and their communities in programs that improve senior health and well-being. It is a critical element in a greater movement to improve population health via the availability and accessibility of community-based health supports and programs. Evidence-based programming provides CBOs an opportunity to take the lead in health promotion and to support seniors in self-management of chronic health conditions in settings that are associated with health, wellness, and leisure.

The CRC-Senior Health is dedicated to further development of EvidenceToProgram.com and is receptive to recommendations from Toolkit users as well as policy makers in the evidence-based programming arena. Broader use and dissemination of the Toolkit will allow CBOs throughout the US to improve the selection, implementation, and evaluation of EBPs, thus, enabling CBOs to effectively access and implement programs that match their clients’ needs.
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6. EXTRAPOLATE TO NATIONAL SAVINGS USING CENSUS DATA COMBINED WITH MEPS DATA
Number of American adults from census data by age 234,564,071 100%
18-44 112,806,642 48%
45-64 81,489,445 3%
65+ 40,267,984 7%
Estimated % of American adults having at least 1 chronic condition from MEPS data by age 77%
18-44 71%
45-64 84%
65+ 94%
Number of American adults aged 18 and older having at least one chronic condition 180,614,335
Cost savings if you could reach ALL American adults age 18+ having at least one chronic $65,709,373,342.03
condition
Include % of this population you want to reach 5%
Based on per participant program annual net savings ($ 363.81) for the population you want to $3,285,468,667.10

reach (5%), national health care savings can be estimated

*Be aware of potential imitations when presenting your data.
The cost estimates presented must be treated as general estimates, as they are not based on precise cost expenditures. Yet, we feel they are robust for purposes
of providing ballpark health care utilization costs, program delivery expenses, and estimated net savings to support the widespread dissemination and sustainability
of evidence-based chronic disesse self-manegement Droorains.
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1. EXAMINE THE PATTERN OF HEALTH CARE UTILIZATION WITHIN YOUR POPULATION
Emergency room (ER) visits
Include number of participants at baseline 170
Include number of participants reported visiting ER at baseline 21 18%
Include number of participants at 6 months 903
Include number of participants reported visiting ER at the first 6 months 18 13% 5%
Include number of participants at 12 months 825
Include number of participants reported visiting ER at the second 6 months 108 13% 5%
Hospitalizations
Include number of participants reporting hospitalization at baseline 164 14%
Include number of participants reporting hospitalization at the first 6 months 100 1% 3%
Include number of participants reporting hospitalization at the second 6 months 116 14% 0%

2. IDENTIFY MEAN COSTS FOR HEALTH CARE UTILIZATION FROM 2010 MEDICAL EXPENDITURE PANEL SURVEY (MEPS)

Age distribution

Include % for those 18-44 years of age 10%
Include % for those 45-64 years of age 31%
Include % for those 65-+ years of age 59%
ER visits

Mean costs of ER visits for those 18-44 years of age $1,465.00
Mean costs of ER visits for those 45-64 years of age $1,738.00
Mean costs of ER visits for those 65+ years of age $1,403.00
Age-adjusted cost of ER visits $1,513.05
Cost savings associated with ER visits per person at the first 6 months $75.65
Cost savings associated with ER visits per person at the second 6months $75.65
Total cost savings associated with ER visits per person at two time periods $151.31

Hospitalizations

Mean costs of hospitalizations for those 18-44 years of age $11,501.00
Mean costs of hospitalizations for those 45-64years of age $21,462.00
Mean costs of hospitalizations for those 65-+ years of age $18,554.00
Age-adjusted cost of hospitalizations $18,750.18
Cost savings associated with hospitalizations per person at the first 6 months $562.51
Cost savings associated with hospitalizations per person at the second 6 months $-
Total cost savings associated with hospitalizations per person at two time periods $562.51

3. ESTIMATE COSTS SAVED FROM REDUCED UTILIZATION FORTHE PERIOD OF TIME YOU ARE INTERESTED IN EXAMINING

Based on national information, potential annual health care savings per COSMP participant from $713.81
averting ER visits (§ 151.31) and hospitalizations ($ 562.51) can be estimated

4. ESTIMATE AVERAGE ANNUAL PROGRAM DELIVERY COSTS
Estimated program delivery costs per person in the National CDSMP study $350.00
5. DEDUCT ANNUAL PROGRAM COSTS FROM ESTIMATED HEALTH CARE UTILIZATION SAVINGS

Based on national information and using average CDSMP costs per participant ($ 350.00), net $363.81
cost savings related to ER visits and hospitalizations per COSMP participant can be estimated
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(%)

28.9
175
25.6
225
211

211

25.0
25.0
30.0
225

30.8
20.0
31.6
275
333

Some
(%)

39.5
30.0
359
30.0
325

39.5
25.0
30.0
275
225

256
30.0
275
225
282

A lot
(%)

7.9
20.0
16.4
225
20.2

18.4
20.0
225
20.0
275

15.8
30.0
15.0
225
25.6

Do not
know (%)

32
2.8
5.4
5.0
25

0.5
25
25
7.5
5.0

8.4
0.0
12.5
5.0
7.7
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At start Currently Improvement (%)

Knowledge about evidence- 2.73 3.92 43.6
based disease prevention

programs

Knowledge about RE-AIM 1.98 3.33 68.2

framework as a whole

Confidence applying the RE-AIM elements

Reach 2.13 3.43 61.0
Effectiveness 2.13 3.13 46.9
Adoption 2.08 3.35 61.1
Implementation 2.10 3.38 61.0
Maintenance 2.05 3.26 59.0

Items scored from, not at all (1) to a lot (4).
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Tasks

Planning in this initiative
Implementation of this initiative
Evaluation of this initiative

Planning efforts with other aging
programs

Implementation efforts with other
aging programs

Audiences
Providers
Community leaders
Policy makers
Evaluators

Disagree or
strongly
disagree (%)

5.0
25
25

5.0

25

25
25
5.0
0.0

Agree or
strongly
agree (%)

90.0
90.0
84.7

85.0

875

775
775
72.5
92:5

Do not
know
(%)

5.0
7.5
26

10.0

10.0

20.0
20.0
225

7.5
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Health outcome Baseline Post-intervention Adjusted change from baseline
(N =209)P (N =209)° to post-intervention®

N (%) N (%) Odds ratios from P-value
logistic models

Health status, satisfaction, and confidence

Excellent or very good health status 08 (52.2) 23 (58.9) .35 (1.03,1.77) 0.031
Very/mostly satisfied with physical activity levels 26 (60.9) 60 (76.9) 2.21 (1.60, 3.05) <0.001
Feel confident not falling (strongly agree or agree) 49 (74.9) 96 (93.8) 6.16 (3.48,10.89) <0.001
Self-reported functional status
No difficulty in walking across room 78 (86.4) 83 (88.4) .30 (0.83,2.02) 0.249
No difficulty in walking one block 149 (77.2) 66 (83.0) .60 (1.19,2.17) 0.002
No difficulty in stooping, crouching, and kneeling 71 (34.8) 85 (41.3) .32 (1.04, 1.68) 0.023
No difficulty in getting out of a straight back chair 41 (73.4) 63 (81.1) .67 (1.14,2.44) 0.008
No difficulty in climbing one flight of stairs 33 (64.6) 44 (72.0) .42 (1.03,1.68) 0.034

SD, standard deviation.

“Data are reported for n= 209 participants who completed both the baseline and post-intervention surveys.

°The sample size is slightly smaller than 209 for some health outcomes due to missing data. The amount of missing data ranges from 0 to 8% for different outcomes.
°Adjusted odds ratios from GEE logistic regression modeling the probability of response= 1 at an alpha of 0.05. All models account for repeated measures from the
same participant and are adjusted for gender, age, race, and state. An odds ratio > 1 represents a positive improvement in self-reported health.
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Changes inTUG times (in seconds) TUG at baseline TUG at post- Change inTUG from baseline

intervention to post-intervention®
N Mean (+SD) N Mean (+SD) N Mean (+SD) P-value
TUG times for all participants 199 11.2 (£6.7) 199 9.9 (+6.0) 199 —1.3(£2.7) <0.001
Low risk (enrollment TUG time < 12's) 154 9.1 (£1.4) 164 8.2 (£1.6) 154 —0.8 (+1.3) <0.001
High risk (enrollment TUG time > 12's) 45 18.5 (£11.2) 45 16.7 (+£10.5) 45 —2.7 (+£4.9) 0.001

SD, standard deviation.

?While 389 participants completed the TUG at enrollment, this table highlights the 199 participants who completed the TUG at both baseline and post-intervention.

b Paired t-tests with an alpha of 0.05 were used to compare changes in participants’ TUG times between baseline and post-intervention. A reduction in time indicates
a positive functional improvement.
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All enrolled Participants who Participants who X2 P-value

participants? completed both the completed only the
baseline enrollment baseline enroliment
and post-intervention survey
surveys
N =421 N =209 N=212
n (%) n (%) n (%)
Location 3.24 0.197
Oregon 85 (20.2) 35 (16.8) 50 (23.6)
Colorado 168 (39.9) 85 (40.7) 83 (39.2)
New York 168 (39.9) 89 (42.6) 79 (37.3)
Age group 8.96 0.01
60-69 115 (27.3) 61(29.2) 54 (25.5)
70-79 177 (42.0) 98 (46.9) 79 (37.3)
80+ 129 (30.6) 50 (23.9) 79 (37.3)
Gender 0.22 0.639
Female 335 (80.3) 169 (81.3) 166 (79.4)
Male 82 (19.7) 39 (18.8) 43 (20.6)
Missing 4 1 3
Race 0.1 0.742
White 388 (93.7) 192 (94.1) 196 (93.3)
Non-White 26 (6.3) 12 (5.9) 14 (6.7)
Missing 7 5 2
Ethnicity (Hispanic/Latino) 0.06 0.807
Yes 15 (3.7) 8(3.9) 7 (3.4)
No 395 (96.3) 198 (96.1) 197 (96.6)
Missing 1" 3 8
Self-reported health status 3.86 0.145
Excellent/very good 211 (50.7) 108 (562.2) 103 (49.3)
Good 165 (39.7) 85 (41.1) 80 (38.3)
Fair/poor 40 (9.6) 14 (6.8) 26 (12.4)
Missing 5 2 3
Referred by healthcare provider
Yes 35 (8.5) 18 (8.7) 17 (8.3) 0.03 0.872
No 378 (91.5) 189 (91.3) 189 (91.7)
Missing 8 2 6
Timed up and go (TUG) time at enrollment 5.65 0.017
Low risk (baseline TUG < 12s) 279 (71.7) 154 (770) 125 (66.1)
High risk (baseline TUG > 12s) 110 (28.3) 46 (23.0) 64 (33.9)
Missing 32 9 23
Participants who completed 70%+ classes 209 (49.6) 163 (78.0) 46 (21.7) 133.41 <0.001

2Enrolled participants include all persons 60 years and older who filled out the baseline enrolliment survey on the first day of the program (421/5637 participants).
Individual survey questions may have had missing data.
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What month/year did your State offer the first CDSMP training for master trainers to work
on the State evidence-based grant?

What month/year did you have your first lay leader training?

What month/year did you offer your first COSMP class?

What month/year did you start collecting outcome or data?

What month/year did you begin analyzing your data?

What month/year did you provide your first report back to your community settings?
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Do not know Notat all A little Some A lot

resource
Publications and Webinars
Re-aim.org website Q Q Q Q Q
Moving Ahead: Strategies and Tools to Plan, Conduct, and Main- Q Q Q a a

tain Effective Community-Based Physical Activity Programs for Older
Adults (blue cover monograph, produced by HAN)

RE-AIM for Program Planning: Overview and Applications (NCOA Q Q Q Q a
issue brief)

NCOA evidence-based online training modules Q Q Q a a
NCOA issue briefs on EBHP Q Q Q Q Q
Presentations and Centers

Presentations about RE-AIM at national meetings Q [} ] d u
Presentations about RE-AIM at state meetings Q Q Q a a
NCOA Center for Healthy Aging Technical Resource Center Q Q a a a
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RE-AIM is too academic

Monitoring RE-AIM elements requires special expertise

The different RE-AIM elements are easy to understand

The training I have received in how to apply RE-AIM is sufficient

RE-AIM takes too much time to implement

Measuring the successful application of different RE-AIM elements is difficult
Looking at just one or two RE-AIM elements is what I find most useful

I think it is best to try to track all of the RE-AIM elements

The training material explaining RE-AIM are easy to access

strongly  disagree  agree  strongly DK

disagree agree
Q Q Q Q Q
Q Q Q Q Q
Q Q Q Q Q
Q Q Q Q Q
Q Q Q Q Q
Q Q Q Q Q
Q Q Q Q Q
Q Q Q Q Q
a Q Q Q Q
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strongly  Disagree  agree  strongly DK

disagree agree
Planning in this initiative a ] a Qa Q
Implementation of this effort Q Q Q Q Q
Evaluation of this effort Q Q Q Q Q
Planning efforts with our other aging programs a Q a Q Q
Implementation efforts with our other aging programs a Q a Q a
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PLANNING:

Select community partners

Select evidence-based programs for implementation

Select host and/or implementation sites

Identify target populations (people who may participate in your program(s])
Select assessment/evaluation tools

IMPLEMENTATION/EVALUATION:
Plan or alter participant recruitment
Structure agendas and/or team meetings
Conduct midcourse evaluations
Structure reports

Present/publicize program findings

MAINTENANCE:

Address strategies for maintaining participant improvement
Guide discussions and/or planning around program sustainability
Secure funding for maintaining program delivery

Building infrastructure to maintain program staffing

Build capacity for ongoing quality assurance

notatall  alittle  some alot DK
a a a a a
a a a a a
Q a Q Qa Qa
a Q Q Qa Q
] a a a a
Q Qa Q Q Qa
a Q Q Qa Q
] a a a a
Qa a a a a
Qa a Qa Qa a
] a a a a
a a a a a
Qa a Qa Qa Qa
a Qa Q Q Qa
a Q Q Qa Qa

What other decisions have been influenced by the RE-AIM framework and approach?
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How knowledgeable are you now about evidence-based disease prevention
programs?

How knowledgeable are you about RE-AIM framework as a whole?

How confident are you that you can now apply the RE-AIM element:
Reach?

Effectiveness?

Adoption?

Implementation?

Maintenance?

not at all

a little

some

a lot
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How familiar were you with evidence-based disease prevention programs? a Q Q d d

How knowledgeable were you with the RE-AIM framework as a whole? a a Q ) a

How confident were you at the start of your grant-funding in applying the
RE-AIM element:

Reach? a a Q Q Q
Effectiveness? a a Q Q Q
Adoption? Q Q Q Q Q
Implementation? u ] Q ] a
Maintenance? [l | (| ] | [l |
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Program Referrals/Contacts
493

Incligible
12

Consented

323

Randomized to Intervention
Survivors Caregivers
173 36

Randomized to Lagged Control
Survivors Caregivers
94 20

Baseline
Survivors
169% (97.7%)

Caregivers
29 (80.5%)

Final (6 month measure)

Survivors
117*(69.2%)

Caregivers
20 (69.0%)

Bascline
Survivors
89* (94.7%)

Caregivers
15(75.0%)

Final (6 month measure
Survivors Caregivers
72% (81.0%) 7 (46.7%)

* Subjects included in repeated measures outcome analysis
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Age (years)
Under 50
50-64
65-79
80+

Sex
Male
Female

Lives alone
No
Yes

Number of chronic conditions
1
2
3+

Disease prevalence
Arthritis
Cancer
Depression
Diabetes
Heart disease
Hypertension
Lung disease
Stroke
Osteoporosis
Other

Percent of ZIP Code under 200% poverty level
Percent of African American residents in ZIP Code

Delivery site type
Senior Center/AAA
Healthcare organization
Residential facility
Community/multipurpose-facility/library
Faith-based organization

Total
(n=11,895)

68.46 (+12.06)
6.6%
26.5%
49.7%
17.1%

16.8%
83.2%

92.3%
77%

2.53 (£1.41)
28.0%
27.7%
44.3%

50.3%
74%
14.4%
479%
175%
64.1%
18.9%
77%
10.0%
15.0%

34.59 (+8.22)
4748 (+29.20)

36.5%
156.5%
24.1%
M.2%
12.8%

1 Chronic
condition
(n=3,331)

66.95 (+13.70)
10.8%
25.5%
46.6%
17.2%

22.1%
779%

79.3%
20.7%

14.9%
2.0%
3.1%

34.8%
2.3%

26.3%
3.9%
1.3%
1.6%
9.9%

35.14 (+£8.02)
4780 (£29.49)

40.0%
13.7%
18.6%
11.6%
16.0%

2 Chronic
conditions
(n=3,294)

68.46 (+£12.21)
6.9%
272%
478%
18.1%

16.0%
84.0%

97.3%
2.7%

44.7%
4.9%
8.2%

38.4%
9.5%

66.2%
8.1%
4.3%
5.3%

0.4%

34.33 (£8.21)

478

T

+29.22)

34.5%
6.6%
22.7%
2.5%
3.7%

3+ Chronic
conditions
(n=5,270)

69.41 (£10.69)
3.7%
26.8%
53.0%
16.5%

13.9%
86.1%

975%
2.5%

76.3%
12.4%
25.3%
62.1%
32.2%
86.6%
36.2%
13.9%
18.1%
21.1%

34.40 (+8.34)
4706 (+29.01)

35.6%
15.8%
28.4%
10.0%
10.2%

X2 or f

42.57
180.53

100.52

1116.18

3139.78
369.93
960.76
77704

1465.08

3234.57

1651.38
530.15
729.44
276.60

10.73
0.96

178.72

P

<0.001
<0.001

<0.001

<0.001

<0.00
<0.00
<0.00
<0.00
<0.00
<0.00
<0.00
<0.00
<0.00
<0.00

<0.00
0.381

<0.00

Non-successful
completion
(n=2,445)

67.21 (£12.69)
8.4%
29.4%
46.0%
16.2%

19.6%
80.4%

96.4%
3.6%

2.64 (£1.47)
25.8%
278%
46.4%

52.1%
7.9%
18.1%
44.2%
18.5%
65.1%
21.7%
8.6%
10.4%
16.8%

34.72 (£8.15)
48.67 (£27.70)

31.2%
18.0%
29.4%
10.6%
10.8%

Successful
completion
(n=9,450)

68.78 (11.87)
6.1%
25.8%
50.7%
174%

16.1%
83.9%

91.3%
8.7%

2.51 (£1.40)
28.6%
277%
43.8%

49.9%
73%
13.4%
48.9%
173%
63.8%
18.2%
75%
9.8%
14.6%

34.55 (+8.24)
4717 (£29.07)

379%
14.8%
22.7%
11.3%
13.3%

X2 ort

—5.63
35.89

16.69

70.28

3.93
8.42

3.98
1.21
35.38
16.87
2.05
137
16.30
3.67
0.78
727

0.89
2.24

82.70%

<0.001
<0.001

<0.001

<0.001

<0.001
0.015

0.046
0.271
<0.001
<0.001
0.152
0.242
<0.001
0.055
0.378
0.007

0.375
0.025

<0.001
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Table 1 | Continued

Session title

Content outline Target audience

5) Traumatic brain injury (TBI)
6) Cognitive impairment
b. Environmental risk factors
1) Home safety
2) Safety factors outside the home
3. Strategies for managing falls
a. Regular exercise program
b. Have healthcare provider review meds
c. Have vision checked
d. Make home safer
4.Tailored communication
a. Communication approaches
) General messaging
2) Targeted messaging
3) Segmented messaging
4) Tailored messaging
b. Reasons to tailor messages
c. Research on tailoring
d. Steps in tailoring
) Analyze a health problem
2) ldentify pertinent characteristics
3) Develop pertinent messaging
e. Key fall prevention messages
5. Application of behavior change concepts to fall prevention
and reduction
a. Review game
b. Case studies
6. Skills to work with older adults/CHW/P to implement
behavioral changes to prevent falls

a. Interviews with older adults
b. Practice assessments

Session length
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Table 1 | Continued
Session title Content outline Target audience Session length

4) Communicating with care givers
5) Communicating with health professionals
b. Tailored messaging
1) Assessment
a) Stage of behavioral change of the individual
b) Personal characteristics of the individual
2) Message creation and delivery
a) Analyze falls prevention strategies
b) Identify characteristics
c) Develop relevant messages
3. Apply communication skills to case scenarios and identify
risk factors to reduce risk of falling
a. Case studies
b. Role play
4. Develop and implement a fall prevention plan
a. Role play
b. Interview an older adult
5. Identify resources for fall prevention
a. Group and individual activities

Session 3: helping older 1. Theories of health behavior change CHW/P instructors 5h/5 CEUs
adults change their health a. Why talk about behavior change

behaviors to prevent falls and b. Health belief model

related injuries: health 1) Constructs

behavior change theories a) Perceived susceptibility

b) Perceived severity
c) Perceived benefits
d) Perceived barriers
e) Perceived self-efficacy
f) Cues to action
2) Scenarios
c. Trans-theoretical model
1) Stages of change
a) Pre-contemplation
b) Contemplation
c¢) Preparation
d) Action
e) Maintenance
2) Processes of change
3) Scenarios
d. Theory of reasoned action/theory of planned behavior
1) Constructs
a) Attitude
b) Norm
¢) Intention
d) Perceived behavioral control
2) Scenarios
2. Fall prevention risk factors
a. Individual risk factors
1) Physical mobility
2) Medications
3) Transitioning home from hospital
4) Fear of falling
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Fall prevention: curriculum for community health workers/promotores
How can CHW/promotores help older adults stay safe from falls and related injuries?

Session title Content outline Target audience Session length
Session 1: ways to prevent 1. Statistics on falls among older adults CHW/P 4h/4 CEUs

falls and related injuries in a. Why talk about fall prevention?

older adults b. Goals of the session

c. The facts on falls
U.S. falls statistics
Local falls statistics

2
2.Common risk factors for falling

a. Individual risk factors
Physical mobility
edications

2

w

lransitioning home from hospital

N

Fear of falling
lraumatic brain injury (TBI)
Cognitive impairment

o

)
)
)
)
)
)

6

a. Environmental risk factors

Home safety

2) Safety factors outside the home

3. How to identify and address risk factors
a. Assessments

Home fall prevention assessment for older adults
2) Check your risk for falling — self assessment
b. Communication strategies
Closed and open-ended questions
4. How to prevent and reduce falls
a. Prevention tips
1) Regular exercise program
2) Have healthcare provider review medications
3) Have vision checked
4) Make home safer

b. Putting information into action
1) Case studies & role play
2

dentification of resources

Session 2: learning skills to 1. Risk factors for falls CHW/P 4 h/4 CEUs
reduce falls and related a. Individual risk factors
injuries 1) Physical mobility
2) Medications
3
4
5
6) Cognitive impairment
b. Environmental risk factors
1) Home safety
2) Safety factors outside the home
2. Enhance communication skills to tailor messages and ask open-ended questions

Transitioning home from hospital

Fear of falling

Traumatic brain injury (TBI)

a. Strategies to communicate effectively about falls prevention
1) Closed and open-ended questions
2) Observe, record, and report
3) Communicating with older adults
a) What to do if an older adult falls
b) How to get up from a fall
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Administration on Aging
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Age: under 50 years

Age: 50-64 years

Age: 65-79years

Age 80+ years

Male

Female

Live alone: no

Live alone yes

Number of chronic conditions: 1
Number of chronic conditions: 2
Number of chronic conditions: 3+
Senior Center/AAA

Healthcare organization

Residential facility
Community/multipurpose facility/library
Faith-based organization

Percent of ZIP Code under 200% poverty level

95% Cl

1.00
2.38
.00
.04
.05
.00
0.92
0.70
0.61
0.87
0.99

P

0.001
0.025
0.763

<0.001

<0.001
0.454
0.365
0.280

<0.001

<0.001
0.165
0.024

OR, odds ratio; 95% Cl, 95% confidence interval; attending fewer than four workshop sessions, referent.

Lower

0.578
0.738
0.897

1.106

1.892

0.932
0.944

0.785
0.590
0.5623
0.719
0.988

Upper

0.863
0.980
.160

.397

3.007

172
A7

.073
0.833
0.720
.064
0.999
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Number of unique counties served
Number of workshops delivered
Number of unique implementation sites
Time to enroll (in months)

Participants reached by CDSME workshop type
Arthritis self-management program (ASMP)

Chronic disease self-management program (CDSMP)
Chronic pain self-management program (CPSMP)
Diabetes self-management program (DSMP)
Spanish ASMP

Tomando control de su dabetes (Spanish DSMP)
Tomando control de su salud (Spanish CDSMP)

Delivery site types

Senior center/AAA

Healthcare organizations
Residential facilities
Community/multi-purpose facilities
Faith-based organizations
Educational institutions

County health departments

Tribal organizations

Workplaces
Other

Workshop language

English

Spanish

Number of participants enrolled in workshop
Number of sessions attended

Successful completion (attend 4+ sessions)
No
Yes

Delivery site

Metro

Non-Metro

Percent of families below poverty

Total

1,786
8,702
5,586
25.91

0.5%
78.4%
0.5%
10.3%
0.1%
1.4%
8.9%

29.2%
21.1%
17.6%
9.9%
8.4%
2.3%
1.3%
0.2%
0.5%
9.5%

89.6%
10.4%
12.69 (+4.18)
4.38 (+£1.72)

25.1%
74.9%

79.6%
20.4%
1128 (£5.39)

Participant
1-25,000

853
2,226
1,705

9.37

0.8%
80.2%
0.0%
8.3%
0.3%
0.8%
9.5%

30.5%

23.0%
13.4%
9.2%
9.3%
2.7%
1.4%
0.2%
1.0%
9.4%

89.3%
10.7%
12.61 (£4.22)
4.36 (+1.75)

25.9%
741%

78.6%
21.4%
10.76 (£4.11)

Participant
25,001-50,000

1,048
2,138
1,727
6.00

0.4%
79.5%
0.6%
9.4%
0.0%
1.1%
8.9%

274%
20.5%
18.5%
10.2%
8.9%
2.1%
1.3%
0.2%
0.6%
10.2%

90.0%
10.0%
12.78 (+4.17)
4.38 (£ 1.71)

25.3%
74.7%

776%
22.4%
11.41 (£5.49)

Participant
50,001-75,000

988
2,184
1,764

5.17

0.1%
75.6%
0.4%
1M.3%
0.0%
2.5%
10.1%

30.5%
20.5%
19.8%
10.2%
6.7%
1.5%
1.0%
0.1%
0.4%
9.3%

87.4%
12.6%
12.66 (+4.18)
4.40 (+1.68)

23.9%
76.1%

82.6%
17.4%
11.48 (£15.67)

Participant
75,001-100,000

1,109

2,164
1,769
5.37

0.5%
78.3%
1.0%
12.0%
0.0%
1.2%
70%

28.3%
20.5%
18.8%
10.0%
8.7%
2.8%
1.4%
0.2%
0.2%
9.1%

91.8%
8.2%
12.71 (£4.14)
4.37 (£1.72)

25.4%
74.6%

79.6%
20.4%
11.46 (£16.05)
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Age (average)
Age group
Under 50
50-64

65-79

80+

Sex
Male
Female

Hispanic ethnicity
No
Yes

Race

White

African American

Asian/Pacific Islander

American Indian/Alaska native
Other/multiple races

Number of chronic conditions (average)

Number of chronic conditions
0 Conditions

1 Condition

2 Condition

3+ Condition

Live alone
No
Yes

Participant residence
Metro
Non-metro

Total

67.09 (£14.58)

12.0%
25.3%
42.7%
19.9%

22.1%
779%

82.6%
17.4%

66.0%
21.7%
4.5%
1.6%
6.2%
2.20 (£1.71)

18.2%
20.9%
21.3%
39.6%

84.4%
16.6%

78.2%
21.8%

Participant
1-25,000

67.37 (£14.31)

11.0%
26.0%
42.7%
20.3%

21.9%
78.1%

80.9%
19.1%

69.2%
19.3%
5.2%
1.4%
5.0%
1.96 (£1.63)

22.5%
22.0%
21.2%
34.3%

78.1%
21.9%

778%
22.2%

Participant
25,001-50,000

66.67 (£14.71)

12.7%
26.3%
41.6%
19.5%

23.2%
76.8%

83.3%
16.7%

65.0%
22.4%
4.8%
1.6%
6.3%
2.25 (£1.17)

171%
21.0%
21.1%
40.7%

86.0%
14.0%

770%
23.0%

Participant
50,001-75,000

67.28 (+£14.62)

12.2%
24.2%
43.2%
20.3%

211%
78.9%

80.5%
19.5%

63.9%
22.7%
4.2%
1.8%
74%
2.28 (£1.74)

17.0%
20.6%
20.9%
41.5%

85.0%
16.0%

80.9%
19.1%

Participant
75,001-100,000

67.05 (414.66)

12.2%
24.6%
43.4%
19.7%

22.1%
779%

85.6%
14.4%

66.3%
22.1%
41%
1.56%
6.0%
2.31 (£1.73)

16.3%
19.8%
21.9%
42.0%

88.7%
11.3%

772%
22.8%
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Variables % Mean (SD)

Age (in years) 65.4(14.3)
Female 827
Race/ethnicity -
Non-Hispanic White 65.2
African American 16.0
Hispanic 223
Other 6.5
Workshop completion rate 79.1
Education (1-23) 12.9(3.8)
Atleast two chronic conditions 790
PHQ-8 depression (0-24) 66(55)
Healthy days (0-30) 179 (11.5)
EQ-5D (0-1)* 0.736 (0.156)

*In our sample, EQ-5D value ranges from 0.411 to 0.995.
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Overall ICER by depression status based on PHQ-8 score

QALYs =0.007 Depressed at baseline
QALYs = 0.006°
Average cost-ranges ICER = average cost/QALYs Average cost-ranges ICER = average cost/QALYs

Max  Median  Min Max Median Min Max  Median  Min Max Median Min

$583 $350 $219 $83285 $50,000 $31,285 $583 $350 $219 $97166 $58333  $36500

*Incremental QALY e
*Incremental QALY s,

Not depressed at baseline
QALYs =0.026"

Average cost-ranges ICER = average cost/QALYs
Max Median Min  Max  Median  Min

$683  $350 $219  $22423  $13461 $8423
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HRQOL Depression at baseline (PHQ-8 >10) Difference in scores: Difference in scores:

measures
Yes
Baseline  6-months  12-months

Healthy days  16.4 (11.5) 173(1.4) 179 (M.2)
EQ-6D 0.721(0.15) 0.728(0.15) 0.737 (0.15)

baseline and 6-months  baseline and 12-months
No Yes No Yes No
Baseline  6-months 12-months

24.1(8.8) 24.9(8.8) 27269 033 0.52 0.01 0.001
0.825(0.11) 0.830(0.13) 0.861(0.10) 0.29 0.96 0.007 0.005
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HRQOL measures Baseline 6months 12months p-value for the change
Baseline and 6 months Baseline and 12months

Healthy days (0-30) 179 (11.5) 18.5 (11.4) 19.2 (11.1) 0.25 <0.001
EQ-6D (0-1) 0.736 (0.156) 0.743 (0.156) 0.755 (0.152) 0.32 <0.001
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Baseline characteristic

DEMOGRAPHIC CHARACTERISTICS
Mean age

Mean years of education

Percent male

Percent African-American

Percent Hispanic

Percent non-Hispanic White

WORKSHOP PARTICIPATION

Mean number of sessions attended (0-6)
Completed program (4 +)

Participated in HbA1c study

Completed 6-month questionnaire
Completed 12-month questionnaire

HEALTH INDICATORS
Number of Chronic diseases
PHQ depression

General health

HEALTH BEHAVIORS

% Exercised (past week)
Communication with MD
Medication adherence
HEALTH-CARE UTILIZATION
# of physician visits

# ED visits

# of hospital nights

Consented
(N =260)

73.7 (6.07)
13.1 (3.97)
16.5%
15.0%
18.9%
61.5%

4.92 (1.61)
85.5%
12.7%
96.0%
92.3%

3.03 (1.55)
5.35 (4.56)
3.07 (0.882)

76.5%
2.66 (1.33)
0.808 (1.05)

3.80 (3.54)
0.142 (0.411)
0.946 (4.08)

Refused
(N =269)

74.2 (5.08)
13.2 (3.23)
16.7%
12.6%
9.29%
68.3%

4.23 (1.96)
72.9%
9.29%
90.0%
80.3%

2.78 (1.45)
4.79 (4.43)
2.99 (0.916)

76.1%
2.81(1.32)
0.732 (0.971)

3.29 (3.20)
0.205 (0.610)
0.300 (1.02)

No response
(N=87)

73.7 (56.17)
12.6 (4.4)
16.1%
23.0%
21.8%
476%

4.13 (1.89)
69.0%
5.75%
48.3%
35.6%

2.44 (1.18)
6.06 (5.10)
3.14 (0.904)

71.3%
2.57 (1.46)
0.779 (1.04)

2.52(3.07)
0.118 (0.359)
0.977 (4.90)

P-value (A)
consent versus
no consent

0.419
0.997
0.991
0.388
0.031
0.660

<0.001
<0.001

0.084
<0.001
<0.001

0.005
0.513
0.516

0.809
0.421
0.440

0.012
0.658
0.045

P-value (B)
consent versus
decline

0.315
0.623
0.953
0.432
0.002
0.104

<0.001

<0.001
0.211
0.029

<0.001

0.052
0.155
0.282

0.908
0.202
0.392

0.081
0.486
0.063

P-value (C)
response versus
no response

0.707
0.261
0.900
0.057
0.098
0.002

0.037
0.033
0.137
<0.001
<0.001

0.001
0.061
0.302

0.313
0.276
0.935

0.009
0.526
0.468

For means, standard deviations are given in parentheses. Percentages are the percent within each of the three categories (consenters, refusers, and non-responders)

that belong to the variable (e.g., 16.5% of consenters were male compared to 16.7% of refusers).

P-values are from chi-square test for categorical variables and from independent sample t-tests for continuous variables, except number of ED visits and number of

hospital nights, which are from Wilcoxon rank sum tests. P(A) compares those who consented (N= 260) with all who did not consent (N= 356). P(B) compares those

who consented (N= 260) with those who actively declined to consent (N= 269). P(C) compares those who responded (N= 529) with those who did not respond

(N=87).
P-values less than 0 05 are shown in italics.
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Baseline measure Consented Refused

(N =246) (N =241)
HEALTH INDICATORS
PHQ depression —0.614 (3.85) —0.575 (4.05)
General health —0.069 (0.721) —0.575 (4.05)
HEALTH BEHAVIORS
% Exercised (past week) 0.094 (0.465) 0.075 (0.450)
Communication with MD 0.122 (1.14) 0.201 (1.15)
Medication adherence —0.036 (1.01) —0.074 (1.04)
HEALTH-CARE UTILIZATION
No. of physician visits 0.150 (3.55) 0.148 (3.82)
No. ED visits 0.029 (0.602) —0.113 (0.196)
No. of hospital nights —0.154 (5.77) 0.188 (2.38)

No response
(N=42)

—0.610 (4.28)
—0.095 (0.932)

0.122 (0.657)
—0.283 (0.986)
0.214 (1.18)

0.366 (3.00)
0.0 (0.392)
—0.50 (2.39)

P-value (A)
consent versus
no consent

0.923
0.805

0.762
0.922
0.958

0.925
0.046
0.835

P-value (B)
consent versus
decline

0.914
0.721

0.644
0.466
0.682

0.995
0.032
0.696

P-value (C)
response versus
no response

0.981
0.799

0.620
0.023
0.107

0.713
0.754
0.518

Standard deviations are given in parentheses. P-values are from independent sample t-tests, except number of ED visits and number of hospital nights, which are
from Wilcoxon rank sum tests. P (A) compares those who consented (N = 246) with all who did not consent (N= 281). P (B) compares those who consented (N= 246)

with those who actively declined to consent (N=241). P (C) compares those who responded (N= 487) with those who did not respond (N= 40).

P-values less than 0.05 are shown in italics.
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Characteristics Frequency (%)

Age, mean (SD) (range: 56-95) 778(93)
Sex
Male 13 (19.4)
Female 54 (80.6)
Residential status
Living alone 29 (43.9)
Living with others 37(86.1)
Self-rated health
Excellent 57
Very good 17 (26.2)
Good 27 @15)
Fair 15 (23.1)
Poor 1(15)
Numbers of chronic condition
None 11 (15.5)
1-2 44 (61.9)
3+ 16 (22.5)
Delivery sites
Senior centers 15 21.1)
Community centers 2(28)
Residential facilities 37 (52.1)
Faith-based organizations 9(12.7)
Otherparks department facilities 8(113)

Different numbers of missing cases were observed for each variable. Missing
cases were excluded from calculations and analyses.
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Pre (SD)

Total participants 12.89 (5.08)
Age groups

Young-old (n=14) 974 2.21)

Mid-old (n=16) 1167 (3.43)

Old-old (n=34) 14.85 (6.06)
Sex

Male (n=13) 12.41 (4.00)

Female (n=54) 12.95 (5.45)
Living status

Living alone (n=29) 12.93 (4.05)

Living with others (n=37) 12,61 (5.92)
Delivery sites

Senior/community centers (n=15) 14.96 (720)

Residential facilities (n=38) 13.58 (4.51)

Others (n=19) 9.90 (2.27)
Self-rated health groups

Excellent/VG/good (n=57) 12.77 (5.41)

Fairfpoor (n=11) 13.08 (2.78)

Post (SD)

11.95 (4.30)

8.89 (2.06)
10.83 (2.80)
13.82 (5.00)

1153 (3.59)
12.08 (4.62)

12.66 (3.44)
1132 (5.04)

13.30 (6.21)
1279 (3.69)
9.24 2.02)

11.87 (4.56)
11.86 (3.36)

t-Value

322

2.60
225
220

133
277

052
4.45

352
156
254

3.06
125

P

0.002

0.018
0.040
0.035

0.208
0.008

0.605
<0.001

0.003
0.128
0.020

0.003
0.240

Different numbers of missing cases were observed for each variable. Missing cases were excluded from calculations and analyses.

Cohen’s d

0.25

0.40
0.27
0.19

0.23
0.17

0.07
023

0.25
0.19
0.31

0.18
0.40
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Table 1 | Continued

Strategic direction

Strengthen
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Comparative
effectiveness studies
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National objectives

Convening stakeholders

Professional training
opportunities

Capacity building

CDC program examples?®

The University of North Carolina PRC conducted a study of CDSMP and ASMP among people
with arthritis that documented the equivalence of these two interventions for people with
arthritis (26).

The University of Pittsburg PRC conducted a study of preventing falls among older adults that
compared 3 strategies: usual care, an education program, or an education-plus-exercise
program (http://www.caph.pitt.edu/wps/docs/falls/FP_AlbertfallsCDCpresentation9-25-11.pdf).

CDC's Heart Disease and Stroke Prevention Program is collaborating with the Vermont Blue
Print for Health to explore the use of community-health workers as part of the primary care
eam to help assess patients’ needs and coordinate community-based support services (27).

The Healthy Aging Research Network, a thematic network of the PRC Program, developed and
implemented a national research and dissemination agenda related to the public health aspects
of healthy aging (28).

The Managing Epilepsy Well Network, a thematic network of the PRC Program, includes
interdisciplinary teams of researchers who collaborate across mental health and epilepsy
sectors to develop and implement evidence-based self-management programs that target both
physical and mental health needs of people with epilepsy (29).

The Osteoarthritis Action Alliance, under the auspices of the Arthritis Foundation, provides a
orum for multiple organizations to work collaboratively to advance the osteoarthritis public
health agenda including increasing physical activity and fostering self-management education
(http://www.oaaction.org).

The U.S. Department of Health and Human Services developed the document, The Multiple
Chronic Conditions: A Strategic Framework that outlines national strategies for improving
health and quality of life for individuals with multiple chronic conditions (MCC), and cites the
use of proven self-care management and other services by individuals with MCC as one of its’
our strategic goals (10).

CDC staff participated in the development of the International Framework for Chronic Condition
Self-Management Support that highlights priority strategic directions to advance the research,
policy, and practice of self-management support (11).

Healthy People 2020 includes objectives to increase participation in self-management
education among select chronic disease populations including people with arthritis and diabetes
(http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicld=3;
http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicld=8).

CDC collaborated with the Arthritis Foundation to convene a broad stakeholder group that
developed Environmental and Policy Strategies to Increase Physical Activity among People with
Arthritis; this document recommends strategies for action in 6 sectors including community,
business, healthcare, transportation, parks and recreation, and mass media (http://www.
arthritis.org/files/documents/OA_Physical_Activity_Rpt_508_v1_TAG508.pdf).

The Managing Epilepsy Well Network provided professional training that helped providers better
understand self-management strategies and how to implement at least three evidence-based
self-management programs (http://web1.sph.emory.edu/ManagingEpilepsyWell/index.php).

All 50 states receive CDC funding to support the delivery of diabetes self-management
education through consolidated chronic disease funding (http://www.cdc.gov/chronicdisease/
about/statepubhealthactions-preved.htm).

Individual CDC programs focused on asthma, arthritis, diabetes, and heart disease have
supported at least 40 state health departments to disseminate CDSMP.
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Strategic direction Tactic

Effective dissemination
strategies

?CDC funded these efforts unless otherwise noted.
bCDC provided partial funding.

CDC program examples®

The National Association of County and City Health Officials, the National Recreation and Parks
Association, and the Y-USA are testing their ability to serve as national delivery systems in
disseminating self-management support interventions. http://naccho.org/topics/HPDP/chronic
disease/cdsmp.cfm; http://www.nrpa.org/Grants-and-Partners/Recreation-and-Health/Arthritis-
Interventions; http://c.ymcdn.com/sites/www.chronicdisease.org/resource/resmgr/Arthritis_
Monthly_Reports/030513_ACHandoutDisseminatio.pdf).

CDC collaborated with the National Association of Chronic Disease Directors to support a
multi-site evaluation of state health department approaches to dissemination of
evidence-based interventions. This evaluation documented the effectiveness of working with
multi-site delivery systems, embedding interventions into routine operations, collaborating
with other chronic disease programs and prioritizing the expansion of reach (Strategic
approaches to expanding the reach of evidence-based interventions: results of a multi-state
evaluation) (Unpublished report submitted to the National Association of Chronic Disease
Directors by Westat, 2012.) (http://www.cdc.gov/arthritis/publications/reports.htm).
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CDC program examples?

CDC's prevention research centers (PRC) use community-based participatory research methods
as a foundation for their research (16). Evidence-based intervention programs such as Enhance
Fitness (17) to increase physical activity among older adults and PEARLs (18) to screen and
treat depression among older adults were developed at PRCs (http://www.cdc.gov/prc).

CDC collaborated with the Arthritis Foundation to support qualitative and quantitative market
research that provided insights into the types of services people with arthritis want to support
their self-management efforts (Listening to Consumers: \What do People With Arthritis Want? A
Focus Group Report to: The Centers for Disease Control and Prevention (Arthritis Program) and
the Arthritis Foundation. Unpublished report by Fleishman Hillard, 2006; Receptivity to Existing
and Potential Programs and Services for People with Arthritis. A Report to the Arthritis
Foundation. Unpublished report by Fleishman Hillard, 2007).

CDC conducted audience research with people with various chronic conditions and determined
that non-disease specific, non-intervention specific messaging to increase the visibility of
self-management education would resonate with consumers and motivate them to seek more
information on specific interventions (Audience Research to Determine the Feasibility of
Developing a Marketing Campaign to Increase Visibility of Self-Management Education.
Unpublished report submitted to CDC by FHI 360, 2014). CDC is developing this type of broad
awareness campaign.

Emory University developed Project UPLIFT, an effective tele-health intervention delivered by
phone and Internet that helps adults with epilepsy and comorbid depression reduce their
depressive symptoms, and improve some well-being domains (19).

The University of North Carolina and Stanford University developed and evaluated The Arthritis
Toolkit that provides the content of the small group-delivered Arthritis Self-Management
Program (ASMP) in a mail-delivered, self-study format (20). Currently, CDC is funding Stanford
University to develop a self-study version of the Chronic Disease Self-Management Program
(CDSMP).

Stanford University® developed an online (virtual group) version of the ASMP (21), and national
dissemination? is being pilot-tested by the Arthritis Foundation.? (http://www.arthritistoday.org/
arthritis-self-management-program/).

The American Cancer Society pilot-tested a cancerspecific online version of the CDSMP titled
Cancer: Thriving and Surviving, developed at Stanford University (https://cancer.selfmanage.org/
survivor/hl/hIMain).

Emory University PRC developed and tested, \WWebEase (Epilepsy Awareness Support and
Education), an online program that is available on the national Epilepsy Foundation web site
(22).

CDC conducted meta-analyses of 24 ASMP and 23 CDSMP studies that documented robust
improvements in health outcomes and health behaviors across multiple studies (23, 24).

PRCs, in collaboration with other universities, conducted effectiveness studies that
substantiated evidence-based community interventions such as the Arthritis Foundation
Exercise Program, Walk with Ease, Enhance Fitness, and First Steps to Active Health
(http://www.cdc.gov/arthritis/funded_science/completed/index.htm).

The University of Texas (Houston) PRC developed and tested MINDSET (Management
Information & Decision Support Epilepsy Tool), a tablet-based tool for inputting data on (1)
seizures (e.g., history, management); (2) medicine (e.g., barriers, side effects), and (3) lifestyle
(e.g., social support). The tool is designed to enhance patient-provider communication and
action planning to sustain or improve epilepsy self-management behaviors (25).
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A: EVOLUTION OF AoA-SUPPORTED CDSMP INITIATIVES

Year

2003
2006
2006-2007
2010

2012

Initiative

Evidence-Based Prevention Program for the Elderly Model Communities Project
Evidence-Based Disease Prevention and Disability Program

Evidence-Based Disease Prevention and Disability Program (funding made available to 24
states by AoA, plus three states funded by Atlantic Philanthropies)

American Recovery and Reinvestment Act Communities Putting Prevention to Work:
Chronic Disease Self-Management Program

2012 Prevention and Public Health Funds: Empowering Older Adults and Adults with
Disabilities through Chronic Disease Self-Management Education Programs

B: AoA GRANTEE DATA COLLECTION REQUIREMENTS

Data type

Workshop Information

Participant Information

Attendance
Organization Data

Elements collected

Reach

14 Communities
16 States
27 States

47 States/Territories

22 States

Host organization and implementation site name/location, workshop leader names, workshop start/end dates, use of

orientation session, workshop type, workshop language

Date of birth, ZIP Code, sex, race, ethnicity, chronic conditions, caregiver status, disability status, number of people in

household, education level
Sessions attended by participant

Organization type with regard to host organization and implementation site (list includes area agency on aging, county
health department, health care organization, faith-based organization, workplace, residential facility, and library)

C: RATIONALE FOR SELECTING DATATYPES

Data type

Workshop Information

Participant Information

Attendance

Organization Data

Rationale

Map delivery infrastructure, identify type of workshop offered, identify diversity of languages, monitor start/end dates

and number of workshop leaders as proxies for fidelity

Accurately describe participant population, ensure adequate reach to target population, monitor demographic elements

that serve as proxies for health status and vulnerability (race/ethnicity, chronic conditions, caregiver status, disability

status, education level, etc.)

Track number of sessions attended by participant to determine completer status, identify organization and state

successes/challenges with participant retention

ldentify types of organizations involved in program delivery, monitor increase in delivery capacity and geographic reach
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Original PEARLS model Practice model

CLINICAL SUPERVISION

Formal contract with 89% have formal supervision in place
supervisor

Bi-monthly supervision 40% meet at least monthly

Each client discussed at each Range from “as needed” (16%) to

session “weekly"” (24%)

COUNSELOR ASSESSMENT

Audiotapes of PEARLS 56% assessed during formal clinical

sessions supervision; 28% during job supervision or
self-assessment

ELIGIBILITY

Home-based program 42% deliver PEARLS outside of the home

Older adults (60+) 40% include younger adults (<age 60 years)

PEARLS SESSIONS

6-8 in-person sessions 71% average >6 sessions per client

PHQ-9 80% PHQ-9 at >6 sessions

Education about depression  64% counselors use both written and
using both written and verbal verbal materials
materials

Sessions focus on the 42% <2 sessions focus on the past
present

Client chooses problems and 42% >6 sessions

solutions
Homework completed 17% >6 sessions, 75% >4 sessions
Behavioral activation 46-58% >6 sessions

Written PST worksheet 46% >6 sessions
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Communication v

Medications v
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Week

182

Sessions and topics

None: participant recruitment

Session 1: Ready, Set, Get Active: Launching
an Active Lifestyle

Session 2: Ready, Set, Eat Healthy! Healthy
Eating for a Healthy Lifestyle

Session 3: Ready, Set, Get Moving! Getting
& Staying Physically Active

Session 4: Ready, Set, Eat Healthy! Eating a
Balanced and Healthy Diet

Session 5: Ready, Set, Hydrate! Hydration for
Health

Session 6: Ready, Set, Eat Proper Portions!
Establishing a Sense of Portion Control

Session 7: Ready, Set, Go Endurance! A
Focus on Endurance

Session 8: Ready, Set, Decode Food Labels!
Understanding Food Labels

Session 9: Ready, Set, Prevent Injury! Injury
Prevention for Better Health & Safety

Session 10: Ready, Set, Cook Healthy!
Cooking Healthy for Improved Nutrition

Session 11: Ready, Set, Get Strength Training

Session 12: Ready, Set, Eat Out Healthy: Eat
Healthy When Dining Out

Session 13: Ready, Set, Don't Stress! Stress
Management & Mental Health

Session 14: Ready, Set, Prevent Chronic
lliness! Healthy Preventive Behaviors

Obijectives

Describe the 11 principles of physical activity success

Identify their personal exercise levels

Understand the importance of a warm-up and cool-down

Set realistic goals related to physical activity

Understand the benefits of healthy eating as well as the nutritional components of a healthy diet
Make an achievable and realistic nutrition goal

Describe the purpose of a nutrition log

Recognize the essential components of being and staying physically active
Practice endurance, strength, balance, and stretching exercises safely and correctly
Create an action plan

Recognize the essential components of a balanced and healthy diet

Practice new exercises safely and correctly

Select and incorporate five sources of fruits and vegetables into their diets

Explain the basis and requirements of proper hydration
Practice previous exercises safely and correctly

Identify barriers and apply problem-solve skills when action planning
Understand healthy portion sizes for most types of foods

Practice new exercises safely and correctly

Identify ways to eat sensible portions

Identify ways to safely increase endurance

Practice exercises safely and correctly

Evaluate previous action plan and apply strategies to overcome challenges with personal action
plans

Explain the fundamental components of a food label

Practice new exercises safely and correctly

Evaluate dietary logs and action plans and apply strategies to overcome challenges

Identify and apply injury prevention methods before, during, and after physical activity
Practice safe and correct exercises

Evaluate previous action plans and apply strategies to overcome challenges

Identify and apply healthy cooking modifications to maximize nutritional intake
Practice new exercises safely and correctly

Recognize challenges and apply strategies to improve dietary behaviors

Understand and apply the fundamentals of strength training introduced in class
Practice exercises safely and correctly

Evaluate previous action plans and challenges

Identify and apply strategies to overcome challenges with personal action plans
Identify and apply strategies to make healthy choices when eating outside the home
Practice exercises safely and correctly

Create a healthy meal or menu

Recognize and discuss healthy behaviors that reduce stress
Practice exercises safely and correctly

Evaluate previous actions plans

Identify and select strategies to overcome challenges with action plans/goals
Recognize and discuss healthy behaviors

Practice exercises safely and correctly

Identify ways to prevent and better manage chronic illnesses
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Table 1 | Continued

Week ~Sessions and topics

10

Session 15: Ready, Set, Keep Fitness Fun!
Keeping Fitness Fun

Session 16: Ready, Set, Eat Healthy! Eating
Healthy During the Holidays

Session 17: Ready, Set, Stay Committed!
Staying Committed to Fitness & Review

Session 18: Ready, Set, Stay Nutritious!
Keeping Nutrition a Lifestyle & Review

Session 19: Ready, Set, GO! Moving
Forward Successfully

Session 20: Ready, Set, CELEBRATE!

Objectives

Practice exercises safely and correctly

Identify ways to make long-term fitness enjoyable

Identify and select strategies to overcome challenges with action plans/goals
Identify healthy eating alternatives during the holidays

Practice exercises (safely and correctly)

Recognize unhealthy eating habits

Practice exercises safely and effectively

Apply the two-step approach to creating an action plan

Identify and apply strategies to overcome challenges

Identify and apply safe ways to stay physically active (review)

Identify and apply ways to stay committed to nutritional goals and healthy eating
Practice new exercises safely and correctly

Identify and apply skills maintaining a healthy lifestyle

Identify and apply ways to stay physically active and eat nutritiously

Practice exercises safely and correctly

Identify and apply strategies to overcome barriers of physical activity and healthy eating

Identify and apply ways to stay committed to physical activity nutritional goals and healthy eating
Demonstrate exercises safely and correctly





OPS/images/fpubh-03-00017-t002.jpg
N None (%) Afew/ Most/
some (%) all (%)

Discuss details about their 37 00 189 81.1
prescribed medications (e.g.,
number, type, dose, side effects)

Conduct a cognitive screening 3 18 412 471
Discuss their use of mobility aids 37 5.4 56.8 378
Collect fall history over the past 38 184 447 3638
12months

Educate about their specific fall-isk 36 167 528 306
factors

Follow-up with patients whoareat 36 16.7 55.6 278
risk for falling within 30 days of their

clinical visit

Assess their visual acuity B 57 77 17.1
Conduct the Timed Up and Gotest 32 53.1 313 15.6
Conduct the 30-s Chair Stand test 34 588 324 88

Conduct the 4-Stage Balance test 35 65.7 257 8.6
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Priority given to health conditions®
Diabetes

Cardiovascular disease, including stroke
Mental health, including depression
Musculoskeletal conditions

Falls

Beliefs about fall-risk factors for older patients®
History of falling

Balance issues

Gait issues

Environmental issues within the home

Medication issues

Neurological issues

Vision issues

Postural hypotension

*All items measured on a scale from 1= low to 10= high.

37
37
34
37
37

38
38
37
38
38
38
35
36

Median

N®w® oo

PN N®®O OO o

8.35
8.08
744
735
705

8m

795
768
716
713
6.68
6.66
A1}

SD

169
199
2.22
193
2.15

235
227
2.46
2.09
247
235
2.35
251

Minimum

wwwww

MRNRNN W N W ®

Maximum

10
10
10
10
10

10
10
10
10
10
10
10
10





OPS/images/cover.jpg
EVIDENCE-BASED
PROGRAMMING FOR
OLDER ADULTS

EDITED BY: Marcia G. Ory and Matthew Lee Smith.
PUBLISHED IN: Frontiers in Public Health






OPS/images/fpubh-02-00172-g001.jpg
Distribution of CDSMP (1st 100,000 participants) by ZIP Code/ZCTA

Pacific &%
Ocean  *

N

by Rurality, 2010-2011

Presence of
CDSMP Programs

[l Rural CDSMP
Urban CDSMP

A

s
Gulf of Mesico
P

SOURCE: National Council on Aging .






OPS/images/fpubh-02-00209-g001.jpg
Informal focus
groups

|

Module
Development

Pilot Test

Curriculum
Refinement

older adults.
Assessed titudes, and individual
haracteristics (e.g., culture, langu

tailor messages for CHW/P on fall prevention.

by content ing, fall prevention, tailored messaging

and CHW/P training.

dult

learning theory.

\_J

person training

luation:

nd

asix month follow-up online survey.

|

* Finalized curriculum modules.

Curriculum
CEU approval

ules fo

HW/P Trair

) W






OPS/images/img1.jpg





OPS/images/fpubh-02-00213-g001.jpg
O Interventions

[T Determinants

O Intermediate Outcomes
[ Health Outcomes

Non-Modifiable
Determinants





OPS/images/fpubh-02-00213-g002.jpg
3,926 citations (records) identified:
1,250 PubMed

1,025 PsycINFO

1,631 CINAHL

20 from reference lists

553 duplicates removed

3,373 citations screened

Level 1 screening of abstracts Level 2 screening of articles

2,610 excluded 471 excluded
163 no older adults 192 no older adults
250 not community-based 14 not community -based
1,261 intervention not described 110 intervention not described
936 no emotional health outcome 155 no emotional health outcome

703 to Level 2 screening

60 met inclusion criteria 232 met inclusion criteria

Il !

292 studies included inthe review

148 intervention studies in this article:

83 physical activity/exercise
40 skills training
25 social support

1

Summary table for evidence review of
64 intervention-outcome pairings
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PARTICIPANT CHARACTERISTICS
Age 671 (+14.58)
Female 779%
Race/Ethnicity
LatinofHispanic 16.6%
Non-Hispanic White 54.4%
African-American 218%
Asian/Pacific Islander 46%
American Indian/ 15%
Alaska native
Other race 12%
Average number of 22 (£1.71)
comorbidities
WORKSHOP CHARACTERISTICS
Class size 12.7 (+4.18)
Number of sessions. 4.4 (£172)
attended
Successful completion 74.9%
Proportion of 20.4%

workshops in
non-metro areas

Total

(n=100,000)

Senior Healthcare

Center/AAA  Organization

(n=29,152) (n=21,136)

711 (£11.76) 619 (£14.49)

80.5% 73.3%
12.4% 273%
58.0% 51.7%
23.6% 14.6%
3.6% 3.2%
12% 1.9%
11% 13%

2.3 (171 2.1 (£1.68)

13.1 (£4.26) 121 (£4.13)
45(+165) 4.2 (£178)

770% 721%
22.4% 177%

Residential

Facility

(n=17631)

73.5 (£12.96)

82.7%

10.4%

60.0%

23.7%
3.6%
1.0%

14%
2.4 (+1.80)

13.1 (4.01)
4.2 (+181)

70.2%
16.4%

Comm/
Multi-Purp/
Library
(n=9,891)

65.7 (£14.01)

78.2%

171%
49.9%
20.8%
10.1%
0.9%

11%
2.1 (1.70)

12.5 (+4.18)
4.4 (£1.70)

74.7%
171%

Faith-Based

Organization

(n=8406)

65.7 (£13.71)

78.9%

13.0%

44.1%

34.0%
1%
0.8%

11%
2.0 (+1.60)

12.9 (+4.09)
4.5 (+163)

78.7%
22.2%

Educational

(n=2264)

61.8 (+15.85)

82.8%

277%
58.6%
10.6%
2.3%
0.4%

0.6%
2.0 (+1.66)

12.9 (+4.10)
4.5 (+1.70)

773%
25.8%

Health
Department
(n=1274)

64.2 (+£14.59)
79.6%

7%
75.0%
9.4%
4.8%
15%

16%
2.2(£1.78)

103 (+4.28)
4.2 (+175)

69.2%
36.7%

Tribal
Center
(n=189)

64.6 (+13.46)
72.0%

5.1%
243%
73%
0.0%
61.0%

2.3%
2.7 (+1.80)

9.6 (+2.74)
4.2 (£169)

69.3%
13.8%

Workplace
(n=541)

60.8 (+14.80)
81.7%

5.4%
63.3%
13.5%
14.4%

17%

17%
19 (£1.59)

10.7 (+3.89)
4.7 (+152)

82.6%
31.8%

Other
(n=9,516)

59.0 (£17.21)
68.8%

21.2%

486%

22.0%
42%
3.0%

1.0%
2.0 (+1.63)

12.8 (+4.12)
4.7 (+1.66)

79.7%
25.7%
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One Two Three
program programs programs
n % n % n %
HPSA status
Full-HPSA 1832 789 43 8.5 6 2.6
Partial-HPSA 159 71.0 570 25.5 8 3.6
Non-HPSA 1352 828  28° 72 0 0
Rurality
Rural 216* 84.4 36* 4.1 4 1.6
Urban 261* 719 92 25.3 10 2.8
Poverty rate
Above median 298* 75.6 85* 216 1n* 2.8
At/below median 179* 79.6 43* 9.1 3* 1.3
Total 477 771 128 20.7 14 2.3

*Significantly (p < 0.05) different by characteristic (e.g., rurality).

@Significantly (p < 0.05) different non-HPSA versus full-HPSA.

bSignificantly (p < 0.05) different non-HPSA versus partial-HPSA.
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HPSA status
Full-HPSA
Partial-HPSA
Non-HPSA
Rurality

Rural

Urban
Poverty rate
Above median
At/below median
Total

*Significantly (p < 0.05) different by characteristic (e.g., rurality).
2Significantly (p < 0.05) different non-HPSA versus full-HPSA.

b Significantly (p < 0.05) different non-HPSA versus partial-HPSA.
cSignificantly (p < 0.05) different partial-HPSA versus full-HPSA.

One Two Three

program programs programs

n % n % n %
6,120 439 6,976%° 500  845° 6.1
4,477°¢ 347 4,208°¢ 326 4,209° 326
2,5772¢ 769  7732¢ 231 0 0
3,128* 59.0 1,611* 285  662* 125
10,046* 404 10,446% 420 4,392% 177
5,946*  39.7  7122* 476 1,894* 12.7
7228* 475  4,835* 318 3,160* 20.8
13,174 436 11,957 396 5054 16.7
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HPSA status
Full-HPSA
Partial-HPSA
Non-HPSA
Rurality

Rural

Urban
Poverty rate
Above median
At/below median
Total

CDSMP AMOB/VLL CDSMP and CDSMP AMOB/VLL
AMOB/VLL and EF and EF
n % n % n % n % n % n %

165° 39.4 90 35.6 32¢ 311 37 34.9 122 414 128 34.3
1490 35.6 97° 38.3 51b.¢ 495 450 425 16° 55.2 20° 57.1
10520 25.1 66° 26.1 20° 19.4 240 22.6 126 35 32b 8.6
178* 425 81* 32.0 41* 39.8 27* 25,5 8* 276 13 371
241*% 575 172* 68.0 62* 60.2 79* 74.5 21* 72.4 22 62.9
136* 325 93* 36.8 45 43.7 31* 29.3 7* 24.1 14 40.0
283* 675 160* 63.2 58 56.3 75% 70.8 22% 75.9 21 60.0
419 253 103 106 29 35

*Significantly (p < 0.05) different by characteristic (e.g., rurality).

#Significantly (p < 0.05) different non-HPSA versus full-HPSA.

bSignificantly (p < 0.05) different non-HPSA versus partial-HPSA.
cSignificantly (p < 0.05) different partial-HPSA versus full-HPSA.
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CDSMP AMOB/VLL EF Total
(n=16,612) (n=8,391) (n=5,182) (n=30,185)
n % n % n % n %
Age group
<50 1,32320 8.0 55be 0.7 135%¢ 26 513 5.0
50-64 3,635%° 21.9 656°¢ 78 1,043%¢ 20.1 5,334 177
65-74 5,15120 31.0 2,1200¢ 253 1,9332¢ 373 9,204 30.5
75 and older 6,56032P 39.2 5,5600:¢ 66.3 2,0718¢ 34.0 4,134 46.8
Age (mean) 69.6* 775* 71.4* 721 Age (mean) 69.6* 775% 71.4%
(SD=13.2) (SD=29.1) (SD=10.5) (SD=12.2) (SD=13.2) (SD=9.1) (SD=10.5)

Race/ethnicity
White 10,250 61.7 6,270 74.7 3,010 58.1 9,630 64.7
Black or African American 2,136 12.9 581 6.9 987 19.1 3704 12.3
American Indian/Alaska Native 147 0.9 221 2:6 180 35 548 1.8
Asian 882 5.3 151 .8 265 5.1 ,298 43
Other 764 4.6 199 24 146 2.8 ,109 3.7
Hispanic 2,433 14.7 969 1.6 594 11.5 3,996 13.2
Sex
Male 3,648 22.0 1,393 6.6 756 14.6 5,797 19.2
Female 12,964 78.0 6,998 83.4 4,426 85.4 24,388 80.8
Number of chronic conditions
1 4,185 36.6 806 40.9 1,120 379 6,111 373
2 3,828 33.5 733 372 1,048 35.5 5,609 34.3
3 2,379 20.8 332 6.9 544 18.4 3,255 9.9
4 835 7.3 85 4.3 209 71 1,129 6.9
5+ 217 1.9 4 0.7 33 1.1 264 .6
Average 2.04* (SD=1.0) 1.87* (SD=0.9) 1.98* (SD=2.0) 2.01(SD=10)
Income
Missing 3,292 478 ,498 40.2 1,917 39.8 6,707 43.5
Less than $15,000 1,692 24.6 975 26.2 1,059 22.0 3,726 241
$15,000-24,999 820 1.9 479 2.9 742 15.4 2,041 3.2
$25,000-49,999 694 10.07 465 12.48 715 14.84 1,874 12.14
$50,000-75,000 251 3.64 99 5.34 254 5.27 704 4.56
More than $75,000 143 2.07 09 2.93 132 2.74 384 2.49
Rurality
Rural 2,675 16.10 ,189 14.17 1,437 2773 5,301 7.56
Urban 13,937 83.90 7202 85.83 3,745 72.27 24,884 82.44

*Significantly (p < 0.05) different by program for select comparisons (i.e., age and the number of chronic conditions).
2Significantly different CDSMP versus EF, within age group.

bSignificantly different CDSMP versus AMOB/VLL, within age group.

cSignificantly different AMOB/VLL versus EF within age group.
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269 Declined to participate
(44% of total cligible)

46% by mailing back form

54% by follow-up phone calls

(42% of total eligible)
65% by mailing back
35% by follow-up phone calls

(58% total of eligible)
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Baseline Categories Eligible participants Eligible participants Impact study p-value*
characteristics with baseline excluded from the participants
survey (n=136)? impact study (n=65)? (n=71)°
Age <75 68 (50.7%) 29 (44.6%) 39 (56.5%) 0.168
>75 66 (49.3%) 36 (55.4%) 30 (43.5%)
Mean (SD) 73.02 (£9.16) 74.25 (£9.82) 71.87 (£8.39) 0.134
Gender Male 26 (19.8%) 18 (27.7%) 8(12.1%) 0.025
Female 105 (80.2%) 47 (72.3%) 58 (87.9%)
Race/ethnicity White (not Hispanic origin) 106 (82.8%) 52 (85.2%) 54 (80.6%) 0.486
Non-White 22 (17.2%) 9 (14.8%) 13 (19.4%)
Education <High school graduate 30 (23.3%) 17 (26.6%) 13 (20.0%) 0.378
>High school graduate 99 (76.7 %) 47 (73.4%) 52 (80.0%)
Marital status Married 84 (62.2%) 38 (58.5%) 46 (65.7%) 0.385
Not married 51 (37.8%) 27 (41.5%) 24 (34.3%)
Site Rural 46 (33.8%) 19 (29.2%) 27 (38.0%) 0.279
Urban 90 (66.2%) 46 (70.8%) 44 (62.0%)
Reported number of chronic Mean (SD)® 0.83 (+0.82) 0.94 (+0.90) 0.73 (+£0.74) 0.168
conditionsd
Median 1 1 1
Mode 0 1 0
Chronic conditions Diabetes 18 (13.5%) 1(17.5%) 7 (10.0%) 0.209
Hypertension 61 (46.6%) 28 (44.4%) 33 (48.5%) 0.640
Heart disease 23 (17.3%) 3(20.6%) 10 (14.3%) 0.334
Respiratory problems 11 (8.3%) 7 (11.1%) 4 (5.8%) 0.270
Self-efficacy Mean (SD)® 6.95 (+2.44) 6.48 (+2.47) 7.39 (£2.34) 0.033
RAPA (aerobic capacity) Mean (SD)® 3.86 (£1.11) 3.86 (£1.12) 3.85 (£1.11) 0.991
RAPA (strength/flexibility) None 73 (60.3%) 35 (60.3%) 38 (60.3%) 0.395
Either 33 (27.3%) 8 (31.0%) 15 (23.8%)
Both 15 (12.4%) 5 (8.6%) 10 (15.9%)
Strength 22 (18.0%) 8(13.6%) 14 (22.2%) 0.214
Flexibility 44 (35.8%) 22 (37.3%) 22 (34.4%) 0.736
Self-rated health Mean (SD)® 3.30 (+0.82) 3.14 (+£0.85) 3.45 (+0.78) 0.028
Joint pain Mean (SD)® 4.06 (+3.60) 4.21 (£3.75) 3.90 (+3.48) 0.636
Joint stiffness Mean (SD)® 2.49 (£1.78) 2.59 (+£1.86) 2.40 (£1.71) 0.555
Level of energy Mean (SD)® 2.13 (£0.99) 2.18 (+0.98) 2.07 (£1.00) 0.527
Fit & Strong! attendance
Completion status Completed 76 (55.9%) 21 (32.3%) 55 (775%) 0.000
Not completed 60 (44.1%) 44 (67.7%) 16 (22.5%)
Total number of classes Mean (SD)® 15.96 (£7.16) 11.40 (£7.58) 20.14 (+3.04) 0.000

attended (MAX =24)

2n= 136 With a slight variation for each variable.

“n= 65 With a slight variation for each variable.

°n= 71 With a slight variation for each variable.
9Chronic conditions: heart diseases, diabetes, hypertension, and respiratory problems.

°SD, standard deviation.

*p-value for statistical analyses (i.e., x? or t-tests) for comparing the enrollees with only baseline surveys and the enrollees with both baseline and follow-up surveys.
Eligibility criteria for the baseline analysis, or the initial participant comparison analyses, included: (1) attendance of the first or second class sessions, (2) first-time
participants (no previous participation in a Fit & Strong! class); and (3) completion of a baseline survey. Eligibility criteria for the impact study analysis included: (1)
fulfillment of the aforementioned baseline analysis criteria, and (2) completion of a post-test survey. Participants who fulfilled the baseline analysis criteria and did not
complete a post-test survey were excluded from the impact study analysis.
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n? Program completion

Odds ratio p-value®

Age 34 (98.5%) 1.008 0.685
Sex (female) 31 (96.3%) 0.433 0.063
Race/ethnicity (non-Hispanic 28 (94.1%) 1.562 0.357
White)

Education (>high school 29 (94.9%) 1.882 0.147
graduate)

Marital status (married) 35 (99.3%) 1.089 0.812
Site (urban) 36 (100.0%) 0.407 0.015
Reported number of chronic 31 (96.3%)

conditions

Indicative/binary® (>1) 2.337 0.022
Count? 0.536 0.006
Baseline self-efficacy 29 (94.9%) 1.113 0.145
Baseline physical activity 18 (86.8%) 0.724 0.400
(aerobic capacity) (active)

Baseline physical activity 21 (89.0%) 0.1

(strength/flexibility)

None 73 (60.3%) 0.521 0.301
Either 33 (27.3%) 0.268 0.053
Both (ref) 15 (12.4%)

Baseline self-rated health 134 (98.5%) 1.309 0.213
Baseline joint pain 124 (91.2%) 0.942 0.234
Baseline joint stiffness 128 (94.1%) 0.933 0.488
Baseline level of energy 129 (94.9%) 0.882 0.487

?Number of cases included in the analysis (maximum possible n= 136).

bp-value from bivariate logistic regression model.

°Reported number of chronic conditions (0= no chronic conditions, 1= at least
one chronic condition).

9Reported number of chronic conditions (count variable ranging from 0 to 4).
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Outcome

Primary outcomes
Self-efficacy for adherence to exercise
Aerobic physical activity leveld
Secondary outcomes
Self-rated health?

Weight

Joint pain

Joint stiffness

Level of energy

Strength®

Flexibility®

Strength and flexibilityd

62 (87.3%)
57 (80.3%)

62 (87.3%)
62 (87.3%)
63 (88.7%)
63 (88.7%)
59 (83.1%)
59 (83.1%)
58 (81.7%)

Mean (SD)®

Pretest

740 (£2.28)

3.85 (4

3.45 (4
172.02 (4
3.89 (4
2.38 (4
2.06 (4

£1.11)

£0.78)
£33.87)
£3.50)
£1.73)
£0.98)

14 (22.2%)f
22 (34.4%)

0.56 (4

£0.76)

?Number of cases included in the analysis (maximum possible n=71).
®Mean and standard deviation (SD), unless otherwise indicated.

¢Cohen’s d [effect sizes of d~ 0.2 (small), d~ 0.5 (medium), and d> 0.8 (large)].
YWilcoxon’s paired sign rank test was used.

¢McNemar test was used (No t-statistic).
'Frequency and valid percentages.

Post-test
8.00 (+1.99)
4.31 (£1.02)
3.49 (+£0.73)

168.66 (+36.64)
3.73 (+£3.62)

1.94 (+£1.48)

1.82 (+£0.94)
34 (52.3%)f
42 (65.6%)f

1.19 (£0.85)

p-value

0.020
0.022

0.491

0.056
0.714
0.017
0.010
0.002
0.001

0.000

Effect
size®

0.30
0.34

0.08
0.25
0.05
0.31
0.33

0.59

Improvement (%)

8.1
1.9

1.2
2.0
4.1
18.7
1.9

Percentage of
improved
participants (%)

54.8
29.8

1.6
14.5
365
175
27.0
33.9
35.6
48.3
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Sustainability factors

1. Readiness

2. Champions?®

3. Technical assistance®

4. Program-organization fit®

5. Program modifiability?

6. Perceived program benefits?

7. Other (open-ended)

?|dentified by Scheirer (15).

Sample questions

Describe your “readiness” to replicate CDSMP For example, how adequate was training in the program, data
collection, and program monitoring forms? How prepared was your agency?

Describe your experience with program champions for CDSMP? Who and how many people from your organization
were helping with CDSMP and in what ways? What did these champions do? Comment on their effectiveness.

How does your organization have access to technical assistance to sustain the program? Comment on the availability
and usefulness of technical assistance as you replicated CDSMP.

How does CDSMP match your organization's culture or mission? Comment on the level of “fit” between CDSMP and
your agency.

Describe your ability to change or modify CDSMP that fit your clients and your agency. Describe your experience
making program modifications while trying to maintain fidelity to the original CDSMP design.

How did organizational leaders and worker feel CDSMP impacted your clients? How do you think CDSMP benefited
the people you served? In what ways has your involvement in CDSMP benefited clients, staff, and your organization?

How do you think CDSMP wiill be sustained by your agency? What are the major factors that contributed to long-term
sustainability?
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Session Zero offered
Age
Female

Race
White
African American
Asian/Pacific Islander
American Indian/Alaska Native
Other

Hispanic

Living Alone

Median Income

Number of chronic conditions

Workshop delivery site
Senior Center/AAA
Health Care Organization
Residential Facility
Community/Multipurpose
Faith-based organization
Educational institution
County health department
Tribal center
Workplace
Other

?Qverall Type 3 P value.
AAA, area agency on aging.

Model 1

Model 2

OR (95% CI)

.087 (1.030, 1.147)
.002 (1.001, 1.004)
.089 (1.039, 1.141)

0.989 (0.904, 1.082)
147 (0.904, 1.082)
.354 (1.179, 1.554)
0.916 (0.771, 1.088)
Ref

171 (1.087,1.263)

.084 (0.977, 1.202)
0.979 (0.963, 0.994)
.005 (0.993, 1.017)

0.003
0.003
<0.001

0.805
0.007
<0.001
0.318
NA

<0.001
0.127
0.008
0.455

OR (95% CI)

.099 (1.041, 1.161)
.004 (1.002, 1.005)
.105 (1.054, 1.158)

0.986 (0.900, 1.079)
.133 (1.025, 1.251)
.293 (1.126, 1.485)
0.908 (0.760, 1.084)
Ref

.145 (1.063,1.236)
0.930 (0.838, 1.031)
0.988 (0.972, 1.004)
.010 (0.998, 1.023)

Ref

0.837 (0.785, 0.893)
0.696 (0.655, 0.738)
0.901 (0.835, 0.971)
1.150 (1.057, 1.251)

1.003 (0.871, 1.155)
0.797 (0.666, 0.954)
0.815 (0.559, 1.187)
1.627 (1.166, 2.271)
1.260 (1.158, 1.370)

<0.001
<0.001
<0.001

<0.0012
0.751
0.014

< 0.001
0.284
NA

<0.001
0.168
0.128
0.093

<0.0012
NA
<0.001
<0.001
0.007
0.001
0.968
0.013
0.286
0.004
<0.001
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Workshop delivery site Total, N (%)

Senior Center/AAA 24,653 (30.44)
Health care organization 15,026 (18.55)
Residential facility 14,439 (17.83)
Community/multipurpose 8303 (10.25)
Faith-based organization 7127 (8.80)
Educational institution 1844 (2.28)
County health department 1013 (1.25)

Tribal center 205 (0.25)
Workplace 410 (0.51)
Other 7967 (9.84)
Total 80,987 (100.00)

Attended
workshops
with a Session
Zero (%)

25.81
10.71
26.27
21.63
22.25
17.35
19.64

9.76
18.05
16.08
21.04

CDSMP
completion
(%)

7727
72.53
70.03
75.74
78.88
7777
69.89
69.76
82.44
80.48
75.33

CDSMP chronic disease self-management program,; AAA, area agency on aging.
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Characteristic

Age (years)
<50
50-64
65+
Sex
Male
Female
Marital status
Married/partner
Single

Hispanic ethnicity
Race
White
Black
Other**
Insurance
Medicaid
Medicare
HMO (Kaiser)
Private
VA/Other
None
Employment
Working
Not working
Retired
Other
Missing
Self-rated health
Excellent
Very good
Good
Fair
Poor
Missing
Years since diagnosis
<1
1-3
4-9
10+
Missing
Cancer type
Breast
Lymph./Hodgkins
Prostate
Colorectal

Endometrial/uterine

Ovary
Multiple myeloma

Intervention
(n=169%)

33 (19.5)
81 (47.9)
55 (32.5)

38 (22.5)
131 (77.5)

106 (62.7)
62 (36.7)
(0.6)
13 (7.7)

145 (85.8)
14 (8.3)
11 (6.5)

10 (6.9)
83 (49.1)
28 (16.6)
63 (37.3)
4(2.4)
6 (3.6)

47 (278)
49 (29.0)
49 (29.0)
11 (6.5)
13 (7.7)

13(77)
52 (30.8)
77 (45.6)
25 (14.8)
2(12)
0(0.0)
18 (10.7)
73 (43.2)
44 (26.0)
29 (17.2)
5 (3.0)

66 (39.1)
27 (16.0)
12 (71
11 (6.5)
7 @4.1)
9(5.3)
6 (3.6)

Control
(n=89%)

19 (21.4)
41 (46.1)
29 (32.6)

9 (10.1)
80 (89.9)

47 (52.8)
42 (472)

6 (6.7)

74 (83.2)
5 (5.6)
1 (12.4)

3(3.4)
31(34.8)
8(9.0)
34 (38.2)
2(2.3)
3(3.4)

38 (42.7)
15 (16.9)

25 (28.1)
2(2.3)
9 (10.1)

8 (9.0
29 (32.6)
35 (39.3)
15 (16.9)

1)

111

7(79)
41 (46.1)
24 (27.0)
13 (14.6)

4 (4.5)

66 (74.2)
4(45)
4 (45)
2(2.3)
1(1.1)
0(0.0)
2(2.3)

p-Value

0.93

0.01

0.19

0.78

0.57
0.43
0.1

0.55
0.03
0.09
0.88

0.04

0.76

0.87

<0.0001
0.01
0.41
0.23
0.27
0.03
0.72

(Continued)
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Workshop completion
Female

Race
White
African American
Asian/Pacific Islander
American Indian/Alaskan Native
Other

Hispanic
Living alone

Chronic conditions
Arthritis
Cancer
Depression
Diabetes
Heart disease
Hypertension
Lung disease
Stroke

Age
Median income
Number of chronic conditions

Total (n=280,987)

61,007 (75.33%)
59,669 (78.17%)

45,673 (65.10%)
15,929 (22.70%)
3057 (4.36%)
1156 (1.65%)
4344 (6.19%)

10,771 (156.78%)
10,968 (13.55%)

34,769 (42.93%)
7585 (9.37%)
16,729 (20.66%)
26,033 (32.14%)
13,480 (16.64%)
36,531 (45.11%)
14,045 (17.34%)
4220 (5.21%)

Mean (+SD)
67.03 (+14.60)
5.07 (+£1.30)
2.20 (£1.71)

CDSMP Chronic Disease Self-Management Program.

Attended workshops
without a Session
Zero (n=63,946)

47740 (74.66%)
46,571 (77.47%)

37430 (67.63%)
11,438 (20.67 %)
2511 (4.54%)
969 (1.75%)
2997 (5.42%)

7328 (13.49%)
7868 (12.32%)

27672 (43.27%)
6135 (9.569%)
13,819 (21.61%)
19,453 (30.42%)
10,630 (16.62%)
28,647 (44.80%)
11,231 (17.56 %)
3316 (5.19%)

Mean (+SD)
66.58 (+£14.79)
5.02 (+£1.27)
2.29 (£1.71)

Attended workshops
with a Session
Zero (n=17,041)

13,267 (77.85%)
13,098 (80.77%)

8243 (55.64%)
4491 (30.32%)
546 (3.69%)
187 (1.26%)
1347 (9.09%)

3443 (24.74%)
3100 (18.19%)

7097 (41.65%)
1450 (8.51%)
2910 (17.08%)
6580 (38.61%)
2850 (16.72%)
7884 (46.26 %)
2814 (16.51%)
904 (5.30%)

Mean (+SD)
69.87 (+13.03)
4.87 (£1.40)
2.26 (£1.70)

<0.001
<0.001

<0.001

<0.00
<0.00

<0.00
<0.00
<0.00
<0.00
0.753
<0.00
0.00
0.534

<0.00
<0.00
0.060
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Characteristic

Lung

Leukemia

Melanoma
***QOther

Intervention
(n=169*%)

9 (56.3)

6 (3.6)

4(2.4)
43 (25.4)

Control p-Value
(n=89%)

111 0.17

4 (4.5) 0.74
111 0.66

6 (6.7) 0.0003

*Includes persons diagnosed with cancer (excludes participating caregivers).

**Anyone who did check black or white including those who checked Asian,

Native American, or other.

***Including cancer of the cervix, bladder, bone, brain, esophagus, kidney, liver,
pancreas, thyroid, or other.
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%

Years in practice

<3 14
4-7 10
>8 76
Years working with older adults
<3 14
4-7 16
>8 70
Average # visits/week
0-9 17
10-19 27
20-39 46
>40 90
% of caseload age 65 or older?
<25% 4
25-49% 6
50-74% 15
>75% 75

Experience with evidence-based health promotion programs (EBHP)
Ever referred?

Yes 36
No 61
| do not know 3

Which program? (Select all that apply)

Matter of balance (n=25) 9
Stepping on (n=15) 5
Tai Chi (n=75) 27

Other (n=21) 8
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Age
20-29
30-39
40-49
50-59
60+

Gender
Male
Female

Race
White
African-American
Asian
Native American
Other

Practice setting
Rural
Suburban/urban
Other

Patient care
Full time
Part time
Not in practice

% Sample

23
21
20
29

25
75

89

GRS TN

30
66

45
25
30
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Not at all

Facilitators

| have active support from my Agency's 23
administration

The program is low cost and does not 18
need substantial resources to continue

The research data helped convince my 19

Agency of the value

Barriers

My agency is not set up to keep patients 66
on caseload over an extended period of

time

Patients unable or do not want to pay 38
co-pays

My agency does not have a system for 94

follow-up phone calls

Somewhat A lot

95

19

18

27

60

14

165

131

130

65

59

50
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Facilitators

| have active support from my Agency’s administration

| have an internal “champion” or key leader who is supportive of Otago

My agency has enough staff member, skills, resources to support the work
and phone calls

My agency is/will be able to modify reimbursement and billing practices to fit
Otago guidelines

The program is low cost and does not need substantial resources to continue
The research data helped convince my Agency of the value

The research data helped convince referral partners (physicians, accountable
care organizations) of value

The research data and program structure helped convince me of the value
My patients like the program

The program is supported by community and state-based fall coalitions

am able to bill as a Part B provider

Other facilitators (please specify)

Barriers

My agency does not have reimbursement or billing policies in place

Current Medicare reimbursement practices do not support delivery of
he program

Poor patient compliance

My agency is not set up keep patients on caseload over an extended
period of time

My agency does not have a system for follow-up phone calls
t is difficult to get weights for patients

Patients will not continue with a different Part B provider

Patients unable or do not want to pay co-pays

Medicare C payors will not cover Otago

o way to transition patient from home health to Part B

Agency does not have enough trained staff members, skills, resources
to support the work

Agency leadership does not support the work.
Turnover among therapists implementing Otago

Other barriers (please specify)
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Logistics
1. Describe how you found the course navigation to be. Was it easy to
get around?
2. Were the directions clear to access phConnect?
3. How well did the quizzes cover the content in your opinion?

4. \What was your opinion on the usefulness of the case studies
presented in the videos?

5. How realistic did the case studies feel to you?
6. How easy was it to post questions on PH Connect?
Content
1. Tell me three things you remember from the content?
2. Was there anything that felt incompletely explained?
3. Was there anything that seemed too elementary?
4. ....or too advanced?
Your motivation
1. How different does the Otago Exercise Program feel from your
customary PT practice?
2. How likely are you to use some of what you learned in the online
course?
3. How motivated do you feel as a result of this experience to start
using the Otago Exercise Program with your patients?
Research
1. How convincing did you find the research we presented?
2. Is the push toward using evidenced-based programs in PT more
important to you now than it was at the beginning of the course?
Fidelity
1. How strictly do you think PTs have to stick to the Otago Exercise
Program?
What unanswered questions do you still have regarding
1. The assessment tests
2. Billing for Otago
3. Choosing the exercises
4. On the Otago schedule and continuum?
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Outcome

Days active

Minutes active
Self-efficacy

Health status

Provider communication
Depression

Energy

Pain

Sleep problems

Stress problems

Effect size in  Effect size

intervention

group
(n=169)

0.03
*0.25
0.17
0.02
*20.,75
**—0.50
**0.51
—0.17
**_0.72
%20.63

*Borderline/small effect (0.2).

**Nedium effect (0.5).

observed
in control
group
(n=89)
—0.05
0.12
*0.23
—0.08
*0.29
*-0.16
*0.35
0.11
*—0.31
*-0.28

Effect size

of difference in
change between
intervention
and control

0.06
0.06
0.08
0.08
*0.23
*-0.18
0.03
*-0.19
*-0.20
%017
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Intervention (n=169) Lagged control (n=89)

6-month outcome Baseline value Final value  Change Change (%) Base-line value Final value Change Change (%)
mean (SE) mean (SE) mean (SE) mean (SE) mean (SE) mean (SE)
Days active 3.0(0.2) 3.0(0.2) 0.1 (0.2) 1.7 2.9(0.2) 2.8(0.3) —0.1(0.3) —4.3
Minutes active 143.4 (12.3) 192 (27.3) 48.7 (28.2) 34.0 124.4 (170) 155.1 (35.0) 30.6 (36.5) 24.6
Self-efficacy 70.2 (1.7) 72.4 (2.0) 2.3 (1.9) 3.2 73.6 (2.3) 777 (2.6) 4.0 (2.5) 55
Provider communication 3.1(0.1) 3.7 (0.1) 0.5** (0.1) 16.7 3.5(0.1) 3.8 (0.1) 0.3 (0.1)* 7.4
Depression 8.5 (0.4) 6.9 (0.5) 1.62** (0.5) —19.1 7.8 (0.6) 72 (0.6) —0.7 (0.6) -85
Health status 2.7:0:1) 2.7 (0.1) 0.0 (0.1) 0.4 2.7 (0.1) 2.6(0.1) =0.1(0.1) -2.2
Energy 2.2(0.1) 2.5 (0.1) 0.3** (0.1) 13.8 2.1(0.1) 2.4 (0.1) 0.3 (0.1)* 12.9
Pain 3.2(0.2) 3.0(0.2) —-0.3(0.2) —-8.0 3.5(0.3) 3.7 (0.3) 0.2 (0.3) 59
Sleep problems 5.3(0.2) 4.00.3) —13**(0.2) —24.9 5.6 (0.3) 4.9(0.3) —0.7 (0.3)* -12.7
Stress problems 5.1(0.2) 4.10.2) —10%**(0.22) —19.1 5.4 (0.3) 48(03) —-06(0.3)* -10.3

*Statistically significant change between baseline and final measures; p<0.05.
**Statistically significant change between baseline and final measures; p < 0.001; repeated measures analysis.
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Table 2 | Continued

Q30 Tell the trainee what she/he did well, but also tell her/him clearly how they are expected to improve

Question block #11: fidelity for lay leader and master trainer retention
Q31 Have defined protocols for resolution of potential personality conflicts, communication problems,
improper behavior with participants and co-leaders or co-trainers is in place

Question block #12: fidelity during workshops: physical environment and material resources
Q32 Have the necessary number and quality of educational materials and supplies
Q33 Offer the workshop 2.5h a week over 6 weeks

Question block #13: fidelity during workshops: lay leader performance
Q34 Have two leaders teach the workshops
Q35 Ensure that leaders use facilitation techniques appropriately and effectively

Question block #14: fidelity after workshops
Q36 Track leader activity (i.e., programs they teach, retention rates)®

X, include; -, exclude.

Checklist version

Fidelity-12  Fidelity-20  Fidelity-34

- - X
X X X
= = X
- X X
X X X
- X X
X X X

2CDSMP sites must comply with licensure and fidelity requirements as defined by Stanford University Patient Education Research Center. The purpose of

this research was to demonstrate the use of expert consensus method to streamline intervention fidelity monitoring checklists and to improve monitoring
of evidence-based program fidelity. For the most current CDSMP licensure information, please visit Stanford University Patient Education Research Center

(http.//patienteducation.stanford.edu/licensing/).

bSome of these items represent a slight modification from the Stanford Self-Management Fidelity ToolKit (2010) to fit the current question format.
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Question block #1: program coordinator qualifications
Ql They are very familiar with both the program fidelity and program implementation manuals
Q2 They have observed a Leader or Master Training

Question block #2: lay leader qualifications

Q3 They are not afraid to speak in front of groups

Q4 They read, write, and speak the language of the workshop participants

Q5 They are able to attend all 4 days of training and complete two practice teachings during training as
prospective leaders

Question block #3: fidelity before lay leader training

Q6 Apply for, renew, or confirm receipt of organization's program license®

Q7 Adhere to recommended schedule for leader trainings (total of 4 days: recommended 2 days per week for
2 weeks)

Q8 Have two certified master trainers who are committed to conduct entire training sessions

Q9 Inform participants that their full attendance and participation is required on all training

Q10 Prepare a complete leader’s manual for each participant

Question block #4: fidelity after lay leader training
Q11 Have all leaders facilitate at least once a year
Q12 Not let those leaders with whom there are concerns facilitate workshops®

Question block #5: master trainer qualifications

Q13 They are willing and available to attend a 4.5-day-master training

Q14 They either have led two workshops as a leader either before coming to master training or are willing
and available to lead two workshops within 1 year after master training

Question block #6: fidelity before master training

Q15 Prepare master trainer manuals and leader manuals for each participant

Q16 Determine the most recent training materials are being used for training (most current version are 3rd
edition, living a healthier life with chronic conditions book and CDSMP manual (2006)

Q17 Follow the Stanford Patient Education Research Center’s checklist for master trainings (obtained upon
confirmation of training request)

Q18 Inform participants their full attendance and participation is required on all training days

Question block #7: fidelity during master training

Q19 Have trainees participate in two practice teaching activities during training

Q20 Have trainees complete the second practice teaching session and demonstrate a minimum set of core
competency as observed by a master trainer or T-trainer?

Q21 Make sure that training must be at least 27 h, usually over 4.5 days
Q22 Have training offered by two certified T-trainers
Q23 Understand and agree with the importance of program fidelity

Question block #8: fidelity after master training
Q24 Conduct one leader training a year®

Question block #9: fidelity in judging trainee competence during training

Q25 Adheres to the curriculum (also includes appropriate presentation of charts)

Q26 Facilitates group contributions particularly in the following types of activities: brainstorming, action
planning, action plan feedback, and problem solving

Q27 Models activities appropriately

Question block #10: fidelity when counseling out leaders/master trainers during training
Q28 Observe and document problem behaviors
Q29 Give the trainee specific reasons and examples of why they are concerned

Checklist version

Fidelity-12

Fidelity-20

Fidelity-34

x X

>

>
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THEORETICAL UNDERPINNINGS
Built around best practices for
exercise training

Built upon best practices for
behavioral change

Texercise Classic

Not explicit, but implicit through endorsement of
Dr. Kenneth Cooper
Actual theoretical basis not clearly stated

PROGRAM STRUCTURE, APPROACH, AND POPULATION TARGET

Total program duration

Number of weeks of active
intervention

Amount of time per class.
Sensitivity to participant
characteristics

PROGRAM DESIGN
Intervention manual

Adaptability

PROGRAM CONTENT
Attention to physical activity and
nutrition

Use of information sheets
Opportunity for engaging in in-class
exercises

Recommended exercises

Opportunity for interactive class
discussions on goal setting and
problem solving

TRAINING AND EVALUATION
Training of instructors

Pre-post assessment

Fidelity monitoring

12 weeks of chosen exercise/activity
12 weeks of chosen exercise

Variable

Can be lay lead, leaders can be representative of
the participants

Participants do not need to be cognitively able to
understand possible educational components
Spanish materials are available

General guidance with class instructors are only
given the Texercise pink packet that includes:
Promotional DVD
Texercise handbook
Pledge sheets
Incentives (pedometers, t-shirts, etc.) and have
access to the online resources
All aspects can be adapted, except involving some
sort of PA
Anyone can make an adaptation to the program
including sites and class leaders
Adaptations can be made at any time

Possibility with the fact sheets

Not necessary or monitored to see if the info
provided to participants is factual

Optional

Yes

Variable

Due to the variability of the classes this is unknown
Goal setting and problem solving are not
specifically addressed in the classic class

Variable
None
None

Texercise Select

Yes, using ACSM for older adult guidelines

Social cognitive theory (self-efficacy and other behavior
change principles)

RE-AIM framework

Diffusion of innovation

12 weeks: 2 weeks of recruitment plus 10 weeks, 2x/week
of actual sessions equals 20 sessions total

10 weeks, 2x/week of actual classes equals 20 sessions
total

Structured - 90 minutes

Can be lay led, leaders can be representative of the
participants

Participants must be cognitively able to understand the
educational component including action planning

Not yet translated to Spanish

Structured manual for program facilitators with detailed
session outlines

Exercises can be adapted to participant level of PA

Field coordinators/class facilitators cannot make adaptation
to essential features of the program

Built into the program

First session of the week deals with a physical activity topic
Second session of the week deals with a nutrition topic
Integrated into class curriculum

Yes

Drawn from prescribed list with goal of 30-45 minutes of
exercise per session that must include flexibility, strength,
balance, and endurance

Utilizes action planning and brainstorming

Physical activity and dietary logs are kept through the first
half of the sessions

Uses incentives for behavior change

Tracking and monitoring behavior (logs)

Teaches problems solving

Provides skill building (i.e., learning exercises)

Provides social support

Structured — 1 day 6 hour training
Part of curriculum

Onssite class fidelity checklist
Pt ko s for DartclBaRts
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Table 3 | Continued
Intervention

Motivation/counseling

Aerobic: walking

Aerobic: other aerobic
activities

Aerobic: walking
Aerobic: walking
Aerobic: walking

Aerobic: other aerobic
activities

Aerobic: walking

Aerobic: other aerobic
activities

Aerobic: walking

Aerobic: other aerobic
activities

Aerobic: walking

Aerobic: Other aerobic
activities

Aerobic: walking

Strength/resistance
Strength/resistance
Strength/resistance
Strength/resistance

Strength/resistance

Strength/resistance

Strength/resistance

Stretch/flexibility/
balance/agility

Stretch/flexibility
/balance/agility

Stretch/flexibility/
balance/agility

Stretch/flexibility/
balance/agility

Emotional health outcome

Stress

Anxiety

Anxiety

Caregiver burden
Mood
Other positive outcomes

Other positive outcomes

Quality of life

Quality of life

Psychological distress and
well-being

Psychological distress and
well being

Self-efficacy/mastery/locus of
control

Self-efficacy/mastery/locus of
control

Stress

Anxiety

Fear of falling
Loneliness
Mood

Psychological well

being/distress

Quality of life

Self-efficacy/locus of control

Anxiety

Fear of falling

Mood

Other positive outcomes

# Of studies (n)?

2(1,712) (79, 118)

3 (607) (59, 102, 146)

4(361) (57, 73, 114, 136)

10 (100) (60, 102)
2 (170) (107, 147)
1(582) (101)

2 (150) (57, 114)

6 (1,273) (56, 101, 104, 123, 130,

147)

6(823) (51, 57, 117, 134, 151, 179)

91 (28)

101 (136)

1(32) (62)

3(231) (56, 106, 114)

20 (457) (59, 60, 102)

1(42) (129)
2(94) (48, 150)

1°(32) (84, 129)
2 (144) (69, 153)

2(124) (134, 153)

13° (1,000) (28, 68, 75, 84, 115, 119,

122, 126, 132-134, 137, 163, 177)

7b (442) (75, 115, 126, 129, 132,
137, 153, 177)

1(88) (96)

25 (422) (53, 90, 181)

5(307) (49, 87, 95, 116, 147)

10 (200) (53, 182)

Quality rating

At least fair

At least fair

At least fair

At least fair
At least fair
At least fair

At least fair

At least fair

At least fair

At least fair

At last fair

NC

NC

At least fair

At least fair
At least fair
At least fair
At least fair

At least fair

At least fair

At least fair

NC

At least fair

At least fair

At least fair

Effectiveness rating

nsufficient (no consensus)

No Consensus (btw sufficient and
insufficient, multiple studies)

nsufficient (multiple studies,
inconclusive data)

nsufficient (not enough studies)
nsufficient (no consensus)
nsufficient (not enough studies)

nsufficient (not enough studies)

nsufficient (multiple studies,
inconclusive data)

nsufficient (multiple studies,
inconclusive data)

nsufficient (not enough studies)

nsufficient (not enough studies)

nsufficient (not enough studies)

nsufficient (no consensus)

No consensus (btw sufficient and
insufficient, not enough studies)
nsufficient (not enough studies)
nsufficient (no consensus)

nsufficient (not enough studies)

nsufficient (no consensus)

nsufficient (not enough studies)

nsufficient (multiple studies,
inconclusive data)

nsufficient (multiple studies,
inconclusive data)

nsufficient (not enough studies)

No consensus (btw sufficient and
insufficient)

Insufficient (no consensus)

Insufficient (not enough studies)
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Intervention
Skills training
Skills training
Skills training
Skills training
Skills training
Skills training
Skills training
Skills training
Skills training

Social support
Social support
Social support
Social support

Social support

Social support
Social support

Social support + skills
training

Social support + skills
training

Social support + ski
training

72

Social support + skills
training

Social support + skills
training
Social support + skills

training

Social support + skills
training

Motivation/counseling
Motivation/counseling

Motivation/counseling

Motivation/counseling

Emotional health outcome

Anger

Anxiety

Mood

Other positive outcomes

Psychological well
being/distress

Quality of life

Self-efficacy

Spirituality

Stress

Anxiety

Loneliness

Mood

Other positive outcomes

Psychological well
being/distress

Quality of life
Self-efficacy/locus of control

Anxiety

Mood

Other negative outcomes

Other positive outcomes

Psychological well

being/distress

Quality of life

S

[}

f-efficacy/locus of control

Mood
Other positive outcomes

Quality of life

S

(o]

f-efficacy/mastery

# Of studies (n)?

3(258) (13-15)

11 (1,346) (13, 16-25)
5(988) (13, 18, 26, 27, 76)
2(99) (29, 145)

4 (1,449) (31, 32, 124, 142)

1(1,417) (17, 22, 29, 31,
35-41)

16° (3,735) (14, 15, 18, 20, 24,
26, 27, 30, 35, 39, 41-46, 175)

3b (283) (23, 27, 65, 148)

45 (500) (39, 45, 46, 98, 142)

3° (502) (34, 93, 135, 138)
2(313) (72, 108)

2b (144) (72, 109, 113)
(39) (83)

59 (704) (31, 34, 89, 128, 135,
139)

3b (450) (31, 34, 135, 138)
(39) (83)

5 (580) (54, 63, 70, 100, 143)

(144) (70)

2 (415) (47, 82)

3¢ (68) (33, 66)

6(1,041) (14, 47, 70, 82, 144,

174)

36 (393) (66, 109, 113, 121)

3(408) (65, 70, 121)

1(86) (103)
2(969) (71, 79)

4 (850) (52, 64, 71, 120)

5 (667) (71, 79, 92, 112, 176)

Quality rating

At

At

At

At

At

At

At

east

east

east

east

east

east

east

Limited

At

At

east

east

Limited

Limited

Limited

At

At

air

air

air

air

air

air

air

air

air

east fair

east fair

Limited

At

At

At

At

east fair

east fair

east fair

east fair

Limited

At

At

At
At

At

At

east

east

east

east

east

east

air

air

air

air

air

air

Effectiveness rating

Insufficient (no consensus)
Sufficient

Insufficient (no consensus)
Insufficient (not enough studies)

Insufficient (multiple studies,
inconclusive data)

Sufficient

Sufficient

nsufficient (not enough studies)

nsufficient (multiple studies,
inconclusive data)

nsufficient (no consensus)

nsufficient (not enough studies)
nsufficient (not enough studies)
nsufficient (not enough studies)

nsufficient (multiple studies,
inconclusive data)

nsufficient (no consensus)
nsufficient (not enough studies)

nsufficient (multiple studies,
inconclusive data)

nsufficient (not enough studies)

nsufficient (not enough studies)

nsufficient (no consensus)

nsufficient (multiple studies,

inconclusive data)

nsufficient (no consensus)

nsufficient (no consensus)

nsufficient (not enough studies)
nsufficient (No consensus)

nsufficient (Multiple studies,
inconclusive data)

nsufficient (multiple studies,
inconclusive data)
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Baseline (n=72)

Mean (+SD)
GENERIC QOL
Negative feelings® 10.18 (+4.40)
Positive feelings 10.26 (+4.69)
Cognitive problems 10.47 (£4.02)
Sexual problems 11.83 (£6.49)
Energy/fatigue 14.81 (£2.81)
Pain 11.66 (+5.74)
Social avoidance 9.11 (£5.19)
Generic summary score 7742 (+£24.99)
CANCER-SPECIFIC QOL
Financial problems 7.00 (+4.75)
Benefits 19.24 (£6.24)
Distress-family 9.43 (£5.61)
Appearance 8.80 (£5.70)
Distress-recurrence 12.79 (£6.33)
Cancer-specific summary score 3795 (+16.88)

Questions in the negative feeling domain (1) bothered by mood swings, (2) felt blue or depressed, (3) worried about little things, and (4) felt anxious.

Bold text indicates statistically significant values (p < 0.05).

Post (n=49)
Mean (+SD)

9.22 (£3.62)

10.32 (£4.72)
10.43 (£3.53)
10.29 (£5.55)
14.67 (+£4.21)
11.00 (+£5.52)

8.57 (£3.73)
73.03 (£18.56)

6.48 (£4.78)
19.49 (£6.36)
8.80 (+5.00)
8.48 (+4.82)
12.91 (£6.09)
36.89 (+14.81)

Paired change (n=49)
Mean (+SD)

—1.27 (£3.17)
—0.72 (£3.85)
0.04 (£3.11)
—1.69 (+4.81)
0.15 (+4.83)
—0.54 (+£4.95)
0.12 (+£3.14)
—8.62 (+22.03)

0.30 (+2.46)
0.51 (+4.38)
—0.18 (+£3.92)
0.04 (+£3.91)
—0.21 (£3.26)
—0.12 (+8.87)

—2.44
—1.17
0.10
-1.78
0.21
~0.69
0.25
~1.86

0.80
0.77
—0.30
0.08
—0.42
—0.09

p-value

0.0198
0.2509
0.9241
0.0864
0.8319
0.4912
0.8049
0.0770

0.4308
0.4483
0.7621

0.9395
0.6755
0.9303
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1. Confidence to do strength and flexibility
exercises 3-4 times a week

2. Confidence to do aerobic exercises 3-4 times a
week

3. Confidence to exercise without making
symptoms (of chronic disease) worse

Overall self-efficacy for exercise (mean of 1-3)

Total minutes of physical activity

Bold text indicates statistically significant values (o < 0.05).

Baseline (n=72)

Mean (+SD)
8.68 (+1.75)

794 (£2.45)

8.51 (£1.98)

8.39 (+1.73)

94.10 (+87.02)

Post (n=49)
Mean (+SD)
9.19 (+£1.50)
8.85 (£1.96)
8.60 (£2.20)
8.88 (£1.67)

131.51 (£91.01)

Paired change (n=49)
Mean (+SD)

0.45 (+1.86)

0.69 (+2.37)

0.10 (£2.26)

0.41 (+1.69)
42.22 (£73.80)

1.64

2.01

0.32

1.70
3.79

0.1069

0.0503

0.75M

0.0964
0.0005
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Table 3 | Continued

Intervention Emotional health outcome # Of studies (n)? Quality rating Effectiveness rating
Stretch/flexibility/ Psychological well 10 (200) (53, 182) At least fair Insufficient (not enough studies)
balance/agility being/distress
Stretch/flexibility/ Quality of life 8P (853) (48, 51, 53, 87, At least fair Insufficient (multiple studies,
balance/agility 94, 96, 132, 147, 181) inconclusive data)
Stretch/flexibility/ Self-efficacy/mastery/locus of 5 (465) (48, 90, 94, 95, 132) At least fair No consensus (btw strong,
balance/agility control sufficient, insufficient)
Stretch/flexibility/ Stress 1(39) (95) NC nsufficient (not enough studies)
balance/agility
Combination Anxiety 3 (485) (91, 180, 182) At least fair nsufficient (no consensus)
Combination Fear of falling 2 (200) (85, 88) At least fair nsufficient (no consensus)
Combination Mood 3(257) (81, 97, 173) At least fair nsufficient (no consensus)
Combination Other positive outcomes 3(459) (91, 131, 178) At least fair nsufficient (multiple studies,
inconclusive data)
Combination Psychological well 6 (748) (97, 131, 133, 180, At least fair nsufficient (multiple studies,
being/distress 82, 184) inconclusive data)
Combination Quality of life 6 (7492) (55, 61, 78, 80, At least fair nsufficient (multiple studies,
81, 85, 86, 88, 97, 99, 110, inconclusive data)
11, 149, 152, 182, 183)
Combination Self-efficacy/mastery/locus of 5P (654) (77, 92, 105, 125, At least fair nsufficient (multiple studies,
control 27, 183) inconclusive data)
Combination Stress (187) (180) NC nsufficient (not enough studies)

NC, no consensus.

Article citations for each intervention-outcome pairing are provided in this column. Some of the 148 studies are listed in more than one intervention-outcome pairing.

bSeveral studies are reported in more than one article (e.g., article #40 and article #41 describe the same study using different analyses).
cArticle #62 reported on two different positive outcomes, self-esteem and life satisfaction.
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N (%)

Age

<70 37 (62.11)

>70 34 (47.89)
Sex

Male 13 (18.06)

Female 59 (81.94)
Race

White 61 (89.71)

Other 7 (10.29)
Martial Status

Married 37 (54.41)

Not married 31 (45.59)
Employment Status

Employed 8(12.12)

Not employed 58 (87.88)
BMI

<20 3 (4.41)

20-25 20 (29.41)

25-30 18 (26.47)

30-35 17 (25.00)

35+ 10 (14.71)
Type of Cancer

Breast 37 (62.11)

Colon 5 (704)

Prostate 5 (7.04)

Lung 4 (5.63)

Other® 20 (28.17)
Time since completion of cancer treatment

<1year 14 (20.90)

1-byears 22 (32.84)

5+ years 31 (46.27)

Participants who consider themselves to

have active cancer
No 66 (91.67)
Yes 6 (8.33)

?Hodgkin's lymphoma, non-Hodgkin's lymphoma, chronic leukemia, multiple
myeloma, adenoid cystic cancer, gastrointestinal stromal tumor, bladder, kidney,
pancreatic, thyroid, ovarian, uterine, cervical, and vulvar cancer.
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Session Fit & Strong! exercise curriculum Cancer survivorship curriculum
Source: Fit & Strong participant manual Source: NCI facing forward: life after cancel treatment (25)
(http://www.fitandstrong.org/index.html)

Introduction, consent, and baseline survey

2 Introduction to Fit & Strong (Ch 1) Definition of survivorship (preface) and finding a new “Normal” (p. 1)
3 Benefits and barriers of exercise (Ch 2) Follow-up medical care (pp. 2-5)
4 What to wear (Ch 3)
5 Pain and exercise modifications (Ch 6) Creating a wellness plan (pp. 5-11)
6 Warm-up exercises (Ch 7) Services and community resources (pp. 12-13)
7 Stretching (Ch 8) Nutrition for cancer survivors?
8 Aerobic exercise (Ch 9)
9 Treatment effects, Part I: fatigue, memory, and concentration (pp. 15-19)
0 Walking (Ch 10) Treatment effects, Part II: pain and physical changes (pp. 20-31)
1 Strengthening exercise (Ch 11)
2 Resistance training (Ch 12) Managing your feelings: stress, depression, anxiety (pp. 37-45)
3 Cool-down exercises (Ch 13) Finding a meaning (pp. 46-48) and making a difference after Cancer®
4 Posture and bone health (Ch 14)
5 Fall prevention (Ch 15) Social and work relationships (pp. 49-55)
6 Setting goals (Ch 16)
7 Other ways to do exercise (Ch17) Learning to relax: instructor guided relaxation exercise no. 1 (p. 60)
8 Lifestyle changes (Ch 18)
9 Exercise: a world of options (Ch 19) Support for caregivers®
20 Getting past barriers to exercise (Ch 20)
21 Diet and exercise (Ch 21)
22 Stress management (Ch 22) Learning to relax: instructor guided relaxation exercise no. 2 (pp. 60-61)
23 Maintaining an active lifestyle (Ch 23) Feedback session on survivorship component
24 Putting it all together (Ch 24) and survey

Each 90 min session included 60 min of exercise and 30 min of education. A sample schedule for the educational component is listed above. All chapters/page
numbers refer to the source listed in heading unless otherwise noted.

“National Cancer Institute: “Eating hints; Before, During, and After Cancer Treatment” pp.44-45 (26).

®National Cancer Institute: “Facing Forward. Making a difference in cancer” (27).

°National Cancer Institute: “Facing Forward: when someone you love has completed cancer treatment” (28).
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Table 1 | Continued

EXPERIENCE WITH ENHANCE®FITNESS

23. What benefits do you think your YMCA gets/got from participating in EF? (Probe: member engagement, community outreach, and serving a need).
a. Is/was your YMCA reimbursed in any way for offering EF classes?
i. If yes, by whom?
b. Do/did your participants pay a fee to participate in EF classes?
i. If yes, how much?
ii. If the fee changed over time, provide a range but note the current amount
ii. Does yourY ever offer EF:
. On asliding scale?
2. For reduced cost?
iv. How reasonable do you think this fee is?
v. How does this fee compare to other like classes or programs? (Probe: More, same, less than?)
c. Are EF classes through your YMCA available to both Y members and non-members?
i. Does yourY track conversion rates of non-member program participants to members? (e.g., For 10 non-member participants, 1 becomes a
member.)
. If YES: what is the conversion rate?

d. Do you know if any of your EF participants are/were reimbursed for participating in EF, such as through health insurance?

i. If yes, by what plan or program?
24. What do/did you like most about EF? (Probe: full classes, positive reports from participants, outcomes tracking)
25. What do/did you like least about EF? (Probe: time of the day the class is offered, instructor, room the class was held, conducting the fitness checks)

26. What are/were characteristics of EF classes that you think make them successful? (Probes: instructor ownership of the class, size of class,
well-ventilated room, good time of day, room easily accessible, and class offered immediately before or after another event like a meal program)

27 What are/were characteristics of EF classes that you think are barriers to success (probe: too small of a room, mismatch between instructor and
participant characteristics, high fees, time of day)?

28. If the class is no longer offered: why do you think EF is not/no longer offered at your YMCA? (Probe: cost of running EF, no instructor, instructor not a

good match with participants, not enough participants, not large enough space, and other concurrent exercise classes)

29. What are/have been your challenges with offering EF? (Probe: finding instructors, frailty of participants, and for the participant transportation to and
from class)

30. Are/were there particular issues you have faced in offering EF?
a. If YES: can you describe these issues, and how you have handled them?

31. What does/did your YMCA do that you think makes EF appealing to: (Probes: advertising, offering at prime time, and offer it at no or low cost)
a. Participants and members at your YMCA?
b. The greater community that your YMCA serves?
c. If yourY receives funding to offer EF classes (separate from member due or class fees), who are the other funders (probe: specific organization
and individual)?

32. What does/did your YMCA do that you think makes EF not appealing?

33. What are the reasons you believe your YMCA has/not been able to implement/maintain EF classes?

34. Do you have any recommendations for changes to EF based on your experiences?

35. How was your experience with EF been similar to or different from other classes at the YMCA, particularly fitness classes or classes for seniors?

36. Regarding yourY members:

a. About how many members does your YMCA serve?

b. About what percent of your members are 65 and older?

c. About what percent of your members are in the 50-64-year-old age range?
DEMOGRAPHIC ITEMS

37. What is your age?

38. In what education category do you fall: less than college degree, some college or college degree, and more than college degree?
CLOSING

39. Is there anything else you would like us to know about your experience with EF with your YMCA?

Items with high relevance to the findings presented in this paper are noted with an asterisk.
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Survey

Survey

Survey

Conference call

2Most preferred.

Reduction criteria

tems related to master trainer training (T-training)/language
iteracy

tems that did not meet either statistical or practical
approaches

tems not ranked “very high” in “feasibility” step and not
selected as part of a predetermined number of items in
“endorsement” step

tems not related to their perceptions about the most critical
items for assessing program fidelity

Version selection based on organizational resources

Number of participants

114 master trainers

114 master trainers

47 master trainers

7 experts

7 experts

Number of items left

148

116

34/20/12

34

342/20/12
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INFORMATION ABOUT THE INTERVIEWEE AND ENHANCE®FITNESS OVERSIGHT

8.

. What is your title with the YMCA? How long have you held this position?
. Approximately what year did your YMCA first become involved with EF?
. Approximately what year M become involved with EF?

. What are your responsibilities related to EF?

. Are you responsible for the oversight of EF with your YMCA?

a. If not, what is the title of the person responsible for oversight?

. What are the responsibilities related to oversight of the operations of EF with your YMCA?

. Is your YMCA still offering EF classes? Yes No

What, if any, other exercise classes and/or programs does/did your YMCA offer specifically for seniors (defined as older than 62 years) besides EF?

ENHANCE®FITNESS READINESS AND ADOPTION

9.

17

22.

*Were you involved in the original adoption of EF?
a. If yes, how did your YMCA come about offering EF?

. *What was the primary motivation for your YMCA getting involved in EF?
. *What were some of the other motivations for your YMCA getting involved in EF?

. *Does/did your YMCA receive funding to provide EF classes?

a. If yes, what kind of funding?
b. Source of funding?
c. Use of funds? (Probe: staff support, participant fee offset, marketing, etc.)

. Do you think your YMCA has/had the right and adequate number of ... to support EF classes?

a. Staff

b. Instructors

c. Class materials (chairs, weights, etc.)
d. Space/room

. Are there any resources you wish you had, or had more of, to support EF classes at your YMCA?

. *Is there someone at your YMCA that is a champion for EF? (A champion can be paid staff or a volunteer who helps keep classes going, recruits new

participants, or works to expand the program, for example)
a. IfYES: can you describe some of the things this person does to champion EF?

. Are there paid and/or volunteer staff that manage or oversee EF operations with your YMCA? (This would include scheduling classes, managing

instructors, and/or answering EF questions for current or potential participants.)
a. IfYES: how was staff recruited or selected to manage EF with your YMCA?

Is the management of EF:
a. Centralized and occurs at the association-level, or
b. De-centralized and managed at the branch level?

. What are/were the methods used to recruit EF instructors to teach classes with your YMCA?
. What are/were the methods used to recruit participants to EF classes with your YMCA?

. Location of EF classes:

a. Are EF classes held at: a) your YMCA, b) off-site locations, or ¢) both?
b. If off-site, what type of locations? If more than one site, list all sites and be specific as to type of site. (churches, senior centers, community
centers, Parks and Recreation facilities, schools, and retirement communities)?

. What is/was the primary motivation for you personally getting involved in EF? (Probe: part of my job, personal interest, etc.)

What are/were some of your other motivations for you getting personally involved in EF? (Probe: saw the benefits, have aging family members that
had benefited from this or similar programs.)
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Recommendations for practice
Assess fit with the organizational mission

Assess fit with other programing
Identify existing community partners and new potential partners
Identify capable staff and instructors

Identify training and technical assistance for staff and potential
instructors

Assess cultural and demographic needs of the target population

Assess physical space and time constraints

Assess start-up and on-going costs and offsetting funding/revenue
Recommendations for research

Explore adoption among majority and laggard adopters, and
compare to early adopters

Explore influence of adoption on implementation and maintenance
Recommendations for policy

Explore policy approaches to revenue development

Facilitators addressed

Match with mission
Novelty, match with target population
Invitation to partner, financial support

Champions

Match with target population, match

with mission

Financial support

Financial support

Barriers addressed

Competing programing
Limited resources and expertise
Limited resources and expertise

Limited resources and expertise

Limited resources and expertise

Limited resources and expertise

Limited resources and expertise
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1

2

Theme

Competing
programing

Limited
resources and
expertise

Transcripts
represented

5 of 15 (33%)

7 of 15 (47%)

Supporting quotations

For group classes we have dance, water aerobics, step aerobics, spinning, and the range of movement class
from [another exercise program]. We have additional programs that are available at a cost, and those include
our nutritional services; the EF classes; swimming lessons; different sports programs, and then small group
training types of classes (Age 30, 11 years with theY).

We acknowledge that space is an issue ... They [wellness directors] see it as oh we already have [another
program], our program for active older adults. Why would we want to do this one? (Age 38, 8years with theY).
... We [offer EF] off-site. We are not in our own building anymore. It was to save on rent ... The big room is
often taken up with children’s camps and things like that (Age 60, 7 years with Y-affiliated site).

The staff did not see the benefit or the value to their people (Age 45, 10 years).

... And getting our health and wellness directors to understand and not condemn it, like “What's in it for us?”
(Age 38, 8years with the Y).

... Where are we going to put it; who is the instructor going to be; who's going to pay for this, or where are
the funds coming from (Age 51, 16 years with the V).

| know the whole issue is that people don't have time. There is a lack of staff. We have it here, too, and so |
know some of the issues (Age 65, 6 years with Y-affiliated site).
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Data point

Number of CDSMP participants

Number of ER visits

Number of hospitalizations

Participant age distribution

Estimated program delivery cost (per participant)

Number of eligible individuals (aged 18+ years with 1+ chronic
conditions) to be served by CDSMP in next 12months

Data source
User’s assessment
data

User's assessment
data
User’s assessment
data
User’s assessment

data

User's administrative
data

User's projection
about reach

Format in tool

Open-ended

Open-ended

Open-ended

Open-ended

Drop-down

menu

Open-ended

Recommendation for measurement
Collected at baseline and 6 months
(and 12 months, if possible)

Collected at baseline and 6 months
(and 12months, if possible)

Collected at baseline and 6 months
(and 12 months, if possible)

Categorized as 18-44, 45-64, and
65years and older

Choices of $219, $250, $292, $350,
$438, $583, or open-ended (override)

Open-ended
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Age
Under 50
50-64
6574
75+

Sex
Male
Female

Hispanic ethnicity
No
Yes

Race
White
African American
Asian/Pacific Islander
American Indian/Alaska naive
Other multiple races

Number of chronic conditions
0
1
2
3+

Participant residence
Metro
Non-metro

Number of participant enrolled in workshop

Number of sessions attended
Successful completion: no
Successful completion: yes

Disease prevalence
Arthritis
Cancer
Depression
Diabetes
Heart disease
Hypertension
Lung disease
Stroke
Osteoporosis
Other

U.S. Workforce
Statistics (2012)?

66.8%
28.0%
4.2%
1.0%

53.0%
470%

16.4%

80.5%
1.2%
5.5%

Total CDSMP
participants
(n=25,664)

6770 (£14.35)
11.2%
23.9%
30.2%
34.7%

21.2%
78.8%

89.0%
11.0%

66.7%

20.9%
4.7%
1.0%
6.8%

2.50 (+£1.65)
9.2%
21.4%
23.9%
45.5%

78.5%
215%

12.69 (+4.03)

4.563 (+1.63)
21.8%
78.2%

471%
10.9%
23.1%
32.1%
18.6%
48.7%
19.1%
5.4%
14.6%
30.3%

Worksite setting
(n=435)

61.12 (+14.69)
20.0%
38.6%
20.0%
21.4%

19.1%
80.9%

96.1%
3.9%

61.6%
14.0%
12.9%
2.1%
9.4%

2.29 (£1.50)
9.2%
24.6%
24.8%
41.4%

63.4%
36.6%

10.82 (£3.89)

4.84 (+1.46)
14.9%
85.1%

40.0%
12.0%
22.5%
28.0%
16.6%
43.9%
16.1%
32%
12.2%
34.7%

Non-worksite
setting (n =25,229)

6782 (£14.31)
11.0%
23.7%
30.4%
35.0%

21.2%
78.8%

88.9%
M1%

66.8%
21.0%
4.5%
0.9%
6.7%

2.50 (+£1.65)
9.2%
21.3%
23.9%
45.6%

78.7%
21.3%

12.62 (+4.03)

4.53 (£1.63)
21.8%
78.1%

472%
10.9%
23.1%
32.1%
18.6%
48.8%
19.1%
5.4%
14.7%
30.2%

?Unadjusted estimates of employed persons (U.S. Bureau of Labor Statistics; http.//www.bls.gov/data/#employment).

—, Workforce data not available for comparison purposes.

x2ort

9.67
108.82

1.14

22.70

85.66

2.90
3.94

59.01

9.23

—4.48
12.16

8.99
0.49
0.09
3.29
1.18
4.12
2.51
4.12
2.10
4.07

<0.001
<0.001

0.286

<0.001

<0.001

0.004
0.268

<0.001

<0.001

<0.001
<0.001

0.003
0.486
0.770
0.070
0.277
0.042
0.113
0.042
0.148
0.044
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Baseline characteristics

Participants, n
Age in years, mean £ SD
Female
Married (including de facto)
Retired
Education
Primary or less
Secondary/high school
Tertiary/technical
Duration of diabetes in
years, mean 4+ SD

Control

50
63.31+78
33
47
44

2.5
18
8.2+6.1

Intervention

50
65.8+75
34
44
46

13
34
3
9.0+6.3

Total

100
64.2+77
67
91
90

20

59

21
8.6+£6.2
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Measure

HbA1c

Systolic blood
pressure (mmHg)

Diastolic blood
pressure (mmHg)

Waist circumference
(cm)

BMI (kg/m2)

WHOQOL-BREF

K10

Number of community
doctor visits

Baseline (N =100)

6 months (N =95)

12 months (N =95)

Control

7.00 4

128.2 4

76.5 4

91.82 4

25.37 4

3.404

19.04

5.384

£0.81

£12.7

£6.9

£7.10

+2.64

+0.85

6.4

£3.33

Intervention

7.16 4

132.04

7764

90.56 4

25.604

3.344

1734

5.17 4

E1.11

£156.4

8.1

£9.19

+3.40

+0.67

£6.3

+2.49

Control

6.96 4

128.6 4

75.9+

89.86 4

25.47 4

3.404

16.94

5.70 4

£0.92

£16.0

6.7

£725

£2.35

£0.74

£6.7

£4.21

Intervention

6.88+1.10

129.2 4

£12.1

76.6+6.9

89.02 4

£8.89

25.63+3.27

3.44+0.77

16.14

£6.2

6.88+4.95

Control

716 4

129.14

76.54

89.134

25.44 4

3.364

16.94

5.68 1

Partial eta squared values: small effects indicated by 0.02, medium effects by 0.13, and large by 0.26.

t1.16

£12.6

£7.8

E7.14

£2.39

t0.49

£5.0

t3.87

Intervention

6.884

125.04

76.2 4

88.59 4

25.604

3.834

13.84

6.984

£0.88

£12.4

74

£9.26

£3.41

£0.81

£3.7

t4.97

Effect Size

from group
(partial eta
squared)

0.036 (small
effect)

0.054 (small
effect)

0.008
0.004

0.001

0.047 (small
effect)

0.001

0.016

Effect Size
from time

(partial eta
squared)

0.029 (small
effect)

0.026 (small
effect)

0.007

0.088 (small-
medium effect)

0.001

0.044 (small
effect)

0.159 (medium
effect)

0.032 (small
effect)
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Healthcare cost savings estimator tool: CDSMP?

National Study Case Example Your Local Example: If you have data, please enter
relevant numbers in cells marked in diagonal
stripe for your population. This spreadsheet will
make automatic calculations for you

N % Change N % Change
in% in%

1. EXAMINETHE PATTERN OF HEALTH CARE UTILIZATION WITHIN YOUR POPULATION
Emergency room (ER) visits

Include number of participants at baseline 1170 500

Include number of participants reported visiting ER at 21 18% 75 15%

baseline

Include number of participants at 6 months 903 450

Include number of participants reported visiting ER at the 18 3% 5% 55 12% 3%
first 6 months.

Include number of participants at 12 months 825 400

Include number of participants reported visiting ER at the 108 3% 5% 2% 1% 4%

second 6 months

Hospitalizations

Include number of participants reporting hospitalization 164 14% 80 16%

at baseline

Include number of participants reporting hospitalization 100 n% 3% 50 1% 5%
at the first 6 months

Include number of participants reporting hospitalization 16 8% 0% 60 15% 1%

at the second 6 months.
2. IDENTIFY MEAN COSTS FOR HEALTH CARE UTILIZATION FROM 2010 MEDICAL EXPENDITURE PANEL SURVEY (MEPS)

Age distribution Indicate the age distribution for your population
Include % for those 18-44 years of age 10% Indicate % for those 1844 7/ 72%
Include % for those 45-64 years of age 31% Indicate % for those 4564 16%
Include % for those 65+ years of age 59% Indicate % for those 65+ 12%
ER Visits

Mean costs of ER visits for those 18-44 years of age $1,465.00 $1,465.00

Mean costs of ER visits for those 45-64 years of age $1,738.00 $1,738.00

Mean costs of ER visits for those 65+ years of age $1,403.00 $1,403.00

Age-adjusted cost of ER visits $1,513.05 $1,501.24

Cost savings associated with ER visits per person atthe ~ $ 75.65 $45.04

first 6 months

Cost savings associated with ER visits per person atthe  § 75.65 $60.05

second 6 months

Total cost savings associated with ER visits per personat 15131 $105.09

two time periods

Hospitalizations

Mean costs of hospitalizations for those 18-44 years of $11,501.00 $11,501.00
age

Mean costs of hospitalizations for those 45-64 years of $21,462.00 $21,462.00
age

Mean costs of hospitalizations for those 65+ years of age ~ $ 18,664.00 $18,554.00
Age-adjusted cost of hospitalizations $18,750.18 $13,941.12
Cost savings associated with hospitalizations per person $5662.51 $ 69708

at the first 6 months
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Table 4 | Continued

N %  Change N % Change
in% in%
Cost savings associated with hospitalizations per $- $139.41
person at the 2nd 6 months
Total cost savings associated with hospitalizations $562.51 $836.47
per person at two time periods
3. ESTIMATE COSTS SAVED FROM REDUCED UTILIZATION FORTHE PERIOD OF TIME YOU ARE INTERESTED IN EXAMINING
Based on national information, potential annual $713.81 Potential annual health $94155
health care savings per CDSMP participant from care savings
averting ER visits ($ 151.31) and hospitalizations (8 105.09 +$ 836.47)
($ 562.51) can be estimated
4. ESTIMATE AVERAGE ANNUAL PROGRAM DELIVERY COSTS
Estimated program delivery costs per person in the $350.00 Select your closest $25000
National CDSMP study program cost per person
from the drop-down menu
5. DEDUCT ANNUAL PROGRAM COSTS FROM ESTIMATED HEALTH CARE UTILIZATION SAVINGS
Based on national information and using average $363.81 Net cost savings $691.55
CDSMP costs per participant ($ 350.00), net cost ($ 941.55 — $ 250.00)
savings related to ER visits and hospitalizations per
CDSMP participant can be estimated
6. EXTRAPOLATE TO NATIONAL SAVINGS USING 6. CALCULATE YOUR SAVINGS BASED ON
CENSUS DATA COMBINED WITH MEPS DATA POPULATIONTO REACH AND NEW AGE
DISTRIBUTIOIN
Number of American adults from Census data by 234,564,071 100% Number of potential 1,000 100%
age participants reflecting their
age distribution
1844 112,806,642 48% 1844 670 7%
45-64 81,489,445 35% 45-64 260 26%
65+ 40,267,984 7% 65+ 70 7%
Estimated % of American adults having at least 1 7% Net Cost Savings based on 73229
chronic condition from MEPS data by age population to reach and
new age distribution
1844 1%
45-64 84%
65+ 94%
Number of American adults aged 18 and older 180,614,335
having at least 1 chronic condition
Cost savings if you could reach ALL American $66,709,373,342.03
adults age 18+ having at least 1 chronic condition
Include % of this population you want to reach 5%
Based on per participant program annual net $ 3,285,468,667.10 Your healthcare net cost $732,289.00

savings ($ 363.81) for the population you want to
reach (6%), national health care savings can be
estimated

*Be aware of potential limitations when presenting your data.
The cost estimates presented must be treated as general estimates, as they are not based on precise cost expenditures. Yet, we feel they are robust for purposes

savings by averting ER
visits and hospitalizations
atuibuted to COSMP.

of providing ballpark health care utilization costs, program delivery expenses, and estimated net savings to support the widespread dissemination and sustainability
of evidence-based chronic disease self-management programs.
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Age
Female

Male

Hispanic
Non-Hispanic
Other/multiple races

American Indian/Alaska
native

Asian/Pacific islander
African American
Non-Hispanic White
Lives alone

Lives with others

Non-metro (parti
residence)

Metro (participant
residence)

Median household income
for ZIP code (participant
residence)

Percent of ZIP code
population aged 65+
(participant residence)
Percent of ZIP code
popuiation non-Hispanic
White (participant
residence)

OR

1017
1126
1.000
0.771
1.000
1.046
0.854

0714
0816
1.000
1.109
1.000
0.691

1.000

1.000

1.009

0.993

Referent group: senior center/AAA.

Significance: P < 0.001.

Odds ratios (OR) indicate the odds of a characteristic being associated with a delivery site type, relative to the referent group.

Residential facility

95% CI

P Lower  Upper
<0001 102 102
<0001 106 119
<0001 070 085
0436 093 147
0.184 068 108
<0001 062 082
<0001 076 088
0099 098 125
<0001 065 074
<0001 1.00 1.00
<0001 101 101
<0001 099 099

OR

0.951
0.734
1.000
1157
1.000
0.981
1.423

0.675
0.603
1.000
1.270
1.000
1.047

1.000

1.000

0.999

1.004

Healthcare organization

<0.001
<0.001

0.001

0.726
<0.001

<0.001
<0.001

<0.001

0.154

<0.001

0.629

<0.001

95% CI

Lower  Upper
095 095
069 078
1.06 126
088 1.09
147 178
058 078
056 065
112 144
098 111
1.00 1.00
099 1.00
1.00 1.01

Community or multi-purpose facility

OR

0.970
0.921
1.000
1.006
1.000
1.119
0.926

3.040
0913
1.000
1.575
1.000
0.787

1.000

1.000

1.018

0.998

<0.001
0016

0915

0.084
0577

<0.001
0.039

<0.001

<0.001

<0.001

<0.001

0.002

95% CI
Lower  Upper
097 097
086 099
0.91 112
099 127
o7 121
270 343
084 1.00
138 180
073 085
1.00 1.00
101 102
1.00 1.00

OR

0.971
0.896
1.000
1.233
1.000
1118
0.968

3.044
1951
1.000
1115
1.000
0.988

1.000

1.000

1015

1.002

Faith-based organization

<0.001
0.003

<0.001

0.125
0.832

<0.001
<0.001

0.181

0.765

<0.001

<0.001

0.002

95% CI
Lower  Upper
097 097
083 096
1.10 1.38
097 129
071 131
266 348
1.79 213
095 131
091 107
100 1.00
1.01 1.02
1.00 1.00
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Enrolled in two Texas
counties delivering
AMOB/VLL (n = 301)

Excluded (n = 225)
e Not offered the TUG test (n = 171)
e Not completed the TUG test (n = 54)

Completed the TUG test
at baseline and post-intervention (n = 76)

Excluded (n = 5)
e Outliers (n=3)
e Non-White (n=2)

Allocated to final an:
n=171)
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Total Senior Residential Healthcare ~ Community or  Faith-based x?or P

(1=58526)  center/AAA facility organization  multi-purpose  organization f
(=21339)  (1=12600)  (n=11,577) facility (n=5942)
(n=17,068)
DELIVERYSITECHARACTERISTICS
Metro (delivery site) 79.0% 76.9% 84.3% 76.4% 81.0% 78.4% 33139 <0.001
Non-metro (deiivery site) 21.0% 23.1% 15.7% 236% 19.0% 21.6%

Median household income  50.40 (£13.07) ~ 4897 (£13.26)  51.91(£12.69) 5082 (£1251) 51.07 (£13.17) 50.76(£1364) 11539  <0.001
for ZIP code (delivery site)

Percent of ZIP code 1393 (£559)  13.97 (£539)  1420(£559)  1351(£4.80)  1396(£633) 1397 (£663) 2443 <0001
population aged 65+

(delivery site)

Percent of ZIP code 68.95(£25.35) 6964 (+2506) 67.33(£2667) 72.96(£22.24) 6583 (k2653 6584(£2656) 139.84  <0.001

population non-Hispanic
White (delivery site)

Age 6858 (£13.56) 7097 (£11.79) 7344 (x12.81) 61.77 (£14.40) 66.08(+13.76) 6603 (£13.56) 154528  <0.001
Male 20.6% 19.1% 17.1% 25.6% 21.9% 21.6% 31183 <0001
Female 79.4% 80.9% 82.9% 74.4% 78.1% 78.4%

Non-Hispanic 90.2% 90.8% 92.7% 86.7% 89.7% 89.9% 25658 <0.001
Hispanic 9.8% 92% 7.3% 13.3% 103% 101%

Non-Hispanic White 67.1% 68.4% 68.0% 74.1% 61.6% 54.1% 202069 <0.001
African American 21.5% 22.3% 23.2% 13.6% 20.9% 31.6%

Asian/Pacifc islander 42% 3.0% 3.0% 2.5% 9.9% 7.6%

American Indian/Alaska 1.2% 11% 09% 20% 1.0% 09%

native

Other/multple Races 59% 52% 51% 7.9% 6.6% 58%

Number of self-reported 213(£098)  263(£162)  277(£169)  264(£164)  246(k162)  229(£159 10177 <0001
chronic conditions

Lives with others 96.3% 96.7% 96.5% 95.8% 95.3% 96.5% 3824 <0.001
Lives alone 3.7% 3.3% 35% 42% 47% 35%

Metro (participant 77.9% 74.9% 83.9% 74.8% 81.1% 78.3% 47807 <0001
residence)

Non-metro (participant 22.1% 25.1% 16.1% 252% 18.9% 21.7%

residence)

Median householdincome 6060 (+13.17) 4911 (£13.30) 5201 (£12.68) 5114 (£12.78) 5151 (£1350) 5080 (£1357) 11832  <0.001
for ZIP code (participant

residence)

Percent of ZIP code 1413 (£5.72)  14.26(£554)  14.14(£570)  1393(£501)  14.10(£6.14)  14.05(£7.06 681 <0001
population aged 65+

(participant residence)

Percent of ZIP code 7045(£25.66) 7112(k2520) 67.57(£26.73) 74.88(£28.26) 6868 (k2643 67.57(£2686) 15809 <0001
population non-Hispanic

White (participant

residence)

Pearson's chi-squared tests (x?) were used to identify significant distribution differences across delivery site types.
One-way analyses of variance (f statistics) were used to identify mean differences for continuous variables across delivery site types.
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Residential facility Healthcare organization

95% CI 95% CI

OR P Lower Upper OR P Lower Upper
Non-metro (deiivery site) 0718 <0001 067 077 1152 <0001 108 123
Metro (delivery ste) 1.000 - - 1.000 - - -
Median householdincome 1023 <0.001  1.02 103 0969 <0001 096 097
for ZIP code (delivery site)
Percent of ZIP code 1000 <0001 100 100 1000 <0001 100 1.00
population aged 65+
(deiivery site)
Percent of ZIP code 099% <0001  1.00 100 1008 <0001 101 101

population non-Hispanic
White (delivery site)

Referent group: senior center/AAA.
Significance: P < 0.001
Odds ratios (OR) indicate the odds of a characteristic being associated with a delivery site type, relative to the referent Group.

Community or multi-purpose facil

OR

0.941
1.000
1.016

1.000

0.993

0.113

<0.001

<0.001

<0.001

95% CI
Lower  Upper
0.87 1.02
1.01 1.02
1.00 1.00
0.99 1.00

OR

1121
1.000
1.014

1.000

0.993

0.004

<0.001

<0.001

<0.001

Faith-based organization

95% Cl

Lower

1.04

101

1.00

0.99

Upper

121

1.02

1.00

0.99
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Quality indicators

Effectiveness indicators

Well-described study
population and intervention
Sampling
Inclusion/exclusion criteria
Data analysis
Interpretation of results

Study quality

Study design

Number of studies
Consistency across studies
Statistical results
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Construct

Emotional
health

Intervention

Community
based

Older
adults

Study
design

Search terms

Emotional health
Self-efficacy
Locus of control
Personal control
Personal mastery
Powerlessness
Sense of coherence
Depression
Hopelessness
Hostility

Anger

Type A behavior
Anxiety

Environmental demands
Life events
Stress

Mood states
Positive affect
Negative affect
Optimism
Self-esteem
Quality of life
Loneliness
Social support

ntervention

Treatment

Prevention
Exercise
Physical activity
CBT
Psychotherapy

Life review

Meditation
Mindfulness

Community
Home
Neighborhood

Older adults
Aged
Elderly

Clinical trial
Multicenter study

Randomized controlled trial

Randomized clinical trial
Evaluation studies
Clinical case study
Empirical study

Interpersonal trust
Positive Energy
Happiness
Contentment
Hardiness
Resilience
Emotional vitality
Shame

Guilt

Regret

Emotion regulation
Emotional control
Well being
Altruism

Sadness

Fear

Neuroticism
Boredom
Capacity to care
Life satisfaction
Spirituality
Caregiver burden
Acculturation
Discrimination

Reminiscence therapy
Assertiveness training
Strengths-based
Positive psychology
Social support
Spirituality
Complementary and
alternative medicine
Integrated medicine
stress management
Anger management
Coping skills

Primary care
Community health
center

Middle-Aged
Limits of 40 and older
(to include 50 and older)

Experimental replication
Follow-up study

Field study

Non-clinical case study
Qualitative study
Quantitative study

Note: We did not find any physical activity, social support, or skills training

intervention studies that targeted the emotional health outcomes in italics.
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Initial Phase
End of 2006 - June 2007) B Pm\lders (A, B, C, D, E,
e engaged with HHAP

1 Provider (H)
dropped out

Delivery Phase
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Examples of specific strategies employed by three state health departments (CO, OR, and NY) in implementing a fall prevention program for

older adults

Building public health
infrastructure

Developing new
partners

Developing capacity for
technical assistance

Facilitating program
uptake in organizations

Facilitating program
uptake in systems

Reaching underserved
populations

Evaluate programs for
fidelity and success

State Health Department strategic plan includes a section recommending evidence-based programs for fall prevention
for older adults

Injury Community Planning Group includes falls prevention as a priority topic

Public health toolkits for Accountable Care Organizations and Patient Centered Medical Homes include
recommendations for falls prevention interventions to meet quality standards and clinical incentive measures

Formed relationships with new partners, e.g., specific fitness centers, local parks and recreation departments,
community health workers, YMCAs, and home health agencies

Engaged with physician practice groups, professional associations, and health insurance companies to reach health
systems and individual physician practices

Worked with state-level professional organizations such as physical therapy association, primary care association,
pharmacy association, and state parks and recreation association to encourage their joint role in fall prevention

For the Otago program, the University of North Carolina developed a web-based training for physical therapists and an
on-line database to track Otago patients
Health department staff developed expertise on EHRs and the use of health care transformation initiatives to develop
system-wide improvements in health care

CDC developed a system to provide physicians with
credits for participation in the STEADI program

aintenance of Certification and Continuing Medical Education

Developed state-wide training systems to certify Stepping On and TCMBB instructors

Many local parks and recreation departments added TCMBB to their regular class schedule
Developed physician and physical therapy champions who led their clinic teams in successfully implementing STEADI at
the practice level

Medicare-beneficiary fitness programs (Silver Sneakers and Silver and Fit) added TCMBB to their approved program list
in one state

Stepping On was adopted by hospital systems as a key injury prevention program for clinics and trauma centers
Stepping On was added as standard program by a Veterans Administration Medical Center

Spanish-speaking health promoters and parish nurses were trained to deliver classes

Spanish language version of Stepping On is under development

Classes were offered at churches and senior residential housing complexes in addition to clinics and fitness centers
Small program subsidies were used to reach underserved seniors who are minorities, non-English speaking, or disabled

Data collection tools were developed to track programs
Clear and open communication with partners was established
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Table 3 | Continued

N % Change N % Change
in% in%

Cost savings associated with hospitalizations per $- $152.73

person at the second 6 months

Total cost savings associated with hospitalizations per $562.51 $458.19

person at two time periods

3. ESTIMATE COSTS SAVED FROM REDUCED UTILIZATION FOR THE PERIOD OF TIME YOU ARE INTERESTED IN EXAMINING

Based on national information, potential annual health $71381 Potential annual health $600.67
care savings per CDSMP participant from averting ER care savings

visits (§ 161.31) and hospitalizations ($ 562.51) can be (6151.48 + $ 458.19)

estimated

4. ESTIMATE AVERAGE ANNUAL PROGRAM DELIVERY COSTS

Estimated program delivery costs per person in the $350.00 Select your closest $438/00
National CDSMP study program cost per person
from the drop-down menu

5. DEDUCT ANNUAL PROGRAM COSTS FROM ESTIMATED HEALTH CARE UTILIZATION SAVINGS

Based on national information and using average $363.81 Net cost savings $17167
CDSMP costs per participant (§ 350.00), net cost (5609.67 — $ 438.00)

savings related to ER visits and hospitalizations per

CDSMP participant can be estimated

6. EXTRAPOLATE TO NATIONAL SAVINGS USING CENSUS DATA COMBINED 6. CALCULATE YOUR SAVINGS BASED
WITH MEPS DATA| ON POPULATIONTO REACH AND NEW
AGE DISTRIBUTION
Number of American adults from Census data by age 234,564,071 100% Number of potential 200 100%

participants reflecting their
age distribution

1844 112,806,642 48% 18-44 102 51%
4564 81,489,445 3% 45-64 66 33%
65+ 40,267,984 7% 65+ 32 16%
Estimated % of American adults having at least 1 7% Net Cost Savings basedon ~ 194.02
chronic condition from MEPS data by age population to reach and

new age distribution
1844 1%
4564 84%
65+ 94%
Number of American adults aged 18 and older having at 180,614,335

least 1 chronic condition

Cost savings if you could reach ALL American adults age ~ $ 65,709,373,342.03
18+ having at least 1 chronic condition

Include % of this population you want to reach 5%

Based on per participant program annual net savings ($  $ 3,285,468,667.10 Your healthcare net cost  $38,803.06
363.81) for the population you want to reach (5%), savings by averting ER

national health care savings can be estimated visits and hospitalizations

attributed to COSMP

*Be aware of potential imitations when presenting your data.

The cost estimates presented must be treated as general estimates, as they are not based on precise cost expenditures. Yet, we feel they are robust for purposes
of providing ballpark health care utilzation costs, program delivery expenses, and estimated net savings to support the widespread dissemination and sustainability
of evidence-based chronic disease self-management Droorams.
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Healthcare cost savings estimator tool: CDSMP*

National study case example

%

Change
in %

1. EXAMINE THE PATTERN OF HEALTH CARE UTILIZATION WITHIN YOUR POPULATION

Emergency room (ER) visits

Include number of participants at baseline

Include number of participants reported visiting ER at baseline
Include number of participants at 6 months

Include number of participants reported visiting ER at the first
6months.

Include number of participants at 12months.

Include number of participants reported visiting ER at the second
6months

Hospitalizations

Include number of participants reporting hospitalization at baseline
Include number of participants reporting hospitalization at the first
6months

Include number of participants reporting hospitalization at the
second 6months

170
Pl

903
18

825
108

164
100

116

18%

13%

13%

14%
1%

14%

5%

5%

3%

0%

Your local example: if you have data, please

enter relevant numbers in cells marked in

diagonal stripe for your population. This
spreadsheet will make automatic
calculations for you.

N %
25

20 16%

"5

13 1%

105

12 1%

15 12%

i 10%

2 1%

2. IDENTIFY MEAN COSTS FOR HEALTH CARE UTILIZATION FROM 2010 MEDICAL EXPENDITURE PANEL SURVEY (MEPS)

Age distribution
Include % for those 18-44 years of age
Include % for those 45-64 years of age
Include % for those 65+ years of age

ER visits
Mean costs of ER visits for those 18-44 years of age

Mean costs of ER visits for those 45-64 years of age

Mean costs of ER visits for those 65+ years of age

Age-adjusted cost of ER visits

Cost savings associated with ER visits per person at the first
6months

Cost savings associated with ER visits per person at the second
6months

Total cost savings associated with ER visits per person at two time
periods

Hospitalizations
Mean costs of hospitalizations for those 18-44 years of age
Mean costs of hospitalizations for those 45-64 years of age
Mean costs of hospitalizations for those 65+ years of age
Age-adjusted cost of hospitalizations

Cost savings associated with hospitalizations per person at the
first 6 months

10%
31%
59%

$1,465.00
$1,738.00
$1,403.00
$1,513.05
$75.65

$75.65

$151.31

$11,501.00
$21,462.00
$18,564.00
$18,760.18
$562.51

Change
in%

5%

5%

2%

1%

Indicate the age distribution for your population

Indicate % for those 18-44 56%
Indicate % for those 45-64 23%
Indicate % for those 65+ 21%

$1,465.00
$1,738.00
$1,403.00
$1,514.77
$7574

$75.74

$151.48

$11,501.00

$21,462.00
$18,564.00
$16,273.16
$305.46
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Empty model

Adjusted OR (95% Cl)

Individual characteristics
Age

Sex

ale

Female

Number of chronic conditions
Neighborhood median income
Living arrangement

Living with others

Living alone

Rural-urban commuting area codes

etro
Non-metro

Workshop characteristics
Workshop delivery site
Other
Area agency on aging/senior centers
Health care organization
Residential facilities
Community/multi-purpose
Faith-based organization
% Of Asian-Americans in the workshop
Workshop completion rate (%)
Between-area variation (SE)

1.45(0.30)

Model 1

Adjusted OR (95% Cl)

1.00 (0.99-1.01)
Ref.

1.12 (0.88-1.43)

1.09 (1.01-1.18)

1.06 (0.96-1.18)
Ref.

0.69 (0.36-1.31)
Ref.

1.84 (1.08-3.15)

1.41 (0.30)

Other workshop delivery sites include educational institutions, recreational centers, tribal centers, and workplaces.

OR are printed in bold if P< 0.05.
OR. odds ratio: 95% CIl. 95% confidence interval: Ref., referent.

Model 2

Adjusted OR (95% Cl)

1.00 (0.99-1.02)

Ref.
1.08 (0.86-1.35)
1.10 (1.02-1.18)
1.04 (0.96-1.12)

Ref.
0.71 (0.40-1.27)

Ref.
1.77 (1.15-2.71)

Ref.
1.56 (1.08-2.25)
1.42 (0.94-2.15)
1.12 (0.76-1.67)
1.35 (0.91-2.00)
1.21 (0.64-2.27)
1.00 (0.99-1.01)
1.03 (1.02-1.03)
0.16 (0.14)
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Total (N =2,716) CDSMP non-completion CDSMP completion

(N =557) (N =2,159)
N (%) N (%) N (%) P-value*
Female 1,985 (73.1) 397 (71.3) 1,588 (73.6) 0.280
Living alone 68 (2.5) 19 (3.4) 49 (2.3) 0.124
Rural-urban commuting area codes 0.009
Metro 2,479 (91.3) 524 (94.1) 1,955 (90.6)
Non-metro 237 (8.7) 33 (5.9) 204 (9.5)
Workshop delivery site 0.010
Other 341 (12.6) 77 (13.8) 264 (12.2)
Area agency on aging/senior centers 741 (27.3) 123 (22.1) 618 (28.6)
Health care organization 379 (14.0) 77 (13.8) 302 (14.0)
Residential facilities 431 (15.9) 11 (19.9) 320 (14.8)
Community/multi-purpose 720 (26.5) 148 (26.6) 572 (26.5)
Faith-based organization 104 (3.8) 21 (3.8) 83(3.8)
Mean (+SD) Mean (+SD) Mean (+SD) P-value?®
Age in years (from 50 to 101) 71.3 (£9.2) 71.2 (£9.5) 71.4 (£9.2) 0.670
Neighborhood median income in $10,000 unit (from 2.2 to 11.6) 6.2 (£1.4) 6.2 (£1.5) 6.2 (£1.3) 0.466
Number of chronic conditions (from 0 to 10) 2.0 (£1.5) 19 (£1.4) 2.1 (£1.5) 0.009
% Of Asian-Americans in the workshop 575 (£36.8) 53.2 (£36.7) 58.6 (£36.7) 0.002
Workshop completion rate (%) 74.9 (£18.7) 66.4 (£18.7) 771 (£18.0) <0.001

*P-value for x ?-test comparing the participants who completed the CDSMP workshop and who did not. Other workshop delivery sites include educational institutions,
recreational centers, tribal centers, and workplaces.
2P.value for two-sample t-test comparing the participants who completed the CDSMP workshop and who did not.
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Table 2 | Continued

Theme

6  Novelty of EF

7 Invitation to partner
with another
organization to
offer EF

8  Program-specific
characteristics of EF
such as being
evidence-based and
with name
recognition

Transcripts
represented

5 of 15 (33%)

8 of 15 (63%)

10 of 15 (67 %)

Exemplar quotations

thought it would be something different, you know? | thought it would be more different and something
hat we could offer to our seniors (Age 41, 14 years with theY).

t was just something new and exciting, evidence-based. It was everything we wanted (Age 51, 11 years
with theY).
think it's always good thing to bring something new in (Age 51, 16 years with theY).

just wanted to have a varied program offering, and | thought this would fit. ..l wanted to keep the people
who come here happy with our center. | want to give them a variety of things, and so | don't want
anything to be stagnant (Age 60, 7 years with Y-affiliated site).

think that | thought it looked like a great program. Our partnership at the [state department of health]
was so strong. They really wanted to help the YMCAs start it (Age 33, 11 years with the Y).

Sometimes the senior centers request us to do a program. That is kind of how it happened. It was just
really good timing when we started EF because they were requesting that we come and do some

different things. We thought it would be perfect and so it just kind of fell into place (Age 33, 11 years with
theY).

| was working with a grant writer at [a university]. | was looking for something that we could get through a
grant. This is the something she came up with (Age 60, 7 years with Y-affiliated site).

Someone [YMCA staff member] called [my manager] and said: “We have this EF class and would you
want to be our pilot program?” And she said “Absolutely, yes! That's how it all started” (Age 51, 11 years
with the Y).

It is evidence-based and has got solid backing. It has a proven track record and can meet the needs that
are out there (Age 30, 11 years with the'Y).

| won't touch anything that does not have data or an evidence-based curriculum, especially as related to
chronic disease management (Age 38, 8years with theY).

It is an incentive to bring people in when they know that you have a program that is known throughout the
country. It's a recognizable name. You are branded already (Age 63, 2 years with Y-affiliated site).
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Theme

EF matches well
with Y mission

Organizational
support

Match with the
target population

Financial support

Champions

Transcripts
represented

8 of 15 (63%)

5 of 15 (33%)

10 of 15 (67 %)

5 of 15 (33%)

10 of 15 (67 %)

Exemplar quotations

Adopting an evidence-based program fit well with the Y goals and standards and was congruent with the
Y mission. The Y mission includes providing programing that helps to improve the health and fitness of
older adults (Age 30, 11 years with the Y).

t's back to the spirit of mind and body of what the YMCA does (Age 33, 11 years with the Y).

We knew it was an evidence-based program, one that fit well with the Y goals and standards (Age 30,

11 years with the Y).

think it falls into our focus areas i.e., healthy living for seniors and social responsibility as well. We're
being responsible when we provide those types of exercise programs (Age 29, 5years with theY).

The association office asked us if we would be interested. Because of the clientele we have, we have lots
of seniors, of course | stepped up to the plate and said: “Yes, definitely let’s try this for our seniors.”
That's how we got involved (Age 41, 14 years with theY).

think having a focus and support from junior management is important (Age 38, 8 years with theY).
think you need to have an Executive Director or CEQ really understanding what it means to deliver
evidence-based programs (Age 38, 8years with theY).

think it's always good thing to bring something new in. It was driven by the Y of the USA. And then also |
was asked to do this by our Health and Wellness director of the main branch (Age 51, 15 years with the Y).

We had been looking for an older adult program because we have a large aging population in our
community. It has been an age bracket that had been underserved at ourY (Age 30, 11 years with the Y).
We are known for the fact that we offer programing that is valuable to the community and to the seniors
in the community. EF is one of those programs (Age 63, 2 years with Y-affiliated site).

We are in close proximity to (low income housing) and so this is a very easy place for them to come. It's
convenient for them. If we're talking about people that are low income and don't have money for public
transportation, it makes it very easy for them to do something to take care of their healthy living (Age 63,
2 years with Y-affiliated site).

It is completely appropriate for many health seekers and people who struggle with becoming more active
or staying active (Age 38, 8years with the Y).

When we started it, we started with the [state department of health]. ... they gave us a grant basically
along with other YMCAs in [the state] with all of those being downstate. They basically paid for my staff's
training and they sent us. | think that they also paid for all of our equipment. They were a huge, huge
partner in this and for us being able to start EF when we did (Age 33, 11 years with the Y).

The [state] contacted us and we've been working with them for some other programs. They offered to
elp with the initial training, and that's where we learned about the program (Age 30, 11 years with the Y).
We offer financial assistance. Based upon income | can give participants a certain percentage off the price
of the class. And then based upon some of the grants that we have been given, | can give them even a
igher percentage off. We do the best that we can to really make it happen for them. | don't like saying no
to anybody (Age 29, 5years with theY).

am a go-getter and if | hear something, | go after it because it is beneficial to our residents (Age 65,

6 years with the Y-affiliated site).

For me, personally, it was something else for me to offer to the seniors. | absolutely love working with the
active older adults (Age 41, 14 years with theY).

The more and more | learned about it, the more | loved it. | didn't really know of any other like

evidence-based programs for older adults. | really liked the pre and post-tests that they did. It just seemed
ike a great program (Age 33, 11 years with theY).

told my boss about it and how | thought it would be beneficial. | told our members about it because |
wanted to get them on board and get them excited. | did anything | could when the (grant sponsor)
people came over. | did everything | could to promote our space (Age 60, 7 years with Y-affiliated site).
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Self-reported health and Baseline Post-intervention Adjusted change from baseline to
functional outcome measures (N =266)° (N =266)° post-intervention®

N (%) N (%) Odds ratios from p-value
logistic models

Health status, satisfaction, and confidence

Excellent or very good health status 96 (36.2%) 123 (46.8%) 1.56 (1.22, 2.00) <0.00
Very/mostly satisfied with physical activity levels 23 (46.8%) 155 (59.4%) .74 (1.36, 2.23) <0.00
Feel confident not falling (strongly agree or agree) 80 (69.8%) 237 (91.2%) 4.60 (2.94, 722) <0.00
Self-reported functional status

No difficulty in walking across room 95 (75.0%) 204 (79.4%) .23 (0.95, 1.59) 0.12
No difficulty in walking one block 44 (55.8%) 161 (62.4%) .36 (1.09, 1.69) 0.007
No difficulty in stooping, crouching, kneeling 59 (23.0%) 66(25.8%) .12 (0.86, 1.46) 0.403
No difficulty in getting out of a straight back chair 54 (59.7%) 189 (73.3%) 1.89 (1.43, 2.50) <0.00
No difficulty in climbing one flight of stairs 02 (40.2%) 125 (48.6%) 42 (111, 1.82) 0.006

?Data are reported for the n= 266 participants who completed both the baseline and post-intervention surveys.

®The sample size is slightly smaller than 266 for some health outcomes due to missing data on individual outcome measures. The amount of missing data ranges
from 0 to 5% for different outcomes.

cAdjusted odds ratios from GEE logistic regression modeling the probability of response= 1 at an alpha of 0.05. All models account for repeated measures from the
same participant and are adjusted for gender, age, race, and program location. An odds ratio >1 represents a positive improvement in self-reported health.
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Program location
Oregon

Colorado

New York

Age group
60-69
70-79

80+

Gender
Female
Male
Missing
Race
White
Non-white
Missing

Ethnicity (Hispanic/Latino)

Hispanic
Non-Hispanic
Missing

General health status
Excellent or Very Good

Good
Fair/Poor
Missing

Referred to program by healthcare provider

Missing

Timed up and go (tug) time at enroliment
Low risk (enrollment TUG <12's)
High risk (enrollment TUG >12s)

Missing

Participants who completed 70%+ of sessions

All enrolled
participants?®

Participants who

completed both the
baseline enrollment
and post-intervention

Participants who
completed only the
baseline enrollment
survey

surveys
N =336 n=266 n=70
N (%) N (%) N (%)
60 (179) 45 (16.9) 15 (21.4)
91 (27.1) 74 (278) 17 (24.3)
185 (55.1) 147 (55.3) 38 (54.3)
53 (15.8) 44 (16.5) 9(12.9)
119 (35.4) 93 (35.0) 26 (37.1)
164 (48.8) 129 (48.5) 35 (50.0)
279 (83.3) 221 (83.4) 58 (82.9)
56 (16.7) 44 (16.6) 12 (17.1)
1 1 0
316 (96.0) 253 (96.9) 63 (92.7)
13 (4.0) 8(3.1) 5 (74)
7 5 2
7(2.1) 4(1.5) 344
322 (979) 256 (98.5) 66 (95.7)
7 6 1
114 (34.1) 96 (36.2) 18 (26.1)
168 (50.3) 131 (49.4) 37 (53.6)
52 (15.6) 38 (14.3) 14 (20.3)
2 1 1
22 (6.7) 19 (72) 3(4.6)
8 3 5

165 (50.3%)
163 (49.7%)
8

274 (81.6%)

135 (51.5%)
127 (48.5%)
4

252 (94.7%)

30 (45.5%)
36 (54.6%)
4

22 (31.4%)

X2

0.90

0.58

0.01

2.61

2.07

3.09

0.57

0.78

147.60

0.639

0.749

0.914

0.106

0.1561

0.214

0.452

0.378

<0.001

2Enrolled participants include all persons 60 years and older who filled out the baseline survey on the first day of the program (336/419 Stepping On participants).

Individual survey questions may have had missing data.
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BaselineTUG Post-intervention TUG Change inTUG from baseline to
post-intervention®

Changes in timed up and go (TUG) times (in seconds) N Mean (+SD) N Mean (£SD) N Mean (+SD) p-value
TUG times for all participants 254 13.5 (£5.7) 254 11.4 (£4.7) 254 —2.1 (£3.1) <0.001
High risk (enrollment TUG time >12s) 123 176 (£5.6) 123 14.4 (£4.9) 123 —-3.2 (£3.9) <0.001
Low risk (enrollment TUG time < 12's) 131 9.6 (+£1.4) 131 8.6 (£1.8) 131 —1.0 (£1.5) <0.001

SD, standard deviation.

2While 329 participants completed the TUG at enroliment, this table highlights the 254 participants who completed the TUG at both baseline and post-intervention.
® Paired t-tests with an alpha of 0.05 were used to compare changes in participant's TUG time between baseline and post-intervention. A reduction in time indicates
a positive functional improvement.
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Age?
Sex
Male
Female
Living status
Living alone
Living with one or more
others
Ethnicity
White not Hispanic
African-American
Hispanic
Education levels
Less than high school
High school graduate
More than high school
Number of sessions
attended
Less than 5 sessions
5-8 sessions
Number of chronic
conditions?®
Ave. days of physically
active® (0-7)
Ave. score of falls efficacy
scale? (5-20)

?Means (£SD) reported for continuous variables.

**n< 0.01, ***p< 0.001.

Oldest-old

group
(n=260)

8784 (+2.84)

59 (23.6)
191 (76.4)

177 (70.2)
75 (29.8)

212 (86.5)
21 (8.6)
12 (4.9)

45 (176)
69 (27.0)
142 (565.5)

14 (5.4)
246 (94.6)
1.64 (£1.14)

3.55 (+2.56)

13.68 (£3.92)

Young-old

group
(n=1,139)

76.43 (£ 5.24)

216 (20.0)
863 (80.0)

575 (52.4)
523 (47.6)

775 (72.5)
202 (18.9)
92 (8.6)

196 (17.6)
285 (25.6)
632 (56.8)

47 (4.1)
1,087 (95.9)
1.75 (£1.20)

3.46 (+2.29)

14.42 (£3.65)

1,156.67***
1.59

26.53***

21,2085

0.21

0.78

1.58

0.23

9.37**





OPS/images/fpubh-02-00182-t002.jpg
Predictors Oldest-old group (n=190)

Young-old group (n=1,015)

Model 1
Intercept 15.50
Covariates
Age —0.17 (0.07)*
Sex (female=1) —0.99 (0.51)
Living status (living alone = 0) —0.68 (0.48)
Ethnicity (White not Hispanic=1) —0.78 (0.69)
Education (less than HS=1) 0.33(0.29)
Number of chronic condition —0.25 (0.19)
Time (baseline =0) 1.98 (0.30)***
Improvement of physically active (Improved = 1)
Time*improvement of physically active
AIC (Akaike's information criteria) 1818.3

Figures shown in the table are metric coefficients and standard errors (in parentheses).

* < 0.05, **p< 0.01, ***p< 0.001.

Model 2

14.98

—0.16 (0.07)*
—0.93 (0.51)
—0.63 (0.49)
—0.66 (0.69)
0.29 (0.29)
—0.22 (0.19)

1.33 (0.39)***
1.32 (0.52)*
1.43 (0.68)*

1814.6

Model 1

11.96

—0.01 (0.01)***
—0.62 (0.22)**
0.16 (0.17)
0.24 (0.22)
0.28 (0.12)*
—0.52 (0.07)***
2.03 (0.12)***

9640.2

Model 2

12.40

—0.07 (0.01)***
—0.67 (0.561)*
0.19(0.18)
0.08 (0.24)
0.34 (0.14)*
—0.52 (0.08)***
1.71(0.16)***
1.05(0.42)*
0.73 (0.25)**

8359.1
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