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Abstract

Background and Objectives: Falls are a leading cause of injuries and injury deaths for older 

adults. The Centers for Disease Control and Prevention’s Stopping Elderly Accidents Deaths 

and Injuries (STEADI) initiative, a multifactorial approach to fall prevention, was adapted for 

implementation within the primary care setting of a health system in upstate New York. The 

purpose of this article is to: (a) report process evaluation results for this implementation using the 

Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework and (b) 

examine the utility of RE-AIM for assessing barriers and facilitators.

Research Design and Methods: This evaluation used mixed methods. Qualitative evaluation 

involved semistructured interviews with key stakeholders and intercept interviews with health 

care providers and clinic staff. Quantitative methods utilized surveys with clinic staff. Process 

evaluation tools were developed based on the AIM dimensions of the RE-AIM framework. The 

study was conducted over a 2-month period, approximately 18 months postimplementation, and 

complements previously published results of the program’s reach and effectiveness.
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Results: Primary barriers by RE-AIM construct included competing organizational priorities 

(Adoption), competing patient care demands (Implementation), and staff turnover (Maintenance). 

Primary facilitators included having a physician champion (Adoption), preparing and training 

staff (Implementation), and communicating about STEADI and recognizing accomplishments 

(Maintenance).

Discussion and Implications: Results revealed a high degree of concordance between 

qualitative and quantitative analyses. The framework supported assessments of various 

stakeholders, multiple organizational levels, and the sequence of practice change activities. Mixed 

methods yielded rich data to inform future implementations of STEADI-based fall prevention.
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Background and Objectives

Falls are a leading cause of injuries and deaths among older adults (aged ≥65 years) 

resulting in over 36,000 deaths, 1.8 million treat and release emergency department visits, 

and almost one million hospitalizations in 2020 (Centers for Disease Control and Prevention 

[CDC], 2022). Over one fourth of older adults reported at least one fall in the previous year, 

with more than a third of them having an injury that required medical treatment or limited 

their activity for at least a day (Moreland et al., 2020). Less than half of older adults who fall 

inform their health care provider (Stevens et al., 2012). And over 60% of physicians reported 

that they conducted falls screening only if the patient expressed concern about falling (Jones 

et al., 2011). Factors identified as barriers to fall risk evaluation and management in the 

practice setting include contending priorities, competing for patient care demands, lack of 

time during visit, training deficiencies, and inadequate or inappropriate referrals (Baker et 

al., 2005; Chou et al., 2006; Smith et al., 2015).

CDC developed the Stopping Elderly Accidents, Deaths and Injuries (STEADI) initiative to 

assist health care providers to incorporate fall risk assessment into routine clinical practice 

(Phelan et al., 2015; Stevens & Phelan, 2013) and was based on American Geriatric and 

British Geriatrics Societies’ Clinical Practice Guideline and health behavior theory (Panel on 

Prevention of Falls in Older Persons, 2011). STEADI advocates a multifactorial approach to 

fall prevention, including (a) screening older adults to determine their fall risk, (b) assessing 

for modifiable fall risk factors such as gait or balance issues for those at-risk, and (c) 

intervening with evidence-based programs such as strength and balance exercises to address 

identified risk factors (Phelan & Ritchey, 2018). The CDC website (www.cdc.gov/STEADI/) 

offers resources and materials such as a clinical algorithm, fact sheets, and training videos 

to assist health care providers with conducting clinical fall risk assessments (CFRAs) and 

providing fall prevention interventions in the primary care setting. These resources have 

been widely distributed (Sarmiento & Lee, 2017).

The New York State Department of Health received funding from CDC for a fall prevention 

initiative based on STEADI, which was implemented across all primary care practice 

Johnston et al. Page 2

Gerontologist. Author manuscript; available in PMC 2024 March 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/STEADI/


locations of United Health Services (UHS) beginning in September 2012 (Stevens, Smith et 

al., 2017).

In their workflow, tasks were split between the nurse or clinical support staff and the health 

care provider (Supplementary Figure 1). The nurse or a clinical support staff conducted 

the initial screening, and results were entered into the electronic medical record (EMR). If 

the older adult was at-risk, then a Timed Up and Go (TUG) test was administered, and a 

paper-based referral form was left on the keyboard for the health care provider. Next, the 

health care provider conducted a multifaceted risk, discussed fall risk with the patient, and 

developed a fall plan of care.

The Oregon Health & Science University concurrently implemented STEADI-based fall 

prevention into their primary care practice and reported facilitators, including identifying a 

physician champion, using the EMR to prompt fall prevention, and modifying STEADI to 

fit into the clinical workflow (Casey et al., 2017). The major barrier identified was physician 

concerns about sufficient time during an office visit to conduct fall prevention. This process 

evaluation for UHS STEADI initiative builds on the previous Oregon one by examining 

implementation using the RE-AIM Framework in a second setting.

From 2012 to 2014 STEADI was rolled out at 19 UHS primary care practices (Stevens, 

Smith et al., 2017). Among practices with at least 2 years of data in 2014, 79% of patients 

aged 65 and older were screened for fall risk in the first year, and 18% of those screened 

at-risk. Screening declined to 49% during the second year, with rates improving during the 

third year (Stevens, Smith et al., 2017). An outcome evaluation, based on the Reach and 

Effectiveness elements of the RE-AIM framework, found that 90% of older adult patients 

were screened for fall risk at least once, and 61% of at-risk patients received a fall plan of 

care. Older adults at-risk for fall with a fall plan of care were 0.6 times less likely to have a 

fall-related hospitalization than those without one (p = .041), and their postintervention odds 

were similar to those who were not at-risk (Johnston et al., 2019).

Due to the success of the STEADI-based fall prevention initiative in primary care practices 

at UHS, reporting on the process evaluation may be informative for other health care 

systems wanting to adopt clinical fall prevention programs. This article reports on barriers 

and facilitators of the adoption, implementation, and maintenance (AIM) dimensions of the 

STEADI implementation at UHS with the goal of identifying opportunities for improvement 

and potentially informing future implementations in clinical settings as well as lessons 

learned from using the RE-AIM framework.

Research Design and Methods

The RE-AIM Framework

The RE-AIM Framework is a comprehensive model for planning and evaluation of 

health promotion programs that can inform both research and practice (Glasgow et 

al., 2004; Kessler et al., 2013; Klesges et al., 2005). This framework conceptualizes 

the impact of public health interventions as a function of five key dimensions: Reach, 

Effectiveness, Adoption, Implementation, and Maintenance (Glasgow et al., 1999, 2019). 
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Reach refers to the number, proportion, and characteristics of intervention-exposed 

individuals (Glasgow et al., 1999). Effectiveness focuses on outcomes, both positive and 

negative, and can encompass behavioral, functional, and clinical effects (Glasgow et al., 

1999). Reach and effectiveness are typically assessed at the individual level; whereas 

adoption, implementation, and maintenance characterize the intervention setting, address 

contextual factors, and are often multilevel (Glasgow et al., 1999, 2019). Adoption refers 

to the characteristics of both the intervention setting and the program agents (Glasgow 

et al., 1999, 2019). Implementation is concerned with fidelity, or the extent to which an 

intervention is implemented as intended and any adaptations (Glasgow et al., 1999, 2019). 

Finally, maintenance represents the institutionalization of the intervention, or the extent to 

which the intervention becomes a routine part of organizational culture and norms (Glasgow 

et al., 1999, 2019).

Strategies Used to Support Adoption, Implementation, and Maintenance of STEADI

Specific strategies were used to address key aspects of the AIM dimensions to ensure the 

success of the STEADI initiative (Figure 1).

Adoption strategies—The decision to adopt STEADI was twofold: (a) the high rate of 

fall-related hospitalizations in the region and (b) the potential to reduce fall-related injuries 

and associated costs (Johnston et al., 2019). The initiative received funding through CDC’s 

Core Violence and Injury Prevention Program to implement STEADI-based fall prevention 

in Broome County and was driven by a physician champion who led: (a) development of 

the clinical workflow protocol, (b) modifications to the EMR to facilitate fall-risk screening, 

(c) incorporation of fall-risk screening as a quality metric, and (d) planned to roll out 

for training and system-wide adoption. Dr. Frank Floyd spearheaded the initiative at UHS 

and engaged physician peers within the organization to help generate buy-in at both the 

organization and practice levels (Stevens, Smith et al., 2017). The decision to adopt had 

full administrative support and involved a top–down approach with two nurse leaders who 

directed and managed the implementation through unit coordinators within the practice sites.

Initial efforts involved significant information technology (IT) support to plan EMR 

modifications, including placement of screening questions on the intake screen, mechanism 

for verifying aged 65 or older, and system prompt for providers if the patient had not 

been screened in the past year. In addition, IT developed diagnostic coding protocols, data 

extraction and analysis methods, and prototype reports for unit- and provider-level screening 

rates.

Implementation strategies—The STEADI algorithm was adapted for this 

implementation. Leadership at UHS worked with providers to modify or remove elements 

of STEADI-based on provider feedback. To fit the UHS clinical workflow, the TUG test 

serving as the single gait and balance assessment (Stevens, Smith et al., 2017). Due 

to limited time during visits, providers did not take orthostatic blood pressures unless 

the patient reported dizziness or had an undetermined cause of gait or balance difficulty 

(Stevens, Smith et al., 2017). Removal of this element helped generate provider buy-in.
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Another strategy to assimilate STEADI into the existing workflow was the modification to 

the existing EMR to incorporate STEADI screening questions (Supplementary Figure 1), 

including prompts for when an older adult was due for their annual fall risk screening. 

Screening questions and reminders in the EMR contributed to the integration of STEADI 

into the overall office workflow.

The STEADI initiative was implemented over a 2-year period across primary care or 

internal medicine practice sites with the majority occurring within the first year. All sites 

received training in relation to the screening protocol, documentation in the EMR, and the 

process for making referrals to community-based fall prevention programs. The training 

addressed specific responsibilities for both health care providers and clinical support staff. 

The physician champion and nurse leaders visited each primary care site to train providers 

and staff. Unit coordinators at each site were tasked with monitoring quality metrics and 

improving performance at the practice and provider levels. Unit coordinators reviewed 

screening rates to determine if refresher training was needed to maintain screening rates 

above the 90% benchmark.

With a portion of the funding, the Broome County Health Department (BCHD) 

simultaneously expanded the availability of community-based fall prevention programs such 

as the Tai Chi, Better Balance for Broome, and Stepping On. Referrals were made using a 

duplicate form, with one copy going to the older adult and one retained for upload to the 

EMR.

Maintenance strategies—Many of the implementation strategies also contributed to the 

maintenance phase, such as streamlining the process for efficient workflow and on-screen 

computer prompts in the EMR, as well as performance monitoring through surveillance 

of quality indicators. Other key strategies employed to ensure institutionalization of the 

STEADI initiative were communications about the STEADI initiative and recognition of 

accomplishments.

At the organizational level, performance monitoring kept both administrators and providers 

focused on operational aspects of the STEADI initiative. Unit coordinators received reports 

each month on STEADI screening rates and identified practices and providers with low 

performance. As staff turnover occurred in offices, retraining was conducted by nurse 

leaders, unit coordinators, or office-level staff. Providers were encouraged to follow-up on 

referrals at the next patient visit to determine whether patients had attended a community-

based program and to inquire about its effect. Unit coordinators were responsible for 

scanning the referral form into the EMR, and conducting follow-up for at-risk patients. All 

providers attended quarterly meetings in which UHS administration provided updates and 

feedback on progress. Project accomplishments and national recognitions were highlighted 

at these meetings and in newsletters.

STEADI Process Evaluation Methods

The process evaluation used a mixed methods design, including semistructured key 

informant interviews, intercept interviews, and surveys approximately 18 months 

postimplementation in the last primary care practice. At the time of the evaluation, all 
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UHS primary care practices in Broome County were continuing to implement STEADI. The 

process evaluation was conducted by the BCHD over a 2-month period from June to July 

2016 and received expedited review and approval from the Institutional Review Board of 

UHS. The Human Subjects Research Review Committee at Binghamton University deferred 

to this review.

Setting—The STEADI initiative was implemented within a large not-for-profit health care 

organization in rural upstate New York, including 14 primary care practices that were 

located in Broome County. The roll out of the STEADI initiative in the UHS system is 

described in detail elsewhere (Stevens, Smith et al., 2017). Between initial implementation 

and the present study, two practices closed or were consolidated. The present evaluation, 

therefore, included only 12 primary care practices in Broome County, which was the target 

area for our previous outcome evaluation.

Participants—Participants were drawn from three stakeholder groups: (a) key 
stakeholders, who included a physician and nurse leaders, administrators, lead providers 

within practices, site supervisors, and IT personnel; (b) health care providers, comprised 

of physicians, nurse practitioners, and physician assistants; and (c) clinical support staff, 
consisting of registered nurses, licensed practical nurses, and medical office assistants.

Data collection tools—Interview protocols and surveys were developed for distinct 

stakeholder groups (Supplementary Table 1). The RE-AIM framework was used to guide 

question development for these assessments with a focus on the AIM dimensions.

Key informant interviews.—: The semistructured interview questionnaire for key 

stakeholders included open-ended questions about facilitators and barriers associated with 

the adoption, implementation, and maintenance of STEADI at UHS. The content of the 

semistructured key informant interviews was based on the key stakeholder’s role.

Intercept interviews.—: The intercept interview questionnaire included open-ended 

questions for which a brief response could be provided. The topics covered included: 

(a) workflow and tasks, (b) documentation of the TUG test, (c) recommendations for 

improvements, and (d) suggestions for others adopting STEADI. The protocol and questions 

comprising the intercept interviews with health care providers and clinical support staff were 

similar, though again with minor differences based on their specific roles.

Surveys.—: Two survey instruments were developed, one for health care providers 

and one for clinical support staff. Providers and clinical support staff received slightly 

different versions of the survey, which reflected their different roles. For example, health 

care providers were asked to rate their agreement to the statement, “Clinical Fall Risk 

Assessment with older adults is a high priority for me in my clinical practice” whereas for 

clinical support staff this item read, “Ensuring that Clinical Fall Risk Assessments with older 

adults are routinely completed is a high priority for me.” Both versions asked for scaled 

responses to items in the same areas: (a) attitudes and beliefs, (b) time to complete screening 

components, (c) facilitators and barriers, (d) feedback received, and (e) demographics.
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Data collection process—The interviews and surveys were administered by project 

evaluators. All health care providers and clinical support staff received an e-mail 2 weeks 

prior to a site visit, notifying them that intercept interviews would be conducted on a 

specific date. Key informant interviews: individual, semistructured interviews were held 

with STEADI key informants, who were UHS administrators, clinic lead providers, unit 

coordinators and/or practice managers, IT personnel, and the nurse and physician project 

directors. Semistructured interviews were scheduled as face-to-face meetings or by phone at 

the convenience of the respondent. The interviews typically lasted 30–60 min each.

Intercept interviews.—: During the site visit, BCHD project staff conducted intercept 

interviews with available health care providers and clinical support staff as time allowed. To 

minimize workflow disruptions, the intercept interviews were designed to last no more than 

5–10 min.

Surveys.—: All health care providers and clinical support staff from each of the 12 primary 

care practice locations were asked to complete the brief survey online. If a health care 

provider or clinical support staff had not completed the survey online, they were asked to 

complete a paper form during the site visit.

Analytic methods—Field notes taken during the key informant and intercept interviews 

were organized by participant type. Content analysis was conducted on transcribed field 

notes to examine the most commonly reported barriers and facilitators by stakeholder groups 

across the AIM dimensions. Interview responses were coded manually (without coding 

software), and related concepts were grouped into key themes for each participant type. 

Frequency counts were conducted on the key themes to identify the most commonly cited 

barriers and facilitators. The initial qualitative content analysis was performed by a single 

analyst and subsequently reviewed and validated by a second analyst.

Numerical data were analyzed using quantitative methods and narrative responses using 

qualitative methods. Descriptive statistics were conducted using Microsoft Excel and yielded 

frequency counts and percentages for each response item. Content analysis was conducted 

on open-ended items by grouping similar responses. Textual responses were conceptually 

coded and grouped to identify the most frequent themes.

Results

Participation

A total of 20 key informant interviews were conducted, representing 11 of the 12 primary 

care sites (92%) as well as organizational administration. These interviews included 

administrators (n = 3), practice site leaders (lead providers, n = 3; unit coordinators, n = 

9), nurse leaders (n = 2), and IT personnel (n = 3). The key informant interview data for the 

physician champion were included under his administrative role.

Seventy intercept interviews were conducted across all 12 primary care sites. For the 

intercept interviews, participation rates were 63% among health care providers (n = 24) and 

77% among clinical support staff (n = 46). The reported percentages by personnel type were 
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based on the number of employees at the time of the evaluation and represent workforce 

estimates due to the dynamic nature of personnel.

A total of 89 surveys were collected from 10 of 12 primary care sites (83%) within Broome 

County (Supplementary Table 2). Of these, 48 were submitted on paper (54%) and 41 online 

(46%). An estimated 82% of health care providers (n = 31) and 97% of clinical support 

staff (n = 58) provided survey responses. For health care providers, 50% were physicians, 

36% were nurse practitioners, and 14% were physician assistants. For clinical support staff 

who responded online (n = 30), 43% were registered nurses, 40% were certified medical 

assistants or medical office assistants, and 13% were licensed practical nurses. A unit 

coordinator accounted for the final 4%. Data for role type were not collected for 28 clinical 

support staff who responded via paper survey.

Qualitative Results: Barriers and Facilitators From Key Informant and Intercept Interviews

Qualitative findings from a key informant and intercept interviews, presented in Table 1, 

detail the most frequently cited barriers and facilitators for each AIM dimension. Notably, 

some items identified as barriers or facilitators were relevant to more than one of the AIM 

dimensions.

Adoption barriers—From the perspective of UHS administration and project leadership, 

implementing the STEADI protocol in its initial form would have potentially impeded 

the clinical workflow. The need for modification of the screening algorithm to streamline 

workflow and minimize adverse affects was seen as a critical barrier to adoption. 

Administrators and IT personnel indicated that modification of the EMR to prompt 

screenings and document CFRAs was a barrier to adoption. Findings from key informant 

interviews revealed that the variety of data systems in use over time, the lengthy process 

for modifying the user interface, the complexity of extracting precisely defined indicators to 

populate reports, and the level of sophistication required to create a surveillance system for 

quality monitoring posed significant challenges and prolonged the adoption period.

Adoption facilitators—Administrators and other project personnel indicated that having a 

physician who served as a “champion” and provided critical leadership across all phases of 

the project was one of the most important factors for initial adoption. This person was noted 

for his visibility in the community, his authority within the organization, and his clear vision 

for how to effectively manage clinical practice change. The physician champion was also a 

driving force in aligning the STEADI initiative with organizational priorities and mobilizing 

necessary resources.

Administrators cited the potential to reduce health care costs as an important factor in 

their decision to adopt STEADI. From their standpoint, the anticipated cost–benefit ratio 

of the proposed intervention was considered to be favorable as no additional staff would 

be hired, and the potential cost savings from reduced health care utilization was appealing. 

Furthermore, the STEADI initiative leveraged expertise and funding from the CDC with 

the added benefit of networking with other fall prevention researchers and expanding the 

development of clinical-community partnerships. The administration also believed that they 
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had sufficient technical capacity to make the IT modifications and could make use of their 

wellness coordinators to facilitate the roll out.

Implementation barriers—Barriers to implementation identified by health care providers 

and clinical support staff during intercept interviews included factors that increased 

workload, including time to conduct clinical assessments such as the TUG test and increased 

documentation burden. Some practice locations indicated that they did not have space for 

conducting the TUG test. The TUG test was seen as time-consuming, difficult to perform in 

many offices, and an impediment to workflow. Consequently, this element of the STEADI 

protocol, by self-report, was often not completed.

The resistance to administratively imposed change was a concern raised by health care 

providers in particular. Some health care providers saw STEADI-based fall prevention as 

another mandate that placed additional demands on their clinical time. Further health care 

providers saw conducting CFRAs as competing with clinical care. While the check boxes 

for assessments in the EMR were seen as efficient, health care providers saw the narrative 

documentation for the Fall Plan of Care (FPOC) as burdensome and the paper form for 

referral to community-based fall prevention interventions as inefficient. This paper form, 

which was scanned into the chart, was cited as being more cumbersome than the established 

electronic system for referrals to physical therapy.

Finally, a few health care providers felt there was limited evidence to support CFRAs, 

and many health care providers indicated that there was limited feedback related to follow-

through on fall prevention interventions. Health care providers expressed concerns about the 

limited availability of fall prevention interventions, especially in rural areas, as well as costs 

of programs and transportation. Providers did not see the benefit of screening if resources 

were not accessible.

Implementation facilitators—Implementation facilitators cited by key informants 

included the role of the physician champion as project lead and their service orientation 

as a “community hospital.” The nurse leaders were viewed favorably by their peers and 

seen as being responsible for achieving “buy-in.” Their established relationships with the 

various sites and their ability to oversee operations and coordinate training were viewed 

as an asset by administrators, health care providers, and clinical staff. Project leads felt 

that the extended time over which the roll out occurred and the engagement of “early 

adopter” sites allowed them to streamline instructional content, training delivery, and 

technical assistance. Administrators also cited their ability to extract and analyze data for 

real-time monitoring of quality metrics and to provide feedback on falls screening rates 

at the practice and provider levels as being essential for achieving high screening rates. 

Another implementation facilitator identified by key informants was the use of friendly 

competition within and between practices which they felt increased screening rates in a fun 

way. From the health care provider and clinical support staff perspective, most felt that the 

training and preparation were adequate, that the EMR layout was quick and easy to use, 

and that the prompts to conduct CRFA based on patient age and date of last screening were 

useful. Finally, both health care providers and clinical support staff felt that the efficient 
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communication and workflow patterns within their practices facilitated the implementation 

of the STEADI protocol.

Maintenance barriers—Health care providers noted that the turnover in clinical support 

staff was difficult from a training perspective and adversely affected the maintenance of the 

STEADI protocol. Staff turnover was identified as the most common reason for observed 

declines in screening rates. Concern was also expressed about the ability to maintain the 

initiative in the future when the physician champion was no longer in that role, as well 

as the resources required to maintain ongoing surveillance given competing organizational 

priorities. From the health care provider and clinical support staff perspective, two factors 

that were considered barriers to implementation also were cited as longer-term impediments 

to maintenance. These factors included the time required for documentation and the lack of 

a formal mechanism for feedback after making referrals to community-based fall prevention 

programs.

Maintenance facilitators—The advocacy of a physician champion, the detailed 

orientation of the nurse leaders, and the use of wellness coordinators were seen as significant 

facilitators of project success. Furthermore, the team approach contributed to a sense 

of common purpose that aligned well with professional values. Finally, the belief that 

conducting CFRAs among older adults and intervening to reduce risk could improve health 

outcomes and lower health care costs served as a compelling motivator. Use of the EMR 

expanded health system capacity for conducting data driven analytics related to the STEADI 

fall prevention initiative. Seeing data that showed success in one site helped in expanding to 

other sites.

Administrators cited the meaningful use of quality indicators to improve clinical care as 

meeting an organizational goal and reason for continuation. For health care providers 

and clinical support staff, the positive informal feedback from their patients about 

participation in recommended fall prevention interventions and organizational feedback 

regarding fall screening rates were identified as facilitators in the maintenance phase. For 

both administrative personnel and health care providers, the national recognition that the 

STEADI initiative brought to the organization was seen as contributing to ongoing support 

for CFRAs in primary care.

Quantitative Results: Health Care Provider and Office Staff Surveys

Results of the health care provider and office staff survey are useful for contextualizing the 

facilitators and barriers identified from the key informant and intercept interviews and for 

understanding the impact on those who provide clinical care.

Attitudes and beliefs about STEADI—Overall, the STEADI program was perceived 

positively (Supplementary Tables 3 and 4). The majority of health care providers (70%) 

and clinical support staff (91%) agreed or strongly agreed that the training they received 

prepared them to conduct CFRAs with older adults. Most health care providers (83%) and 

clinical support staff (98%) agreed or strongly agreed that CFRAs was a high priority 

for them in their clinical practice. Furthermore, 90% of health care providers and 95% of 
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clinical support staff indicated that they worked as a team to complete the CFRAs. Also, 

90% of health care providers and 91% of clinical support staff believed that conducting 

CFRAs and developing a FPOC for at-risk older adults results in (a) fewer falls and fall-

related injuries and (b) lower overall costs for their health care organization. These survey 

results demonstrate the high level of support for STEADI implementation in the primary 

care setting.

Attitudes toward documentation in the EMR were generally positive though health care 

providers had somewhat less favorable perceptions than clinical support staff. Only 61% of 

health care providers, compared to 86% of clinical support staff, reported that the screen 

layout made it quick and easy to document CFRAs. Just over 58% of health care providers 

indicated that documenting CFRAs in the EMR was time-consuming, and only 52% of 

health care providers reported that the screen layout made it quick and easy to document a 

FPOC. Documentation in the EMR appeared to present a greater challenge for health care 

providers than for clinical support staff.

The referral form used for at-risk older adults was viewed as a quick and easy way to refer 

patients for fall prevention by 90% of clinical support staff, but by only 72% of health care 

providers. A similar difference was noted for specific interventions with 89% of clinical 

support staff indicating that the form had all of the interventions to which they would refer a 

patient when compared with only 61% of health care providers.

Facilitators and barriers of STEADI—Approximately two third of health care providers 

identified competing demands of other work and the complexity of patient care needs as the 

two most significant barriers to conducting CFRAs in their practice (Supplementary Tables 5 

and 6) compared to clinical support staff with only 26% identifying competing demands and 

21% complexity of care needs as barriers. The most commonly cited facilitator of CFRAs 

for both health care providers (67%) and clinical support staff (60%) was “professional/

personal commitment.” Coordination of office workflow and communication among staff 

were identified as facilitators by more than half of health care providers and nearly half 

of the clinical support staff. On-screen computer prompts were identified as facilitators 

by more than half of clinical support staff and nearly half of health care providers. Of 

note, more than half of health care providers and clinical support staff indicated that 

administrative leadership was neither a barrier nor a facilitator. A greater proportion of 

health care providers viewed staffing levels as a barrier, while the modal category for clinical 

support staff was neutral.

Frequency of feedback—Fifty-five percent of health care providers and 48% of clinical 

support staff reported frequently or always receiving organizational feedback on their 

performance (Supplementary Tables 7 and 8). More than half of health care providers and 

clinical support staff reported that they rarely or never received feedback from patients about 

the impact of fall risk screening on their overall well-being or on their participation in 

community-based falls prevention programs. Approximately 46% of health care providers 

reported that they frequently or always received patient feedback about their participation 

in physical therapy, however, clinical support staff received feedback about physical therapy 

only 26% of the time.
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Discussion and Implications

The process evaluation of STEADI-based fall prevention revealed several factors that either 

facilitated or inhibited successful implementation (Figure 2). Key success factors related 

to adoption included: (a) use of respected leaders as champions, (b) modification of the 

STEADI workflow for efficiency, (c) early engagement with IT personnel to adapt the EMR, 

and (d) building organizational capacity to support the planned intervention. These success 

factors were similar to those cited in an implementation of STEADI-based fall prevention in 

an academic setting: using clinical champions, adapting STEADI to the clinical workflow, 

and leveraging EMR tools (Casey et al., 2017; Eckstrom et al., 2017).

The strategies during implementation that supported success included: (a) workflow 

modifications, (b) emphasis on teamwork with clearly defined roles for clinical support 

staff and health care providers, (c) use of existing communication channels to disseminate 

implementation-related information, (d) custom training for each site while stressing key 

elements of the protocol, (e) availability of personnel for technical assistance, and (f) 

identifying and addressing performance issues using quality indicators. The central issue 

encountered during implementation was resistance to change, which seemed to be related 

to three factors: an administrative top–down approach, the complexity of patient care, and 

competing demands on clinical time. These factors have been similarly cited as barriers by 

Landis and Galvin (2014) and Liddle et al. (2018).

Facilitating change may be improved by highlighting the clinical benefit of the full range 

of program elements within STEADI, including the potential for fewer serious falls, and the 

impact on overall health that a serious fall can have. An outcome evaluation of the UHS 

STEADI-based fall prevention was conducted simultaneously with this process evaluation 

which showed that at-risk older adults who received a FPOC were 40% less likely to be 

hospitalized compared to at-risk older adults who did not receive one (Johnston et al., 2019). 

Health care providers may be persuaded by a short summary of the current clinical evidence 

as one element of implementing a change in clinical practice. Considering this intervention 

as a cultural change and ongoing commitment, rather than a short-term adjustment, may help 

improve perceptions about the value of fall risk prevention and help health care providers 

see CFRAs as a worthwhile demand on their time.

The process evaluation was conducted approximately 18 months after the last primary care 

site implemented the STEADI screening protocol. This time frame fell within the 6- to 

24-month recommendation for assessing maintenance in the literature (Glasgow et al., 2019; 

Holtrop et al., 2021). Several considerations may be important for ongoing maintenance and 

sustainability. First, the use of quality indicators may be difficult to maintain. Across all 

stakeholder groups, creating an IT infrastructure for performance monitoring was cited as 

one of the most important factors contributing to success. Without surveillance, decreases 

in performance can easily go unrecognized. The maintenance phase, in particular, requires 

vigilance with sustained focus on identifying and addressing underlying performance issues. 

However, sustaining this capability represents a substantial commitment of resources.
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Second, a potential facilitator was feedback across the program life cycle—including 

whether patients engaged in and perceived benefits from the community-based falls 

prevention programming. Providers who received positive feedback on these interventions 

reported being more motivated to recommend these programs to other patients in the future, 

while lack of feedback was reported as a barrier. It may be helpful for health care systems 

seeking to implement STEADI-based fall prevention initiatives to ensure that health care 

providers are aware of community-based falls prevention programming and to formalize 

a feedback mechanism for referrals. The linkage between utilization of fall-prevention 

programs and outcomes of care has been identified as a major barrier, and researchers have 

advocated for community partnerships with data sharing as essential for determining the 

long-term affect of fall risk screening and referral (Casey et al., 2017; Coe et al., 2017).

Third, health care providers reported challenges related to access in rural areas and 

appropriate transportation when referring their patients to community-based programs. 

Many health care systems working within rural and frontier communities may have the 

same challenges (Balis et al., 2018). Offering transportation services or vouchers for 

transportation to community-based fall prevention programs could minimize these barriers. 

Even when services are accessible, older adults may experience barriers related to their 

acceptability (Stevens, Sleet et al., 2017). It may be beneficial to work with local public 

infrastructure, including adult service programs (e.g., Councils on Aging) to address these 

issues.

Finally, programs face many challenges to sustainability, including overreliance on respected 

individuals to maintain ongoing operations and turnover in leadership (Dixon-Woods et al., 

2012). Assuming that interventions will take hold without a need for ongoing support can 

threaten existing progress as well as long-term sustainability of the initiative (Dixon-Woods 

et al., 2012). Staff turnover was identified as a reason for observed declines in screening 

rates and one of the nurse leaders retired. In both cases, the organization responded quickly 

and effectively with additional training or by filling the leadership role with a nurse who was 

already familiar with STEADI. Given the aging health care workforce, succession planning 

will likely play a critical role in the sustainability of the STEADI initiative.

Utility of the RE-AIM Model for Fall Prevention Planning and Evaluation

The RE-AIM framework provided the structure for examining process elements that served 

as facilitators of the STEADI initiative as well as contextual factors that acted as barriers. 

There was considerable concordance between the quantitative data collected through surveys 

and the qualitative information obtained via intercept and key informant interviews across 

the three AIM dimensions. The triangulation of these findings lends credibility to the results.

The RE-AIM framework also supported a developmental approach for the evaluation of 

the STEADI initiative by examining the three AIM dimensions, which occur sequentially 

over time. Strategies employed during adoption affected implementation. For example, 

the decision to adopt the STEADI initiative was an administrative one that created 

resistance from health care providers during the implementation phase. On the other 

hand, the physician champion modified the screening protocol during the adoption phase 

to minimize workflow disruptions, which facilitated implementation. In the same way, 
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strategies employed during adoption and implementation affected long-term maintenance. 

For example, the modifications to the EMR that provided reminder prompts for screening 

were effective across both the implementation and maintenance phases. During the 

implementation phase, surveillance of quality measures offered concrete evidence of 

performance, which permitted corrective actions to be taken in order to maintain high 

screening rates. This feedback within the system was effective at keeping screening rates 

high during the maintenance period.

This process evaluation was limited to the time period during which performance monitoring 

was active. Unfortunately, we were not able to determine the extent to which conducting 

CFRAs was established as a behavioral norm without this inducement, which would have 

provided stronger evidence for the long-term assimilation of the STEADI initiative. The 

RE-AIM framework could serve as a useful framework to assess sustainability (Lovarini et 

al., 2013).

Implications

The successful results obtained in our previous evaluation of reach and effectiveness 

underscore the importance of evaluating the process by which the observed reductions in 

fall-related hospitalizations were achieved. The results of this evaluation were shared at a 

provider meeting and the feedback proved useful to the organization with respect to securing 

greater commitment for the STEADI initiative from providers across the organization 

and potentially increasing its sustainability. The use of the RE-AIM framework supported 

ascertainment of strategies for success. The insights gained from this process evaluation can 

facilitate the adoption, implementation, and maintenance of STEADI-based fall prevention 

programs by other health care organizations. Our initial aim addressed an identified gap 

between research and practice by focusing on a system-wide implementation (Noonan 

et al., 2011) and by disseminating success strategies that can be used to inform future 

implementations of STEADI in primary care (Harden et al., 2018). Our hope is that sharing 

these findings will increase the likelihood that the population-level affect of clinical fall 

prevention can be realized in other locations.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Strategies employed for the STEADI initiative by the adoption, implementation, and 

maintenance dimensions of the RE-AIM framework.

Notes: RE-AIM = Reach, Effectiveness, Adoption, Implementation, Maintenance; STEADI 

= Stopping Elderly Accidents Deaths and Injuries; EMR = electronic medical record.
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Figure 2. 
Success strategies specific to the adoption, implementation, and maintenance dimensions of 

STEADI using the RE-AIM framework.

Notes: RE-AIM = Reach, Effectiveness, Adoption, Implementation, Maintenance; STEADI 

= Stopping Elderly Accidents Deaths and Injuries; EMR = electronic medical record.
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Table 1.

Facilitators and Barriers of Clinical Fall Risk Assessments in Primary Care

RE-AIM Barriers Facilitators

Adoption Need to modify EMR to include fall screening (KI)
Competing demands for IT personnel (KI)
Determining case definitions (II, KI)
Complexity of IT systems (KI)

Role of physician project leader as a “champion” (KI)
Support of highest level of administration (II, KI)
Recognition in working with the CDC (KI)
Involvement of staff for buy-in (KI)
Ability to alter STEADI to fit workflow (KI)
Implementation would not require additional staff (KI)
Collaboration with IT to identify appropriate indicators (KI)

Implementation Resistance to administratively imposed change (KI)
Top–down implementation (II, KI)
Competing demands of other work (II, KI, SU)
Complexity of patient needs (II, SU)
Documentation burden (II, KI, SU)
Time and space required for TUG test (II, KI)
Narrative documentation for fall risk plan of care (II)
Lack of efficiency using referral form (II)
Access to/availability of fall prevention interventions in 
rural areas (II, KI)
Lack of feedback related to follow-through on fall 
prevention interventions (II, SU)

Role of physician project leader as a “champion” (KI)
Favorable view of nurse leaders who garnered “buy-in” (KI)
Commitment to improving health and quality of life (KI, SU)
Organizational feedback on falls screening rates (KI)
Organizational capacity to do data-driven analyses (KI)
Adequate preparation and training (II, KI, SU)
EMR screen layout quick and easy to use (KI, SU)
Use of referral form for fall-risk interventions (SU)
Team approach to implementation (SU)
Communication among office staff (KI, SU)
Belief that CFRAs reduced falls and health care costs (SU)
Incentives for screening (friendly competition) (KI)
Recognition and publicity (KI)

Maintenance Staff turnover and training of new staff (II, KI)
Need for surveillance monitoring of performance (KI)
Limited resources (KI)
Documentation considered time-consuming (II, KI)
Systematic feedback on referrals to community-based fall-
prevention programs (II, KI)
Reliance on a physician champion with program success 
vested in one person (KI)

Use of unit coordinators in maintaining screening rates (KI)
Testimonials from patients about their participation (KI)
Organizational feedback on falls screening (KI, SU)
National recognition of work (KI)
Perceived reduction in fall-related injuries and costs (SU)
Meaningful use of health information (KI)

Notes: II = intercept interviews; KI = key informant interviews; SU = survey; CDC = Centers for Disease Control and Prevention; STEADI = 
Stopping Elderly Accidents Deaths and Injuries; IT = information technology; EMR = electronic medical record; TUG = Timed Up and Go; 
CFRAs = clinical fall risk assessments, RE-AIM = Reach, Effectiveness, Adoption, Implementation, and Maintenance.
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