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Abstract

Background Implementing evidence-based rehabilitation in skilled nursing facilities (SNFs) is essential for enhancing
physical function outcomes and mitigating risk of adverse events. Best implementation approaches in this complex
setting are unknown. This study uses the Implementation Research Logic Model (IRLM) to retrospectively examine
the implementation of high-intensity resistance rehabilitation (HIR) in SNFs, aiming to elucidate contextual factors
and pathways that could enhance future HIR implementation endeavors.

Methods We conducted a convergent, mixed-methods multi-site case study (n =38 sites). A standardized imple-
mentation strategy was employed, allowing sites to adapt this approach. HIR use was measured using the Provider
Report of Sustainment Scale (PRESS). Contextual factors were identified using the Practical Robust Implementation
and Sustainability Model (PRISM) through study-specific questionnaires and validated measures (Inner Setting Scale,
Provider Perspective of Team Effectiveness, Evidence Based Practice Attitudes Scale, Perceived Characteristics of Inter-
vention Scale, Self-Defined Burnout Measure, and Utrecht Engagement Scale), and analyzed descriptively. Interviews
and focus groups with leadership and clinicians revealed contextual factors and strategies influencing implementa-
tion. Heat maps visualized site patterns, while an IRLM proposed provisional implementation pathways.

Results PRESS scores ranged from 3.75 (0.17) to 2.33 (0.67), indicating all sites implemented HIR to at least a “moder-
ate extent”. Higher-implementing sites demonstrated full-team ability to adapt HIR to diverse patients. Differentiating
contextual factors between higher and lower implementing sites included clinician perspectives, site infrastructure,
and satisfaction with leadership. Higher-implementing sites employed a higher volume of site-initiated implementa-
tion strategies, notably having a champion and patient engagement. Pathways that appeared to contribute to higher
implementation extent included: 1) overcoming inertia of current practice through HIR salience, 2) overcoming clini-
cian concerns of patient compatibility through affirmative experiences, 3) addressing clinician perspective of com-
plexity with session planning, and 4) optimizing patient rehabilitation mindset through encouraging environments.
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Conclusion Improving physical function in older adults necessitates adoption of evidence-based rehabilitation

like HIR. Implementation strategies that target infrastructure, including leadership support and communication chan-
nels, inertia of current practice, and clinician perspectives of HIR complexity and patient compatibility may facilitate
implementation. Identifying a champion and providing guidance for effective patient engagement appear to be key.

Keywords Geriatrics, Skilled nursing facilities, Implementation, Exercise therapy, Rehabilitation

Contributions to the literature

+ Knowledge on implementing evidence-based pro-
grams shown to improve physical function and reduce
the risk of adverse events among frail, older adults
within the complex and underrepresented context of
skilled nursing facility rehabilitation is limited.

+ This study identifies the importance of consider-
ing strategies that address clinician perspectives, site
infrastructure (including leadership support and com-
munication channels), existing practice inertia, and
patients’ rehabilitation mindset. These strategies are
suggested to promote environmental adaptations and
cues, clinician creativity and self-efficacy, continuity of
care, and supportive patient environments.

« Findings can inform future efforts aimed at imple-
menting evidence-based rehabilitation practices in
skilled nursing facilities.

Background

The objective of rehabilitation in Skilled Nursing Facili-
ties (SNFs) is to improve physical function for patients
who experience hospital-associated functional deficits.
Over 60% of patients discharged from SNFs are at func-
tional levels that put them at heightened risk for adverse
events [1-4]. Fortunately, physical function is a modifi-
able risk factor [5, 6], but implementation of rehabilita-
tion interventions that more effectively improve physical
function are necessary.

One such rehabilitation intervention is progressive,
high-intensity resistance rehabilitation (HIR), which
directly targets muscle weakness to improve physical
function among patients with medical complexities [7].
HIR involves physiologically overloading skeletal muscle
through low-repetition, high-resistance activities. It is
safe and effective in improving physical function among
older adults with medical complexities, specifically in
SNFs [8]. However, its implementation across a limited
number of SNFs (# = 3) has shown variable success —
one site achieved high levels of reach, implementation,
and effectiveness, while others demonstrated lower lev-
els across these outcomes [8, 9]. Understanding the key
strategies and contextual factors influencing its imple-
mentation remains limited [9].

Skilled nursing facilities are underrepresented in imple-
mentation research and pose unique challenges given
complexity at multiple levels. This includes patients’
medical complexity and variability in functional and cog-
nitive levels; external pressures including the recent shift
in reimbursement models and documentation demands;
and facility-level issues like staffing shortages, high staff
turnover, limited resources, poor organizational culture,
and care models where patients are treated by multiple
rehabilitation professionals within the same discipline
[9-13]. Such challenges paired with the variability across
SNFs [14] makes examination of HIR implementation
at the facility or site level essential requiring considera-
tion of team dynamics and the physical and sociocul-
tural environmental context. Additionally, it is important
to identify if and how sites adapt standardized HIR
implementation strategy by introducing their own, site-
initiated implementation strategies and to assess the
influence of these modifications on implementation out-
comes [15]. To develop more generalizable recommenda-
tions for HIR implementation, it is important to examine
HIR implementation across multiple sites due to the vari-
ation in facility-level implementation outcomes (e.g.,
heterogeneity in intervention fidelity and adoption rates)
observed in multisite implementation efforts [16, 17].

Achieving rigorous, reproducible, and actionable
examination often requires integrating multiple theo-
ries, models, taxonomies, or frameworks through a logic
model [18-29]. The Implementation Research Logic
Model (IRLM) supports this integration by explicitly
mapping the relationships between key components: 1)
determinant frameworks to identify contextual barriers
and facilitators (e.g., Practical, Robust Implementation
and Sustainability Model, Consolidated Framework for
Implementation Research, Theoretical Domains Frame-
work); 2) taxonomies to classify implementation strate-
gies (e.g., Experts Recommendations for Implementation
Change and Effective Practice and Organization of Care);
3) mechanisms of action explaining how strategies pro-
duce change; and 4) frameworks to evaluate imple-
mentation outcomes (Reach, Effectiveness, Adoption,
Implementation, and Maintenance and Implementation
Outcomes Framework). The IRLM illustrates how con-
textual determinants inform the selection of strategies,
how those strategies operate through mechanisms, and
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how mechanisms contribute to specific implementation
and effectiveness outcomes. This systematic mapping
enables identification of provisional pathways, hypoth-
esized sequences connecting strategies to outcomes via
mechanisms, supporting better design, tailoring, replica-
tion, and scalability of implementation strategies [25, 30].
To guide these connections, tools such as Michie et al’s
behavior change technique-mechanism mapping provide
structured approaches for linking strategies to their theo-
retic mechanisms of action and associated outcomes [31].
Accordingly, this study uses a convergent mixed-meth-
ods, multi-site case study design to develop an IRLM
and examine HIR implementation by: 1) determining
the extent of implementation per site, 2) systematically
identifying contextual factors (barriers or facilitators)
influencing HIR implementation, 3) systematically iden-
tifying site-initiated implementation strategies and their
mechanism, and 4) linking factors, strategies, and mecha-
nisms using the Implementation Research Logic Model
to propose provisional pathways for HIR implementation
in SNFs. Upon completion, the drafted IRLM will guide
planning of additional HIR implementation efforts.

Methods

This paper follows the reporting standards: Standards for
Reporting Implementation Studies (StaRI) [32], Mixed
Methods Reporting in Rehabilitation and Health Sci-
ences (MMR-RHS) [33], Standards for Reporting Quali-
tative Research (SRQR) [34].

As part of a collection of efforts to enhance SNF
rehabilitation through HIR implementation, this study
employed a convergent mixed-methods multi-site case
study design, following methods outlined by Yin [35] and
Fetters [36]. This design enabled in-depth exploration of
implementation across eight geographically diverse Vet-
eran’s Health Administration (VHA) SNFs in the United
States participating in a quality improvement initiative
to implement HIR. It allowed us to capture variation in
implementation outcomes and contextual factors. Con-
vergent methods allowed integration and triangulation of
quantitative and qualitative data to strengthen interpre-
tation. A waiver of documentation of informed consent
was obtained from both the VA Research Administration
Office and the University of Colorado Anschutz Medi-
cal Center Institutional Review Board (IRB number
21-4637).

Sites were recruited through VHA email lists targeting
medical and rehabilitation directors. Sites were included
once they confirmed consistent admission of short-term
stay patients and committed to facilitating participation
of full-time and part-time rehabilitation clinicians (i.e.,
physical therapists, physical therapy assistants, occupa-
tional therapists, occupational therapy assistants) in an
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18-week HIR implementation program. This program
included a standardized, research-led multicomponent
implementation strategy, participation in focus groups,
and questionnaire completion. Site demographics are
presented in Table 1.

High-intensity resistance rehabilitation

HIR, detailed elsewhere [8, 37], enhances patient func-
tion by applying high-intensity dosing principles, such as
an 8-repetition maximum or 80% task completion, across
therapeutic interventions like exercise; activity of daily
living simulation; and gait, balance, and transfer training
(Additional file 1). Clinicians in rural VA skilled nursing
facilities were trained to tailor HIR principles to patient
goals, progressively increasing intensity each session by
adjusting external load, prolonging the eccentric phase of
movements, or incorporating environmental barriers and
cognitive demands.

Research-led multicomponent implementation strategy
To support scalability and consistency, the research team
prospectively developed and delivered a standardized
implementation strategy. To ensure this strategy was
empirically sound, partner-informed, and contextually
appropriate, we followed the steps of Implementation
Mapping, a systematic approach for selecting strategies
to address contextual factors [27]. Briefly, a panel of cli-
nicians and clinician-researchers with experience imple-
menting HIR into SNF triangulated contextual factors
from their own experience and a literature review, then
used theory and evidence to select or develop strategies
targeting those factors. This process served as an initial
needs assessment in lieu of a site-level contextual analysis.
Full details of this process are reported elsewhere [38].
The standardized, research-led multicomponent imple-
mentation strategy received by all sites included: 1)
education and training of clinicians and leadership, 2)
infrastructure change through the distribution of equip-
ment, 3) interactive assistance through access to an
external implementation facilitator and clinical content
expert, and 4) clinician support through regular emailed
tips and tricks (Fig. 1). Notably, the external implementa-
tion facilitator was available to address any site-specific
needs. Additional file 2 further details the standardized
implementation strategy following established reporting
procedures. Though engagement with the standardized
strategy was encouraged as part of program participation,
we observed that sites adapted strategy elements and
enacted their own strategies in response to local needs,
prompting our retrospective assessment. While formal,
prospective evaluation of this standardized strategy is
reported elsewhere (currently under review), this paper
focuses on describing and understanding site-initiated
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Table 1 Site demographics
Site A Site B Site C Site D Site E Site F Site G Site H
Rehabilitation Staff Size
5 4 2 8 12 4 6
Discipline
PT 2 (40%) 2 (50%) 1 (50%) (25%) 2 (25%) 3(25%) 1(25%) 2 (33%)
PTA 1 (20%) 1 (25%) 0 (25%) 1(13%) 1 (8%) 2 (50%) 1(17%)
or 2 (40%) 1 (25%) 1 (50%) (25%) 3(38%) 3(25%) 1(25%) 2 (33%)
OTA 0 0 0 5%) 1 (13%) 1 (8%) 0 1 (17%)
KT 0 0 0 0 4 (33%) 0 0
Other 0 0 0 1 (13%) 0 0 0
Specialty Certification Indicated
0 (0%) 2 (50%) 1 (50%) 0 (0%) 2 (25%) 7 (58.33%) 1(25%) 0 (0%)
Years in practice
Mean (SD) 15.60 (12.19) 22.50(7.32) 31.50 (3.54) 11.00 (11.63) 17.25(11.13) 15.58 (9.14) 22.50(9.57) 1242 (7.05)
Range 5-36 15-31 29-34 1-27 5-30 3-30 10-30 5-24
Years in current role
Mean (SD) 7.50(5.57) 4.50 (2.65) 18.50(9.19)  9.50(9.75) 7.75(9.31) 9.29 (4.75) 17.5(10.34)  5.88(9.03)
Range 2-15 1-7 12-25 1-23 1-29 3-18 6-30 0.25-24
Gender
Male 1 (20%) 1 (25%) 0 2 (50%) 2 (25%) 3(25%) 1 (25%) 1 (17%)
Female 4 (80%) 3(75%) 2 (100%) 2 (50%) 6 (75%) 9 (75%) 3(75%) 5(83%)
Race
Am Ind 0 0 0 0 0 0 0 0
Asian 1(20%) 1 (25%) 0 0 0 0 0 5(83%)
Black 0 0 1(50%) 0 0 2 (17%) 0 0
White 4 (80%) 2 (50%) 1 (50%) 4 (100%) 8 (100%) 10 (83%) 3(75%) 0
Multiracial 0 0 0 0 0 0 0 1(17%)
Other or unknown 0 1 (25%) 0 0 0 0 1 (25%) 0
Ethnicity
Hispanic 0 3 (75%) 0 1(13%) 1 (8%) 0 0
Non-Hispanic 5 (100%) 1 (25%) 2 (100%) 2 (100%) 7 (87%) 10 (83%) 3(75%) 6 (100%)
Unknown 0 0 0 0 1 (8%) 1 (25%) 0

All sites are part of the Veterans Health Administration

PT Physical therapist, PTA Physical therapy assistant, OT Occupational therapist, OTA Occupational therapy assistant, KT Kinesiotherapist, Am Ind American Indian

strategies and adaptations. This approach enables a more
comprehensive understanding of how standardized and
emergent strategies function in real-world implementa-
tion and informs the development of practical recom-
mendations for future HIR implementation.

Implementation research logic model

Our Implementation Research Logic Model (IRLM)
included the Practical Robust Implementation and Sus-
tainability Model (PRISM), its Reach, Effectiveness,
Adoption, Implementation, and Maintenance (RE-AIM)
outcomes framework, and the Expert Recommendation
for Implementing Change (ERIC) (Fig. 2a). PRISM offers
a comprehensive model of contextual factors hypothe-
sized to influence implementation outcomes, considering

characteristics and perspectives of organizations, staff,
and beneficiaries of evidence-based interventions.
PRISM guided the identification of contextual factors
influencing HIR implementation [24, 39-42] (Table 2).
ERIC helped organize and describe site-initiated imple-
mentation strategies employed in addition to the stand-
ard research-led strategy [21, 43, 44] (Table 2).

Data collection

Following convergent mixed-methods procedures, quali-
tative and quantitative data collection assessing elements
of the IRLM included questionnaires, semi-structured
leadership interviews, and clinician focus groups [45]
occurred simultaneously (Fig. 1). We used Research
Electronic Data Capture (REDCap) [46, 47], hosted at
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Questionnaires:

« Site Demographics

« Inner Setting Scale
(culture, culture stress,
culture effort, learning
climate, leadership
engagement)

Clinician Moral
Provider Perspective of
Team Effectiveness
Clinician Change Capacity
Evidence Based Practice
Attitudes

* Leadership Satisfaction

Data Collection
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Questionnaires:

«  Inner Setting Scale
(implementation
climate)

*  Clinician Knowledge

+  Clinician Self-efficacy

«  Clinician Perspective
of High-Intensity Questionnaires:
Resistance ¢ Site Implementation
Rehabilitation

Leadership Interviews

Leadership Interviews l Clinician Focus Groups

‘ Clinician Focus Groups Clinician Focus Groups

1 |

provide Interactiv [ Support Cliniians | Weskly Tips & Ticks |

1 1
&
£ . Training
£ Onboarding
B (12 weeks)
£
Train & Educate Change Infrastructure | Provide Interactive
S‘akehﬂdet'_s | Kickoff | | Dyigtribution of Equipment || Assistance | Check in
eetings

Train & Educate Stakeholders | Self-paced, online modules with case simulations and
external facilitator feedback

Standardized Implementation
Strategy

Provide Interactive Assistance | External Implementation Facilitator; Clinical Content Expert

Fig. 1 Program Timeline Including Data Collection and Standardized Implementation Strategy Components. Training involves clinicians
completing online High-Intensity Resistance Rehabilitation modules. Facilitated Implementation included clinician mentorship and reminders.
Details on implementation strategy components per phase provided in Additional file 2

University of Colorado, to collect and manage question-
naire data. A case study database developed in Microsoft
Excel managed the multiple data sources [35, 45, 48].

Quantitative questionnaires

At the time of this work, no established PRISM-informed
questionnaires existed. Therefore, we conducted a litera-
ture search to identify validated questionnaires aligned
with PRISM constructs. Validated tools were used when
available and relevant, with some items adapted to fit
our context. Where gaps in existing tools remained, we
developed study-specific items to ensure key constructs
were assessed (Table 2). Questionnaires are grouped
by those that evaluate implementation and those that
assess PRISM constructs. Individual questionnaires are
attached in additional file 3.

1. Questionnaires of site implementation

Due to COVID-related restrictions and limited
access to electronic medical records, remote meas-
urement of site implementation was conducted
through a clinician questionnaire- the Provider
Report of Sustainment Scale (PRESS), which consists
of three questions on a 0 to 4 scale with higher scores
indicating greater extent of implementation [49]. The

PRESS was selected as a practical measure aligned
with RE-AIMs definition of implementation, focus-
ing on the consistency of intervention delivery [50].
While the scale’s title mentions “sustainment’, its
questions assess the extent to which staff integrates
an evidence-based practice into routine practice,
reflecting implementation consistency [49].

. Questionnaires of PRISM contextual factors

Organizational Characteristics, including culture,
leadership, morale, and team effectiveness, were
assessed. The Inner Setting Scale [51], a valid and
reliable measure of organizational culture, climate,
and leadership [51], was employed to gauge organi-
zational culture, climate, and leadership. Leadership
communication satisfaction was evaluated through
a single item, Likert question. Morale was measured
via three surveys: the Self-Defined Burnout Measure
[52, 53] for clinician burnout, the Utrecht Engage-
ment Scale (UWES-3) [54] for work engagement, and
a study-specific 4-item questionnaire for overall work
satisfaction. Given that SNF rehabilitation relies on
interdisciplinary team efforts and cohesiveness [55],
team effectiveness was assessed using adapted items
from the Provider Perspective of Team Effective-
ness Questionnaire [56] (Provider-PTE), focusing on
coordination, cohesion, problem-solving, and focus
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PRISM Factors ERIC Strategies

External

Organizational

Clinician

uonejuowe[duy

—

Infrastructure

¥
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PRISM Factor \ ii iii i]iiiiii i Strategly Mechanism RE-AIM Outcome

_ Implementation
.

Optimizing patient rehabilitation mindset through encouraging environments

Patient rehabilitation
8 Consumer engagement:
mindset

! 1

! 1

! 1

Ea— 1 Positive patient trust, HIR \

co-treat, group or concurrent sessions, adapte ! enthusiasm, and positive HIR patient perspective 1
patient communication strategies 1 1
! 1

! 1

! 1

! 1

! 1

! 1
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Fig. 2 Implementation Research Logic Model. A High-Intensity Resistance Rehabilitation Implementation Research Logic Model (IRLM)

template linking Practical Robust Implementation and Sustainability Model (PRISM), Expert Recommendations for Implementing Change (ERIC),
strategy mechanisms, and Reach, Effectiveness, Adoption, Implementation, Maintenance (RE-AIM) to guide data analysis. B Composite IRLM
Identifying Provisional Pathways for High-Intensity Rehabilitation Implementation (HIR). Four provisional pathways for high-intensity rehabilitation
implementation identified via cross-site analysis linking elements of the Implementation Research Logic Model including shared contextual factors,
strategies, mechanisms, and relevant impact on high-intensity resistance rehabilitation implementation



Hinrichs-Kinney et al. Inplementation Science Communications (2025) 6:62 Page 7 of 19
Table 2 Study frameworks, constructs, and associated data sources
Framework Use in study Construct or Domain Quantitative Questionnaires Questionnaire
Psychometric Properties Scoring
PRISM PRISM guided identification Organizational Characteristics
and description of factors influencing
site implementation
Focus group and interview guides
and a deductive coding structure
were developed according to PRISM
constructs
Quantitative questionnaires were
selected to represent PRISM con-
structs
Culture Inner Setting Scale [39] (culture, 1-52
culture stress, culture effort, learning
climate)
Acceptable Internal Consistency (Cron-
bach’s a >0.70)
Good Construct Validity (CFI > 0.90,
RMSEA < 0.08)
Leadership Inner Setting Scale [39] (leadership 1-5°
engagement) 1-3°
Good Internal Consistency (Cronbach’s
a=087)
Good Construct Validity (CFI=0.95,
RMSEA=0.06)
1-item study-derived questionnaire
assessing satisfaction with leadership
Morale Self-Defined Burnout Measure [40] 1-5b

Team Effectiveness & Communica-
tion

Clinician Characteristics

Knowledge

Self-Efficacy

High Specificity (94.7%) 0-6°
Low Sensitivity (50.4%) 1-52
Good Concurrent Validity (qualitatively
supported)

Utrecht Engagement Scale [42]
High Reliability (rhoMS=0.85)
Satisfactory Scalability [Construct
Validity (Mokken H> 0.50)]

4-item study-derived work satisfac-
tion questionnaire

Provider Perspective of Team Effec- 1-6°
tiveness Questionnaire [44] 1-3¢2
Good Internal Consistency (Cronbach’s
a=009I1)

Good Responsiveness (differences
between high low functioning teams
p<0.001)

Good Face Validity (established through
expert feedback)

Good Content Validity (confirmed by
expert opinion)

Good Construct Validity (Known-group
technique with significant differences
by length of time in team p=0.025)
3-item study-derived questionnaire
assessing communication satisfaction

Post-training assessment of didactic ~ 0-100°
knowledge

Post-training assessment of confi- 1-5°
dence in ability to integrate high-

intensity resistance rehabilitation

into clinical care
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Table 2 (continued)
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Framework

Use in study

Construct or Domain

Questionnaire
Scoring

Quantitative Questionnaires
Psychometric Properties

RE-AIM

ERIC

Evidence Based Practice Attitude

Evidence Based Practice Attitudes 0-4°
Scale (EBPAS) [45]

Acceptable Internal Consistency (Cron-
bach’sa=0.79)

Acceptable Construct Validity (CFI 0.93;

RMSEA 0.067)

Implementation and Sustainability Infrastructure

Change Capacity

Implementation Climate

S5-item study-derived questionnaire  1-5%
to identify capacity specific to imple-
menting high-intensity resistance
rehabilitation including resources,

time, leadership support, communi-

cation channels, perceived need

Implementation Climate (Inner Set- 1-52
ting Scale) [39]

Acceptable Internal Consistency (Cron-
bach’sa=0.84)

Acceptable Construct Validity

(RMSEA=0.07)

Clinician Perspectives of High-Intensity Resistance Rehabilitation

Perspective of Intervention

RE-AIM represents salient imple-
mentation outcomes. For this study,
implementation was evaluated
through a quantitative measure trian-
gulated with qualitative data

Implementation

Perceived Characteristics of Interven- ~ 1-5°
tion Scale (PCIS) [46] 1-5°
Good Internal Consistency (Omega

h=0.91)

Good Construct Validity (CFI=0.957,
RMSEA=0.040)

- Positive Sub Score

« Risk Sub score

Provider Report of Sustainment Scale  0-4°
(PRESS)

Good Internal Consistency (Cronbach’s
a=0.95)

Acceptable Face and Construct Validity
(established by expert opinion and
correlations with related variables:
Sustainment Climate Scale, Sustain-

ment Leadership Scale, Evidence-Based
Practice Attitude Scale)

ERIC assisted in description of a priori implementation strategies along with identification and description of any NA
actions taken by sites to encourage implementation. Focus group and interview guides and a deductive coding

structure were developed according to ERIC

PRISM Practical Robust Implementation and Sustainability Model, ERIC Expert Recommendations for Implementing Change, RE-AIM Reach Effectiveness Adoption
Implementation Maintenance, CFl Comparative Fit Index, RMSEA Root Mean Square Error of Approximation
?indicates higher scores as more favorable

b indicates higher scores as least favorable

along with queries regarding communication pat-
terns and satisfaction.

Clinician Characteristics of interest included knowi-
edge regarding HIR, self-efficacy in implementing
HIR, and general evidence-based practice attitudes.
Didactic knowledge and self-efficacy were measured
using study-derived tools. The Evidence Based Prac-
tice Attitude Scale [57] measured clinician attitudes
towards general evidence-based practice.

Implementation and Sustainability Infrastructure
was assessed using the implementation climate sub-
scale of the Inner Setting Scale [51], and a 5-item
questionnaire developed to comprehensively meas-
ure change capacity including existing resources,
leadership support, and communication channels
required for HIR implementation.

Clinician Perspective of HIR was measured using the
Perceived Characteristics of Intervention Scale [58].
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This scale is largely based on Rogers Theory of Inno-
vation with constructs added by Greenhalgh et al.
[59], and results can be presented across two scores:
positive perspectives and perspective of risk [60].

Qualitative data collection

A post-positivist theoretical framework [61], combined
with the goal of integrating quantitative and qualitative
data for actionable findings, guided a deductive emphasis
within our hybrid inductive-deductive approach [62—-64].
Rigor was ensured using methods by Morse, et al. includ-
ing responsiveness, verification, methodological coher-
ence, theoretical and adequate sampling, and an active
analytic stance [65]. Semi-structured interview and focus
group guides were developed based on study frameworks
(i.e., PRISM, ERIC, RE-AIM) and current study aims,
focusing on exploring implementation examples, explor-
ing the presence and influence of contextual factors, iden-
tifying site-led strategies, and exploring strategy influence
on implementation. Guides were iteratively refined after
team piloting. Sample questions included: Please describe
your experience implementing high-intensity rehabilitation
and 7ell me about how your team functioned during imple-
mentation (exploring implementation extent); Of the chal-
lenges you described, which stand out to you as being the
most influential? and Of the factors you described as sup-
porting or facilitating the program, which stand out to you
as being most influential? (exploring factors influencing
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implementation), and As you think about your workflows
and processes, have they changed as a result of implement-
ing the program? How?, What processes, if any, did you or
your team adopt to assure ongoing implementation or to
overcome some of the challenges?, What are your general
impressions of the support provided during this implemen-
tation and how were those supports helpful or not helpful?,
and What support, if any, was provided by leadership dur-
ing implementation and how did that influence your abil-
ity to implement (exploring site-led strategies and strategy
mechanisms). Following purposive sampling, all partici-
pants [leaders (i.e., Medical Directors, Directors of Reha-
bilitation) and clinicians] were recruited for interviews and
focus groups as part of their agreement to participate in
the quality improvement initiative. Two leadership inter-
views and four clinician focus groups occurred per site at
various stages of the initiative (Fig. 1). Interviews and focus
groups lasting 30—-60 min were conducted on Microsoft
Teams during clinic hours by two research personnel also
serving as external implementation facilitators. Post-data
collection, a debrief form was completed by the research
personnel.

Data analysis

To determine implementation extent and describe poten-
tial influencing factors, descriptive statistics [mean (SD),
median (IQR), or frequency (percentage) where appro-
priate] of PRESS and PRISM constructs per site were

Determine extent of site implementation Identify influencing contextual factors *

Provisional pathways

Within case "\ /~

Within case
analysis:
Descriptive
statistics of
Provider Support
of Sustainment
Scale (PRESS)

Within case
analysis: Thematic
matrix analysis
with narrative site
summary

Cross-site analysis: Joint
display integrating PRESS
scores and site narrative

summary

Fig. 3 Data Analysis Steps

analysis:
Descriptive
statistics of
context
questionnaires
er site

Heat map of
quantitative data
sorted from high

to low
implementation
extent

Within case analysis:
Thematic matrix analysis per
site to identify presence of
factors and strategies and
relevant strength and

contextual factors
sorted from high
to low

implementation
strategies sorted
from high to low

ion

extent extent

AV

é Within case analysis: Construct an h

Implementation Research Logic
Model (IRLM) per site integrating
data sources

Cross-site analysis looking at patterns of factors
across sites and data sources

Regular consensus meetings across 4 research team members

A

L direction of impact _ Y,
pisaimaniof CESmEpE? 4 Cross-site analysis: identify )
qualitatively qualitatively

et Al common elements across IRLMs to

create a composite IRLM; identify,
name, and describe processes
guided by literature

J




Page 10 of 19

(2025) 6:62

Hinrichs-Kinney et al. Inplementation Science Communications

9]eDs JUj0d- B UO 3102S 359MO| 03 353 6I1Y JO J3pI0 Ul pPa3uSsaLd SANS *(AS) UBSIA o

JUS1X3 PaliW| e 01 pauswa|dul 1ey3 (sauelsisse Jo Adelayy [euoiednado Jayia) dnoib ueniulp e aaey o) paleadde sjiienb appil Y1 Ul S3XIS "UOIRIUSWS|dWI LWES) SAIDS||0D
pay2e| $31Is BunUaW|dWI-ISMO| 3IyM UoEIUSWS|dU! We] SAI1DS||0D Palelisuowap sals bunuawa|dwi-IaybiH “uoneiuswa|dwl 10§ SPUeIIS B1ep SSOIDB PAYIIUSP! SDUBPIOIUOD)

SoOUalajul-ela|N

V1O/VLd Aq suon suon

papiroid sajdwexa jo  -ejndod jusned pue  -ejndod juaned pue

wiea) ss01oe Aydypads pue ‘SUOIIUSAJSIUI UON 'SUOIIUSAISIUI UON

uIea) ssoloe uIea) Ss0Joe weal (V1O 'V1d) weay sajdwexs jo Aul SWN|OA 31eISpOW  -BY|jIgeyal ‘S9jos [BD  -B1IjIgeY3] ‘S3j0J |ed

papiroid said papiroid said 10 Aq pepinoid  1ueisisse Aq papiroid -oypads pue 1 O/1d Aq papiroid  -jul ssoide papiaoid  -1Ulp Ssoude papiroid
-WeXa [eWIUIA -wexa ewlully  sajdwexa pauwi] sajdwiexs payul SWN(OA patWil  sajdwexa ydu Iyl sajdwexa you a1yl sajduiexa you a1y L SAI1RY[END
19MOT 3|PPIN 1addn 9|1enD
(L90) €T (050) ¥¥C (96'0) 85°C (050)85°¢C (060) €9¢C (£10)88¢ (Lr0)ece (L1ro)sLe 21095 SS3Yd

v 3us H3us ga9s DI 49us EE2IN BN asus

uoleuawa|duwl [9A9]-a11s bunuasaidal sbuipuy spoyiaul paxin € ajqeL



Hinrichs-Kinney et al. Inplementation Science Communications

calculated using SAS OnDemand for Academics (SAS
Institute Inc. 2023). Also to determine implementation
extent and identify PRISM constructs along with site-ini-
tiated strategies and strategy mechanisms (how strategies
influenced implementation), interviews and focus groups
were recorded, transcribed verbatim, checked for accu-
racy, uploaded to Atlas.ti Windows (Version 23.2.2) [66]
qualitative management software, and analyzed using a
hybrid deductive and inductive coding, thematic matrix
analysis, and narrative case summaries [67, 68]. A team
of four researchers, two of which facilitated data collec-
tion, doubled coded all transcripts. Consensus meetings
were held with the study team for discussing the valence
(positive/facilitator; negative/barrier) and salience
(strength) of identified contextual factors and within- and
across-case analysis including narrative case summaries
and provisional pathways [35]. Necessary steps were
taken to minimize bias and subjectivity within the analy-
sis team including triangulation across four researchers
and reflexivity.

Mixed method analysis

Data mixing followed the framework of mixed-methods
case study [36] and occurred across multiple steps using
joint displays, which enabled both within- and cross-site
analysis. First, to determine extent of HIR implemen-
tation, quantitative (PRESS) and qualitative data were
merged via joint display and evaluated for congruence and
expansion [36, 69, 70]. Sites were classified into quartiles
based on PRESS scores: the upper quartile indicated high
extent of implementation, the middle quartile denoted
moderate extent, and the lower quartile suggested com-
paratively lower extent of implementation [71].

Second, to identify trends in contextual factors and
site-initiated strategies, we generated three matrix-based
heat maps, an approach known to be effective in small
sample studies [72]. These included a: 1) quantitative heat
map, 2) qualitative heat map, and 3) site-initiated strat-
egy heat map. For the quantitative matrix, we applied an
exploratory method due to the absence of established
cut-off course for our selected questionnaires. Data were
organized into a matrix with sites as rows and PRISM
constructs as columns. Questionnaire scores were
divided into quintiles, and a 5-color gradient was applied
using Microsoft Excel programing to visually reflect the
range of scores. Rows were ordered from highest to low-
est implementation (based on PRESS scores), allowing
visual identification of patterns in barriers and facilitators
by site performance.

The qualitative matrix mirrored this structure. Sites
(rows) were again ordered by implementation extent,
and columns represented PRISM constructs. A 5-color
gradient was applied based on the presence or absence,
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valence, and salience of qualitative themes, representing
a range of significant facilitators to significant barriers.
This enabled visual comparison of qualitative patterns by
site performance.

For the site-initiated strategy matrix, rows represented
sites and columns depicted site-initiated implementation
strategies. A 2-color scale was applied indicating pres-
ence or absence of the strategy.

Third, all heat maps were laid side-by-side to explore
convergence across data types and identify cross-site pat-
terns of contextual factors and site-driven strategies that
may explain variation in implementation success.

Proposal of provisional implementation pathways
occurred in three steps. First, an IRLM was constructed
for each site, incorporating site-specific data, including
participant-reported contextual factors, implementation
strategies, and mechanisms described by the participants.
Second, shared elements across site-specific IRLMs were
synthesized into a composite IRLM for HIR implemen-
tation in SNFs. Third, we used this composite IRLM to
identify, name, and describe provisional pathways. These
pathways were grounded in participant descriptions and
further refined using Michie et al’s approach to linking
behavior change techniques and theoretical mechanisms
of action [31] (Fig. 3).

Results

Site-level implementation

Concordance was observed in merging data strands
describing implementation (Table 3). PRESS scores
ranged from 3.75 (0.17) to 2.33 (0.67) on a 4-point scale,
with all sites implementing HIR to at least a “moderate
extent” [49].

Qualitative data revealed implementation examples
from all sites; however, variations were observed in both
the nuance and volume of these examples. Variations
included how HIR was adapted across different reha-
bilitation interventions to accommodate diverse patient
populations; the depth, specificity, and variety of exam-
ples provided; and differences in the representation of
team members contributing examples. Higher-imple-
menting sites (upper quartile PRESS score) provided a
greater number of nuanced implementation examples,
with input from the entire team, indicating more compre-
hensive implementation. Conversely, lower-implement-
ing sites (lower quartile PRESS score) provided fewer
implementation examples, which were less detailed, spe-
cific, and varied, and often lacked contributions from
the full team. For instance, one lower-implementing site
provided specific implementation examples from super-
vising therapists but fewer from therapy assistants, while
another site had occupational therapy team members
who did not contribute examples.
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Contextual factors
Clinician perspectives, site infrastructure, and general
satisfaction with leadership engagement were identi-
fied as key contextual factors shared across data types
delineating the contrast between higher-implementing
and lower-implementing sites (Fig. 4a, b). Quantita-
tively measured contextual differences between higher
and lower implementing sites can mostly be observed
in the organizational characteristics (leadership engage-
ment), infrastructure (resources, time, leadership sup-
port, necessary communication channels, tension for
change, implementation climate), and clinician perspec-
tive domains. A consistent pattern was observed, where
higher-performing sites scored in the upper quintiles,
while lower performing sites scored in the lower quintiles
for tools representing these constructs (Fig. 4a).
Qualitative data provided deeper insights into the
nuances of clinician perspectives highlighting perspec-
tives of HIR complexity and patient compatibility as
delineating constructs (Fig. 4b). These data also expanded
our understanding of delineating factors that were not
measured quantitatively, specifically shedding light
on the impact of patient characteristics (rehabilitation
mindset). Across most sites, strong facilitators of HIR
implementation included: 1) the environment of the
Veterans Health Administration encompassing clinician
autonomy, clinician access to medical records, models
of care, and Veterans’ experience with physical exer-
tion; 2) a collaborative and patient-centered interdisci-
plinary team culture; 3) clinician openness to change; 4)
supportive infrastructure for sharing best practices and
critical patient details; and 5) clinician recognition of
HIR adaptability and value through its ability to improve
functional outcomes more quickly than prior rehabilita-
tion approaches. Shared barriers comprised of external
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factors including COVID-related challenges and SNF
stigma, inertia of existing practice, patients with low cog-
nitive status, and resource constraints (e.g., limited resist-
ance equipment and space) (Fig. 4b and additional file 4).

Site-initiated implementation strategies and their
mechanism

All sites attempted to overcome barriers by initiat-
ing their own implementation strategies alongside the
standard research-led strategy (Fig. 4c and additional
file 5). Site-initiated strategies were inductively identi-
fied through participants interviews and focus groups,
then mapped to ERIC thematic clusters. These identified:
1) evaluative and iterative strategies, 2) infrastructure
change, 3) patient engagement, 4) stakeholder interrela-
tionships, 5) interactive assistance for clinicians, and 6)
adaptation and tailoring. Among these, stakeholder inter-
relationships, notably shifting rehabilitation team com-
munication to include HIR discussions, emerged as the
most utilized strategy. This was followed by adapting HIR
to fit patient contexts and engaging patients. Clinicians
and leaders reported these strategies influenced imple-
mentation by: 1) enhancing clinician positive perspective,
2) creating a positive patient environment, 3) providing
early affirmative experiences, 4) decreasing cognitive
effort through session planning and execution, 5) enhanc-
ing adaptation capacity and confidence, 6) optimizing
care continuity, 7) and optimizing HIR salience (clinician
awareness and perception of importance). Higher imple-
menting sites reported higher use of site-initiated strate-
gies, in addition to the research-led strategies. Strategies
that differentiated higher from lower implementing sites
included patient engagement, adaptation, presence of an
informal champion, and early team engagement.

Fig. 4 Heat Maps. A heat map of quantitatively sourced contextual factors. B heat map of qualitatively identified contextual factors. C heat map

of site-initiated implementation strategies
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Provisional implementation pathways

Using qualitative findings of strategy mechanisms or
“how” the research-led and site-led implementation
strategies influenced shared contextual factors and
implementation, we constructed a single IRLM repre-
senting implementation across all sites that linked bar-
riers to ERIC strategies which allowed development of
provisional pathways contributing to implementation: 1)
overcoming inertia of current practice through HIR sali-
ence, 2) overcoming clinician concerns of patient com-
patibility through affirmative experience, 3) addressing
clinicians perspective of complexity with session plan-
ning, and 4) optimizing patient rehabilitation mindset
through encouraging environments (Fig. 2b).

1. Overcoming inertia of current practice through HIR
salience

When clinicians experienced the barrier of inertia of
current practice, sites initiated strategies that improved
implementation by making HIR more salient. This
included frequent team discussion of HIR, hanging of
job aids (a resource offered by the research team as a
quick reference guide to patient screening and dosing
principles), changes in documentation, and/or emer-
gence of an informal champion.

The job aids...where to position them in the gym or
giving them out individually to each of us so that we
always got a visual prompt for, okay, are you check-
ing this? Are you trying these things? Are you progress-
ing through this? Not only are we accountable to each
other but throughout the day welll visually have a
reminder of continuing to incorporate that and push
our patients as well. (PT 7)...even small things like
making it part of our consult template. “Is this patient
potentially appropriate for high intensity rehab, meth-
odology” to just continue to keep that in their mindset
that, “Hey, I've got to keep remembering that this is
how we do things” after a period of time, I would hope
that this is what comes first when you think about
taking care of a patient. (Leader 6)

2. Overcoming clinician perceived lack of patient com-
patibility through affirmative experiences
Clinicians and leaders described how team dis-
cussion, co-treating, and the emergence informal
champions may have influenced a shift in their per-
spectives, leading to greater perceived compatibility
between HIR and patients. These actions improved
implementation through support and mentorship,
boosting clinicians’ confidence and ability to adapt
HIR to diverse patient contexts. Experiencing this
support, along with observing their enhanced HIR

(2025) 6:62

Page 13 of 19

delivery skills and positive patient responses, created
affirmative experiences for clinicians.
I almost saw a little pullback from her when she
seemed to think this is mostly a PT thing. I talked to
her, and was like this is universally applicable. You
could break it down to even hand squeezes. The level
of anything that needs strengthening, we just need to
do on different parameters to really get the optimal
strength gain. I think she was seeing it more and more
as it was going along and I see them utilizing it more
now. (Leader 4)

3. Addressing clinician perspective of complexity with
session planning
The barrier of perceived HIR complexity was
addressed by visually displaying job aids and refining
specificity of documentation, verbal patient handoffs,
and team discussion. These strategies decreased the
cognitive effort required to implement HIR through
more efficient care continuity, session planning, and
identification of intervention ideas.
Here we have more discussion as a team...we have a
great team as far as the creative really goes, we can
come up with some crazy ideas. (PT 1)

4. Optimizing patient rehabilitation mindset through
encouraging environments
Clinicians targeted patient rehabilitation mindset and
engagement with HIR by using strategies that created
an environment of trust, peer normalization, and
enthusiasm. These strategies included co-treating,
group or concurrent sessions, and adapted patient
communication.
I was explaining it to them as we went. I really want
to work with you at a higher challenging level so that
we can see results a little bit quicker. If I just keep
having you push through, doing three sets of 10 and
you're not seeing any benefit in it, then, it's not benefit-
ing you."They really did seem to buy in. It seemed like
there was a little spark that came to life in them as
they were finding those levels of challenge. So I think
they really did enjoy it at the end. (PTA 2)
...that’s very helpful to provide that education.... to
remember to instead of just you monitoring the vitals
to bring them [patients] into it. (OT 5)

Discussion

This study sought to enhance understanding of HIR
implementation in SNFs through a convergent mixed-
methods, multi-site case study approach as part of a
quality improvement initiative using a standardized,
research-led implementation strategy. By retrospectively
evaluating implementation using an IRLM, we system-
atically identified influential contextual factors, site-ini-
tiated implementation strategies, and proposed four
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provisional pathways of HIR implementation in SNFs to
enhance the current implementation strategy and inform
future implementation efforts.

Though we used a well-established approach of
implementation strategy development, [27] this study
identified several opportunities to enhance HIR imple-
mentation efforts. Previous research underscores the
significance of organizational systems, team dynamics,
patient and therapist self-efficacy, and perspectives of
intervention effectiveness in driving rehabilitation prac-
tice change in SNFs [9]. This study adds specificity to
these influencing factors including perspectives of HIR
complexity and patient compatibility, patient factors
including clinician-reported patient agreement, inertia
of existing practice, and infrastructure. Additionally, we
offer strategies to better target these factors.

Many clinical teams were hesitant to use HIR because
they perceived it to have low compatibility with patient
needs and abilities and believed that its high delivery
complexity would require more time for implementa-
tion. Based on the research team’s prior HIR implemen-
tation experience, these perspectives were anticipated.
Efforts to address this included training with worked
examples, efficiency steps, and patient testimonials, but
these measures were insufficient to overcome this bar-
rier. Findings suggest clinicians may benefit from direct
mentoring tailored to their unique patients to build con-
fidence in efficiently adapting HIR. They also require
early implementation support through observational
learning, social models, and direct experience of success-
ful outcomes for themselves and their patients. This will
enhance positive outcome expectations, which is impor-
tant for behavior change [73-75]. This can be facilitated
by a Champion, co-treating, team idea sharing, or setting
both short- and long-term realistic implementation goals
[76]. Also to address complexity and perceived increased
time requirement for implementation, sites enhanced
their specificity of documentation and patient handoffs.
Future HIR implementation efforts should provide better
support for adapting HIR to diverse patient presentations
through worked examples, offer more mentored adapta-
tion practice, empower Champions with mentoring skills,
and improve patient handoff processes.

Implementation models emphasize patient charac-
teristics, with nearly half of rehabilitation implemen-
tation studies citing patient needs as influential [77].
Clinicians identified patient attributes, such as cog-
nition, willingness to engage in rehabilitation, mind-
set, affect, and self-efficacy as notable barriers to HIR
implementation. Therapists indicated that patient’s
previous rehabilitation experience and anticipated dis-
charge destination influenced patient mindset, affect,
and willingness to engage. Interestingly, clinicians from
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higher-implementing sites viewed patient characteris-
tics as less of a barrier, raising questions about differ-
ences in patient case mixes or their ability to overcome
patient-related challenges. Some sites worked to over-
come this patient-related challenge by adapting com-
munication and shifting their care model to include
more co-treats (more than one clinician simultaneously
providing rehabilitation to a patient) and concurrent
or group therapies (one clinician providing rehabilita-
tion to more than one patient simultaneously), aiming
to foster patient trust, peer encouragement and enthu-
siasm, and establish HIR as a social norm. Although
these approaches may not be feasible everywhere, iden-
tifying their impact helps guide the selection of other
strategies to enhance patient engagement by building
trust and establishing social norms. To better under-
stand patient characteristics as an influencing factor
and determine necessary implementation strategies,
patient perspectives on HIR are needed.

The inertia of existing practices significantly influ-
ences implementation of other practices. Our results
indicate that multiple approaches can be employed to
enhance HIR salience to overcome this momentum and
thus improve implementation of HIR. These approaches
encompass engaging in regular team discussion or “hud-
dles’; the presence of a Champion, or changing site infra-
structure including documentation prompts or the visual
display of job aids. Another consideration may include
incentives and recognition including the integration of
HIR applications into annual performance reviews [78,
79]. Furthermore, to bolster salience and implementation
of HIR, a behavioral economics perspective may prove
beneficial. This involves a deeper understanding of cli-
nician decision-making processes and heuristics, along
with using strategies like nudging or adjusting choice
architecture for clinicians. For instance, structuring the
physical environment to ensure that necessary equip-
ment is prominently displayed and easily accessible can
facilitate HIR implementation [80].

Infrastructure plays an important role in implemen-
tation efforts [41]. Key subconstructs for HIR imple-
mentation included: 1) resources (physical and time),
2) leadership support and acknowledgement, 3) chan-
nels to share best practice and critical patient details,
and 4) shared expectation, prioritization, and tension
for change—defined as the perceived urgency to adopt a
new practice due to recognition of a care gap or dissat-
isfaction with status quo [59]. Higher-implementing sites
employed more site-initiated implementation strategies,
suggesting their infrastructure may be better suited for
strategy deployment. To implement HIR to a high extent,
efforts should focus on fostering this constructive infra-
structure. Specifically, higher-implementing sites had
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leaders who balanced oversight and autonomy, remained
aware of program progress, provided individualized
acknowledgment and mentorship, and were sensitive to
clinician needs and preferences. Sites lacking such leader-
ship indicated its need, while leaders requested guidance
on how to support their clinical teams. These findings are
supported empirically [81-84] and by the many imple-
mentation frameworks positing that leadership serves a
critical role in implementation across diverse fields [18,
39, 85]. Guided by our findings and those from a recent
review on leadership in implementation [84], future
efforts will develop and pilot strategies targeting leader-
ship to optimize implementation.

To further enhance implementation strategy design
and impact, it is important to understand how strategies
function through specific mechanisms. We conceptu-
ally linked contextual barriers and facilitators to strategy
functions and their mechanisms of action. These mecha-
nisms, including salience, confidence, and skill develop-
ment, were informed by participant experience and prior
literature [31]. While we did not apply a single unifying
theory, this approach integrates theory, evidence, and
clinical experience. Future work may benefit from pro-
spectively applying mechanism mapping approaches to
strengthen theoretical clarity and transferability.

The interconnectedness of PRISM constructs adds
complexity to interpretation of our findings, but it also
underscores the need for critical next steps. This includes
investigating key factors to determine if they are influ-
enced by deeper, underlying issues. If so, these issues may
need to be addressed due to their widespread impact.
For example, initial hesitancy from all clinicians was
fueled by low perspectives of HIR compatibility with
typical SNF patient populations. This perspective may be
fueled by an underlying level of stigma including ageism.
Though no empirical work regarding stigma in SNF could
be found, literature demonstrates how ageism can nega-
tively impact quality of care provided [86] and is harmful
to older adult health and well-being [87]. Specifically in
rehabilitation, ageism leads to under-dosing of exercise
interventions, reduced attention to patients’concerns, a
lack of empathy, and a decreased likelihood of promot-
ing physical activity [88—90]. This contrasts with the
American Physical Therapy Association’s guidelines
for the Choosing Wisely campaign, which include the
recommendation,"Do not prescribe underdosed strength
training programs for older adults” [91].

Limitations

This work used a novel convergent mixed-methods
approach but has limitations. First, team implementation
was measured via self-report survey and not actual fidel-
ity, a core element of implementation. Though the survey
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was validated, observation and chart-audit likely more
accurately represent implementation. Observation was
not feasible during the study period due to the COVID-
19 health crisis. Chart-audit does not accurately capture
implementation fidelity (e.g., target HIR dosing deliv-
ered) given documentation insufficiency. Future work
will include both custom EMR fields with chart audits
and observation to measure adoption and implementa-
tion. Second, due to difficulty scheduling, a full clinical
team was not present at all focus groups; thus, findings
may not represent the experience and perspectives of
the entire clinical team. Third, there are no validated
surveys to assess PRISM constructs. We used PRISM to
select validated survey tools developed from other theo-
ries and frameworks, and to guide development of cus-
tom surveys. This may result in slight misrepresentation
of PRISM constructs. This is, however, a known limita-
tion in implementation research across many determi-
nant frameworks, and we addressed this issue by using
PRISM literature to guide qualitative data collection and
a hybrid inductive/deductive analytical approach to allow
for breadth of contextual factor identification. Finally, the
generalizability of our findings beyond the VHA is some-
what limited. Given the sites’ perceived contextual differ-
ences between the VHA and the private sector influence
implementation, one must take caution when applying
these findings to sites external to the VHA.

Despite limitations, to our knowledge this study is the
first in SNF implementation to rigorously report strat-
egies and their connection to contextual factors and
implementation outcomes, identifying provisional path-
ways for effective implementation. These results help
understand not only what strategies are needed for HIR
implementation in SNFs, but why they are necessary,
what they target, and how they influence implementation
extent. Collectively, these findings paired with tools pub-
lished since this study’s execution including iPRISM [92]
will aid future strategic decision-making and resource
allocation.

Conclusion

In conclusion, this multi-site case study identified contex-
tual factors and site-initiated implementation strategies
across eight sites that implemented HIR. This facilitated
the creation of provisional pathways to consider when
implementing HIR in other contexts and highlights short-
comings of our current strategy. Results guide refinement
of a current HIR implementation strategy to better target
salient influential factors and implementation pathways.
To improve HIR implementation, future work must: 1)
target infrastructure, including leadership support and
communication channels, inertia of current practice,
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and clinician experience of patient agreeability to HIR as
well as perspectives of HIR complexity and patient com-
patibility, and 2) seek to understand patient perspectives
and experiences. Implementation strategies to consider
include revision of current clinician education to bet-
ter address clinician perspectives, formalization of team
discussion and care continuity, patient engagement,
a leadership toolkit, and identification and training of
champions. The intent is for these strategies to promote
HIR salience, clinician adaptation capacity, affirmative
experiences and positive outcome expectation, efficiency
with session planning, and a positive patient environ-
ment of trust and social normalization of HIR.
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