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Abstract

Background/Objectives: Evaluations of complex models of care for older adults may benefit
from simultaneous assessment of intervention implementation. The STRIDE (Strategies To
Reduce Injuries and Develop confidence in Elders) pragmatic trial evaluated the effectiveness of a
multifactorial intervention to reduce serious fall injuries in older adults. We conducted multi-level
stakeholder interviews to identify barriers to STRIDE intervention implementation and understand
efforts taken to mitigate these barriers.

Design: Qualitative interviews with key informants

Setting: 10 clinical trial sites affiliated with practices that provided primary care for persons at
increased risk for fall injuries

Participants: Specially trained registered nurses working as Falls Care Managers who delivered
the intervention (n=13 individual interviews), Research Staff who supervised trial implementation
locally (n=10 group interviews, 23 included individuals), and members of Central Project
Management and the National Patient Stakeholder Council who oversaw national implementation
(n=2 group interviews, 6 included individuals).

Measurements: A semi-structured interview guide derived from the Consolidated Framework
for Implementation Research (CFIR)
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Results: We identified 8 key barriers to STRIDE intervention implementation. Falls Care
Managers navigated complex relationships with patients and families while working with
Research Staff to implement the intervention in primary care practices with limited clinical space,
variable provider buy-in, and significant primary care practice staff and provider turnover. The
costs of the intervention to individual patients and medical practices amplified these barriers.
Efforts to mitigate these barriers varied depending on the needs and opportunities of each primary
care setting.

Conclusion: The many barriers to implementation and the variability in how stakeholders
addressed these locally may have affected the overall STRIDE intervention’s effectiveness.

Keywords
fall prevention; pragmatic trial; implementation science; primary care

Future pragmatic trials should incorporate simultaneous implementation aims to better
understand how research interventions translate into clinical care that improves the lives of
older adults.

Introduction:

Older adults with complicated care needs (e.g., those with multiple chronic conditions,
functional impairment, or dementia) may benefit from comprehensive, team-based
interventions that can be tailored to each individual’s personal goals and preferences.1:2
Because of the nature of the needs being addressed, such individualized interventions are
often complex. Even if found effective in a research setting, these interventions may not
translate into meaningful patient outcomes due to behavioral, organizational, payment, or
other constraints that lead to subsequent failures in broader implementation.3-6

The field of implementation science examines processes that facilitate the adoption and
integration of evidence-based practices and interventions into healthcare and public health
settings.”:8 Implementation issues are particularly germane to the field of geriatric medicine
not only because of the complexity of care for many older adults, but also because existing
evidence-based interventions may require adaptation to meet the heterogeneous needs of an
older population, who receive care in a wide variety of settings.®19 As a result, evaluation of
complex interventions in older adults can benefit from an effectiveness-implementation
hybrid design, which simultaneously assesses clinical effectiveness and the mechanics of
intervention implementation in the healthcare setting.11

The STRIDE (Strategies To Reduce Injuries and Develop confidence in Elders) trial is an
example of such a complex intervention. This pragmatic, cluster-randomized trial was
funded by the Patient-Centered Outcomes Research Institute and the National Institute on
Aging and was conducted in 86 diverse primary care practices across 10 clinical trial sites.
The STRIDE trial evaluated whether an evidence-based'2-14, multifactorial intervention
could prevent serious fall injuries among community-dwelling adults 70 years of age or
older who were at increased risk for fall injuries.
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Described elsewhere in detail, 1216 the intervention was delivered by specially trained
registered nurses (Falls Care Managers or FCMs) embedded in primary care practices. The
five components of the intervention were: (1) assessment of seven modifiable risk factors for
fall injuries; (2) protocol-driven recommendations for risk factor management that were
communicated to participants via motivational interviewing; (3) development of an
individualized fall-risk reduction care plan that was approved by the primary care providers;
(4) implementation of the care plan (including referrals to community-based programs and
providers); and (5) telephonic and in-person follow-up assessment, evaluation and care.
Participants’ risk factors for fall injuries were reassessed annually and the care plan was
revised as needed.

To help maintain consistency in the implementation of the intervention and adherence to the
protocols, a number of strategies were put in place. These included FCM training with a
series of online modules and an in-person meeting at the study initiation, two in-person
FCM training meetings during the study, chart reviews and site visits by those supervising
the trial nationally to ensure fidelity to the intervention protocol, and conference call
meetings at least bi-weekly with all FCMs as well as local and national research staff. Local
stakeholder committees also met regularly with study staff to discuss ongoing
implementation challenges. Given the variation in the resources and other characteristics of
the clinical trial sites, flexibility was allowed in the decisions about how to adapt the
intervention to address implementation barriers at the local level. While the STRIDE
intervention did not significantly reduce the rate of adjudicated serious fall injuries (8%
reduction), it was associated with a significant 10% reduction in self-reported fall injuries as
compared to enhanced usual care.’

In this paper, we report the results of a qualitative implementation study examining
stakeholder perspectives about barriers to implementation of the STRIDE intervention and
strategies employed to mitigate those barriers. Together with the previously-published
STRIDE trial effectiveness results,1” these reports constitute a hybrid type 1 effectiveness-
implementation study (i.e., gathering information on implementation during an effectiveness
trial).11 Our study provides important insights that inform interpretation of the STRIDE
trial’s effectiveness results and illustrate the importance of considering implementation
within studies of complex interventions targeting older adults.

Design and Data Collection:

Our study was guided by the Consolidated Framework for Implementation Research (CFIR).
The CFIR has been widely used to evaluate the implementation of complex, interacting, and
multi-level processes.18 The CFIR describes five key domains relevant to implementation:
(1) Intervention Characteristics (i.e., features of the health care intervention itself), (2) Outer
Setting (i.e., the broader economic, political, and social context), (3) Inner Setting (i.e., the
specific structural, political, and cultural context where implementation happens), (4)
Characteristics of Individuals (including individuals who receive, deliver, or facilitate the
intervention), and (5) Process (i.e., how implementation of the intervention actively unfolds
over time). Each domain has a set of constructs that reflect evidence-based factors associated
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with implementation across different contexts. The five domains and 39 related constructs
are described in Supplemental Table S1.

We conducted 30 to 45-minute long, semi-structured interviews with key stakeholders
involved in the implementation of STRIDE between December 2018 and May 2019 (final
FCM intervention visits occurred in November 2018). Interview guides were designed to ask
about each of the CFIR domains and the majority of CFIR constructs. Guides were similar
for all stakeholders with prompts tailored to each stakeholder’s role. Investigators JR, PG,
and FK pilot tested the guide and refined it following review of initial interview transcripts
using an iterative process. All interviews were conducted by a research coordinator with
both MD and MPH degrees who received training and coaching on qualitative interviewing
from the investigators (JR and PG). All interviews were audio-recorded and professionally
transcribed. The study protocol was approved by the Partner’s Human Research Committee/
IRB and study participants provided verbal informed consent prior to participation.

Using purposeful sampling, we identified stakeholders with perspectives on STRIDE
intervention implementation at the individual, clinical trial site, and national levels. First, all
specially trained nurses working as FCMs (n=14) responsible for the direct delivery of the
STRIDE intervention at each primary care practice were approached for interviews. Given
both resource limitations and significant turnover among primary care practice staff and
providers during the 5 years of the STRIDE trial, we were unable to systematically assess
the perspectives of other individuals involved in intervention implementation (e.g.,
clinicians, primary care practice administrators, older adults, families). Second, the principal
investigator at each of the 10 STRIDE clinical trial sites was asked to assemble a team of
two to three research staff (e.g., investigator, site clinical director, site coordinator) to
participate in a group interview. Finally, the STRIDE Central Project Management (which
oversaw the coordination and implementation of STRIDE trial at all sites) and National
Patient Stakeholder Council (which consulted both locally and nationally to facilitate patient
and stakeholder engagement) were each asked to identify two to three members to
participate in separate group interviews.

After review of the initial transcribed interviews, JR, PG, and FK developed and iteratively
refined a codebook, a list of defined themes (i.e., “codes”) that were discussed in the
interviews. While the codebook placed emphasis on deductive or a priori codes
corresponding to the defined CFIR domains and constructs, we also used inductive
approaches to create codes that described new themes not adequately captured in the CFIR
framework. The refined codebook was applied to all transcripts using NVivo (version 11;
QRS International). The initial transcripts were coded by a research assistant and at least one
investigator (JR, PG, and/or FK) to ensure fidelity to the codebook and disagreements in
coding were resolved by consensus. The remaining transcripts were coded by a research
assistant, with random transcripts spot-checked by an additional researcher (JR and PG) to
confirm coding accuracy. Coded data were then analyzed and summarized by the full
research team, who identified the most commonly described CFIR constructs. For each
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predominant construct, the team identified corresponding implementation barriers and
illustrative examples describing the experiences of participants as they worked to mitigate
these barriers.

Table 1 presents key characteristics of stakeholders. One eligible FCM did not participate in
an interview. The group interviews with the research study staff at each site most often
included the site principal investigator and the site coordinator.

We identified 8 key barriers to the implementation of the STRIDE intervention. Figure 1
illustrates how each of the barriers is related to the CFIR domains and constructs: (1)
Intervention protocol was lengthy and multi-faceted (Intervention Characteristics domain,
Adaptability construct), (2) FCM role was not a part of usual care in the primary care
practice sites (Intervention Characteristics domain, Complexity construct), (3)
Recommended falls-prevention strategies involved direct costs to patients (Outer Setting
domain, Patient Needs and Resources construct), (4) Intervention placed demand on
provider time (Outer Setting domain, External Policies and Incentives construct), (5)
Intervention required using physical spaces at practices (Inner Setting domain, Structural
Characteristics construct), (6) Intervention required primary care provider participation
(Inner Setting domain, Implementation Climate construct), (7) Intervention required FCMs
to personally coordinate with many individuals and groups (Characteristics of Individuals
domain, Personal Attributes construct), and (8) Buy-in from practices was important but
practices often had competing priorities (Process domain, Planning construct). As
acknowledged by those who developed the CFIR framework, boundaries between domains
often blur and barriers may at times reflect multiple domains. For example, the intervention
placed demands on the time of providers in primary care practices, affecting both
productivity in the larger fee-for-service medical reimbursement environment (Outer Setting
domain, External Policies and Incentives construct,) as well as provider receptivity to having
their patients participate in the intervention (Inner Setting domain, Implementation Climate
construct).

In general, implementation barriers were described by multiple stakeholder groups and
representatives of multiple clinical trial sites. For example, FCMs, Research Staff, and
Central Project Management representatives from nearly all clinical trial sites discussed that
finding space for FCMs to work within the primary care practices was an ongoing challenge
and available space directly impacted STRIDE intervention implementation. Yet despite the
common barriers, experiences of stakeholders working to mitigate barriers varied
substantially across clinical sites. Furthermore, even stakeholders from a single clinical trial
site often described very different implementation environments at the individual practices
where the STRIDE intervention was implemented. Table 2 highlights this range of
experiences. As the included quotations exemplify, barriers that seemed insurmountable to
some stakeholders were quite minor for others. For example, the FCM role was not a part of
usual care in the primary care practice sites (Barrier 2). Some stakeholders described the
challenges of integrating this role into routine practice: “Sometimes people are getting over
bombarded with case management and chronic care management and fall care management
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and I just think that it can confuse the patient.” (FCM 3). Meanwhile, others were able to
more seamlessly integrate FCMs in primary care practices by creating workflows that
paralleled existing practices: “STRIDE was more integrated into the operation of our site
than | would say than any other site just because we [already] had clinic-based screenings
going on.” (RS 10).

Discussion:

This implementation evaluation provides insights from multiple stakeholders about barriers
to implementing the multifactorial STRIDE intervention in primary care practices
throughout the country. While the challenges facing intervention implementation were
shared by all, experiences working to mitigate these barriers varied by clinical trial and
practice site. This variability may have impacted the effectiveness of the STRIDE
intervention overall and highlights the importance of considering implementation evaluation
during pragmatic trials among older adults.

The number of implementation barriers elucidated in this study are evidence of the
complexity of the STRIDE intervention itself. In order to enact treatment plans, the FCMs
often had to navigate complex relationships with patients and families. At the same time,
they worked side by side with Research Staff to coordinate with individual primary care
practices and implement the intervention despite limited clinical space, variable provider
buy-in, and frequent primary care practice staff and provider turnover. The costs of the
intervention for both the individual patients (e.g., copays, travel costs) and medical practices
(e.g., provider time, physical space) may have amplified these barriers.

Many of these barriers reflect the difficulty of changing care processes in primary care
practices that are often already overburdened. Our findings of implementation barriers in the
primary care setting are similar to those described in other studies.2®-22 Policies that support
alternatives to fee-for-service reimbursement may allow primary care practices more
flexibility in how needed services can be provided (e.g., increased utilization of registered
nurses in primary care, increased use of non-face-to-face and asynchronous communication).
This could, in turn, improve the effectiveness and sustainability of innovative models of care
for complex older adults like STRIDE.

The variable experiences of stakeholders confronting and mitigating barriers suggest that
implementation of the STRIDE intervention was likely easier at some sites or practices than
others. Primary care practices throughout the country vary greatly in terms of structure, size,
and available resources?3 and the practices participating in the STRIDE intervention were no
exception. While steps were taken throughout the study to ensure that basic elements of the
intervention were delivered at each intervention site, this variation may have impacted the
STRIDE study’s effects at individual sites and the consistency of the intervention.
Implementation scientists have suggested that this “fit” between an intervention and the
unique primary care context where it is implemented impacts the intervention’s ultimate
success.24 Given this, early assessment of potential practice-specific implementation barriers
and proactive modification of intervention workflows to match practice needs may improve
future intervention implementation.
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A limitation of our study is that it was not designed to individually evaluate implementation
at each of the 43 primary care practices randomized to receive the STRIDE intervention. Of
note, we did not interview clinicians, administrators, or older adults themselves who could
have offered more nuanced perspectives about how the intervention was implemented at
their primary care practice. As a result, we cannot say implementation at any given practice
site impacted the experience of study participants or STRIDE study outcomes. An additional
limitation is that stakeholder reflections on intervention implementation included in this
study came at the end of a long trial. Although observations at the end may have reflected
the cumulative experience, they may not capture the more nuanced adaptations of the
STRIDE protocol that occurred as a result of the STRIDE team’s regular meetings.

In summary, this multi-level implementation evaluation provides unique insights into the
barriers encountered during implementation of an individualized, multifactorial interventions
to prevent fall injuries at 10 clinical trial sites throughout the country. Although adaptability
was an intentional feature of the intervention design, the wide variety of experiences of
implementing the intervention in the busy primary care setting may have led to practice-
specific differences in intervention success and contributed to a lower than hypothesized
treatment effect. In conjunction with results from an ongoing evaluation of patient-level
factors that influenced intervention effectiveness, our findings will help identify ways to
make future iterations of the STRIDE intervention more effective. In addition, our findings
also make clear that future pragmatic trials of complex, evidence-based interventions for
older adults should both consider implementation challenges during intervention develop
and incorporate formal implementation aims. This is needed to ensure that research
interventions translate into clinical care that improves the lives of older adults.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points:
Key Points
. The many barriers to implementation and the variability in how stakeholders
addressed these locally may have affected the overall STRIDE intervention’s
effectiveness.
. Future pragmatic trials should incorporate simultaneous implementation aims

to better understand how research interventions translate into clinical care that
improves the lives of older adults.

Why does this paper matter?

Our finding of variability in how the multicomponent STRIDE intervention was
implemented in the busy primary care setting underscores the importance of considering
potential implementation challenges when developing and evaluating interventions that
target high-risk older adults.
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Intervention Characteristics

Barrier 1) Intervention protocol
was lengthy and multi-faceted
(Adaptability)

Barrier 2) FCM role was not a
part of usual care (Complexity)

Inner Setting

Barrier 5) Intervention required
using physical space at practices
(Structural Characteristics)

Barrier 6) Intervention required
primary care provider
participation (Implementation
Climate)

Characteristics of
Individuals
Barrier 7) Intervention required
FCMs to personally coordinate
with many individuals and
groups (Personal Attributes)

Outer Setting

Barrier 3: Recommended falls-prevention strategies involved direct costs to patients (Patient Needs and

Resources)

Barrier 4) Intervention placed demand on provider time (External Policies and Incentives)

Figure 1: Key Barriers Affecting STRIDE Implementation and Their Relationship with the
Domains and Constructs of the Consolidated Framework for Implementation Research (CFIR)

Framework
Footnotes:

Bold text denotes CFIR domains
Italicized text donates CFIR constructs
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Practice Level

Clinical Trial Site Level

National Level

Falls Care Managers

Research Staff

Central Project

National Patient

Management Stakeholder Council

Number of Individuals | 13 individuals 23 individuals 3 individuals 3 individuals
Number of Interviews 13 interviews 10 interviews 1 interview 1 interview
Age Range, Years 38-66 27-77% 51-68 42-71
Female 13/13 11/20 * 213 3/3
White non-Hispanic 7110 16/20 % 3/3 3/3
Educational Associates: 1 Associates: 0 Associates: 0 Associates: 1
Attainment Bachelors: 9 Bachelors: 7 Bachelors: 0 Bachelors: 1

Masters: 3 Masters: 4 Masters: 0 Masters: 0

Doctoral: 0 Doctoral: 9 Doctoral: 3 Doctoral: 1

*
3 participants responses missing on this item

Ak
4 participants responses missing on this item

J Am Geriatr Soc. Author manuscript; available in PMC 2022 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Reckrey et al.

Page 13

Table 2:

Range of Experiences Confronting and Mitigating Implementation Barriers

Implementation Barrier

Experiences Confronting and Mitigating Implementation Barriers

1) Intervention protocol was lengthy and multifaceted:
“The protocol was detailed... But it was also flexible
enough to be adopted in different settings.” (CPM)

“The flexibility to do home care for patients who wanted it was big here, and | think
it really helped with implementation in what otherwise would’ve been a very
challenging winter with all that snow.” (RS 6)

“I think the resources were different across sites too. Here ... PharmDs have
prescriptive authority, and they can bill. They can see patients who have complex
medication regimens, and it’s a common practice.” (CPM)

“We identified some cultural challenges with the sequencing... like getting the
content of question very early in the script. That was perceived negatively by
people... Here in Texas, you don’t start trusting people that early in the conversation
before you said, “Howdy!” (NPSC)

2) FCM role was not a part of usual care in the
primary care practice sites:

“It was, in a sense, disruptive, and there were some
difficulties along the way.” (CPM)

“Sometimes people are getting over bombarded with case management and chronic
care management and fall care management and | just think that it can confuse the
patient.” (FCM 3)

“STRIDE was more integrated into the operation of our site than | would say than
any other site just because we [already] had clinic-based screenings going on.” (RS
10

“I think it fit okay. Our site has health coaches which are like care managers... so |
do feel like... it fits in the workflow.” (FCM 6)

3) Recommended falls-prevention strategies involved
direct costs to patients:

“It’s not only expensive for insurance, [it’s] expensive
for patients when you look at copays and things like
that.” (FCM 8)

“I did occasionally have patients who were not interested in physical therapy, but
more of the problem was that physical therapy, for some people, has a very high
copay. So, they wanted it, but couldn’t afford it.” (FCM 4)

“[There was] cost for some of the exercise [programs]... Our research assistants have
done an excellent job of researching all the available... exercise-type places. And we
found some that had free yoga for patients... there was even balance ones they had
free too as long as you went. So, that really helped break down that barrier for the
patient.” (FCM 9)

4) Intervention placed demand on provider time:
“If you even disrupt minimally [providers] income
stream it really can bite them hard.” (RS 8)

“We used Epic messaging documentation and it was a simple sign-off. It worked
fine. Because we have the electronic medical record, | was able to send messages,
order the required consults or request a PharmD evaluation or... consults to
ophthalmology or optometry and podiatry. It was very easy and it was a co-signed
required so just a physician would sign-off on it and it was easy for both of us. (FCM
3)

“We found that... a lot of the docs didn’t answer their email in general. They’re put
upon. They’re very busy. So, we established an alternative line of communication.
(RS 5)

5) Intervention required using physical space at
practices:

"There was a tremendous variation [in space
avallability] across the sites.” (CPM)

“Some clinics | never got a room. | had to make do in a corner of the waiting room or
in a room that was more like an office. | had to make sure | had a laptop with me... |
needed my cell phone to act as a mobile hotspot... Then on times where | couldn’t
get cell phone reception, | needed to make sure | had a hard copy of my notes so
when | was talking to them, I could fill that in.” (FCM 5)

“In terms of the issue of scheduling and space... this was not an intervention that
could be done in the context of an existing and scheduled visit... [which contributed
to] the need to do home visits.” (RS 1)

6) Intervention required primary care provider
participation:

“Commitment to the project varied among the
providers.” (FCM 10)

“There were some places that said, “We just don’t believe the literature.” At one
point, we needed to actually have a conference call with an osteoporosis expert... to
talk to the different clinical trial site directors.” (CPM)

“In the beginning... there were some delays with [providers] getting back to their
falls care managers... We just collected data about that and then we followed up with
the... medical directors in each of the different practices... Once we started giving
them feedback that issue resolved very quickly.” (RS 6)

7) Intervention required FCMs to personally
coordinate with many individuals and groups:

“The [FCM] was really was an advocate for the patient
in making sure that they got the care that they needed.
(RS 4)

“When we started with the pilot... we had an FCM in mind. It’s just that it didn’t
work out. It wasn’t the right fit for our team. It wasn’t the right fit for the patients
either... But it wasn’t until we found our main FCM... then it was her personality,
her commitment to the program... It was like night and day with the other FCMs that
were before her.” (RS 1)
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“I couldn’t get my bearings on which exercise program is right for them, which
physician, which different services where I could send them. | never had a firm grasp
on that because it was just such a massive demographic there.” (FCM 5)

8) Buy-in from practices was important, but practices
often had competing priorities:

“From the beginning, it was really getting the sites
engaged.” (RS 5)

“We had a lot of turnover of [primary care practice] staff... Maybe even every six to
eight months there were some sites that you either [had a new] practice manager or
medical director... We had to go back and speak again, because they knew nothing
about the program.” (RS 1)

“Initially, we met with the clinic administrator and the medical director for the site
and the faculty, but then we would go back also to the sites over time... and when
they would have monthly meetings, we would go and update them on progress or any
changes that had occurred.” (RS 2)

FCM=Falls Care Manager, RS=Research Staff, CPM= Central Project Management, NPSC=National Patient Stakeholder Council
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