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Abstract 

Background and objectives:  The Department of Veterans Affairs (VA) Hospital-In-Home (HIH) program delivers 
patient-centered, acute-level hospital care at home. Compared to inpatient care, HIH has demonstrated improved 
patient safety, effectiveness, and patient and caregiver satisfaction. The VA Office of Geriatrics & Extended Care (GEC) 
has supported the development of 12 HIH program sites nationally, yet adoption in VA remains modest, and ques‑
tions remain regarding optimal implementation practices to extend reach and adaptability of this innovation. Guided 
by theoretical and procedural implementation science frameworks, this study aims to systematically gather evidence 
from the 12 HIH programs and to develop a participatory approach to engage stakeholders, assess readiness, and 
develop/adapt implementation strategies and evaluation metrics.

Research design and methods:  We propose a multi-phase concurrent triangulation design comprising of (1) quali‑
tative interviews with key informants and document review, (2) quantitative evaluation of effectiveness outcomes, 
and (3) mixed-methods synthesis and adaptation of a Reach Effectiveness Adoption Implementation Maintenance 
(RE-AIM)-guided conceptual framework.

Results:  The prospective phase will involve a participatory process of identifying stakeholders (leadership, HIH staff, 
veterans, and caregivers), engaging in planning meetings informed by implementation mapping, and developing 
implementation logic models and blueprints. The process will be assessed using a mixed-methods approach through 
participant observation and document review.

Discussion and implication:  This study will support the continued spread of HIH programs, generate a catalog of 
HIH implementation evidence, and create implementation tools and infrastructure for future HIH development. The 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

Implementation Science
Communications

*Correspondence:  Jennifer.sullivan@va.gov

1 Center for Innovation in Long Term Service and Supports, Providence VA 
Healthcare System, Providence, USA
Full list of author information is available at the end of the article

http://orcid.org/0000-0003-2906-2232
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43058-022-00338-7&domain=pdf


Page 2 of 10Sullivan et al. Implementation Science Communications            (2022) 3:93 

Contributions to the literature

•	Older adults are vulnerable to complications and 
adverse events of inpatient hospitalization; home hos-
pital care can improve patient safety and outcomes 
and aligns with patient and caregiver preferences. The 
VA has pioneered the Hospital In Home model, but 
sustainable spread requires an in-depth understand-
ing of the implementation processes and readiness for 
change.

•	This protocol describes a mixed-methods evaluation 
of implementation determinants and effectiveness to 
inform the development of a readiness assessment sur-
vey and logic models and implementation blueprints 
for HIH implementation at new sites.

•	Findings will be used to develop an implementation 
guidebook to assist in the implementation planning 
efforts of this care delivery innovation.

Reporting standards
All contributions to the design, conduct, interpretation, 
and reporting of this study will be recognized through 
the authorship of the resulting reports and peer-reviewed 
publications. Any adverse events will be reported to VA 
Central IRB.

Background
The population is aging rapidly in the USA; the popula-
tion aged 65 and above was estimated to be 43.1 million 
in 2012 but is projected to double to 83.7 million in 2050 
[1]. Older adults experience higher levels of chronic dis-
ease, with more than 60% living with 2 or more chronic 
conditions [2] and 17% with 4 or more chronic conditions 
[3], and often take multiple medications to manage these 
illnesses. Older adults also disproportionately account for 
more hospital admissions and admission days [4] and are 
more at risk for adverse events and complications during 
acute care hospitalization [5]. Recent data indicate that 
25–50% of hospitalized older adults experience delirium 
[6], 3–15% experience pressure ulcers [7], and 4.7% expe-
rience hospital-related infections [8], e.g., catheter-asso-
ciated infections. Adverse events and complications may 
ultimately lead to functional decline that requires insti-
tutionalization [9–11]. Older patients, particularly those 
who have been hospitalized before, may prefer treatment 

at home rather than in the hospital [12, 13]. For these rea-
sons, a novel model of care was developed in the 1990s 
in the USA to deliver acute care to older adults who may 
otherwise require hospital admission [14].

In the Hospital at Home (HAH) model, patients’ needs 
are met in an environment where hazards and adverse 
events are less likely to occur [15]. Through HAH, 
patients with acute medical conditions that meet the 
inpatient admission criteria and who traditionally require 
hospital treatment for illnesses such as pneumonia, cel-
lulitis, heart failure, and other acute care conditions can 
be treated at home via clinician visits, medication admin-
istration including intravenous medicines, and tests such 
as X-rays, laboratory test, and electrocardiograms [16]. 
This trial included 3 sites, one of which is a site in the 
Veteran Health Administration (VA) [17]. The feasibil-
ity and safety of HAH care, the community equivalent of 
Hospital in Home (HiH) in the VA, have been previously 
demonstrated; meta-analysis with multiple trials has 
shown that HAH was associated with reduced mortal-
ity (21% relative risk reduction with a number needed to 
treat of 50), and reduced hospital readmission (RRR 24%) 
[18]. Patient satisfaction is also superior to hospital care 
[15, 19], and HAH care is associated with reduced car-
egiver stress [20]. When compared to inpatient hospital 
stay, costs associated with HAH were lower (average 19% 
savings per hospitalization episode) [21]. HAH had a 74% 
reduction in the risk of delirium during the acute care 
episode with an associated reduction in the incidence 
of other adverse events [22]. Fewer HAH patients need 
nursing home care after hospitalization, and functional 
outcomes were improved such that older adults could 
maintain their independence at home after discharge 
[23].

Because the HAH model has the potential to avoid 
this cascade of events detrimental to patients’ health 
and support functional independence for older adults, 
VA began piloting a limited number of additional HiH 
programs in 2010. Despite the evidence of its benefits to 
patient care and to health systems, the HIH model has 
not been widely adopted due to financial and regulatory 
barriers, and even with adoption in different sites, there 
are variations in program setups and in reach, adop-
tion, implementation, and potentially effectiveness. To 
duplicate the functions of acute care-level hospital, HIH 
programs need to adapt clinical practice protocols for 
medication administration, laboratory, and other testing; 

multi-phase nature of informing prospective planning with retrospective analysis is consistent with the Learning 
Health System framework.
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identify and use durable medical equipment; establish 
clinical teams; adapt clinical documentation; and ensure 
seamless communication and transfer of care protocols. 
The VA has been a leader in adopting HIH supported 
through transformative initiatives (T21) by the VA 
Office of Geriatrics and Extended Care (GEC) since the 
early 2010s [24]. Comparative effectiveness evaluations 
reported HIH was associated with reduced costs, lower 
likelihood of nursing home placement, with no impact 
on mortality or re-hospitalizations [25–27], yet prelimi-
nary data on 7 VA HIH programs showed substantial 
variation in program setup, staffing, referral processes, 
targeted populations, and services offered between 
programs.

This lack of documentation of implementation barriers 
and facilitators limits further uptake by other Veterans 
Affairs Medical Centers [28]. Estimates using Medicare 
data from 2015 found that 20% of hospital admissions 
were eligible for HAH participation, suggesting a poten-
tial cost savings of $144.6M to Medicare [29] and $85M 
in direct costs to the VA per year.

Overview of HENRI
Given increased interest and need for this innovative 
model of care, we developed the Hospital In Home: Eval-
uating Need and Readiness for Implementation (HENRI) 
study to fill the current gap in HIH implementation 
knowledge using a multi-stage approach. Figure  1 dis-
plays the stages of the study. HENRI involves:

•	 Stage 1: a mixed-methods analysis of 12 existing VA 
HIH programs (informed by the Reach, Effectiveness, 

Adoption, Implementation, Maintenance (RE-AIM) 
[30] and Practical, Robust Implementation and Sus-
tainability Model (PRISM) [31]) [32]

•	 Stage 2: assessment of readiness to implement HIH 
across VA Medical Centers (guided by the Theory of 
Organizational Readiness for Change [33]).

•	 Stage 3: development of implementation guidebook 
compiling implementation strategies, tools, and pro-
cesses of care

•	 Stage 4: a participatory process of engaging local 
stakeholders from 10 new VA sites (with the great-
est evidence of readiness) in planning for future 
implementation of HIH through the development of 
implementation logic models and blueprints, guided 
by Implementation Mapping and System Science 
approaches

•	 Stage 5: creating a searchable catalog of evidence

Through these innovative multi-stage processes, 
HENRI will further a growing evidence base and gen-
erate a suite of implementation tools using data from 
12 VA HIH programs. The results will inform imple-
mentation planning and adaptation thus increasing the 
probability of successful adoption of HIH and its sus-
tainment and growth. We have received approval from 
the VA Central Institutional Review Board (IRB) for all 
study procedures.

The objective of this study is to systematically gather 
evidence from the 12 HIH programs and to develop a 
participatory approach to engage stakeholders, assess 
readiness, and develop/adapt implementation strategies 
and evaluation metrics.

Fig. 1  HENRI study design
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Setting
The VA has made investments in establishing home-
based primary care programs in each of its VA Medical 
Centers, thereby establishing teams and expertise with 
in-home care, which serves as a base to build HIH pro-
grams in many sites. The environment in VHA, with its 
single integrated health care system that bridges inpa-
tient and outpatient care, may facilitate this growth. 
Challenges encountered outside of the VA such as pay-
ment mechanisms may be different in VA. An early 
adopter of electronic health record systems, each VA 
medical center has clinical informatics staff that has 
the capability of adapting records to support clinical 
innovations. VA has fostered innovative approaches 
for older adults through innovative care models sup-
ported through transformative initiatives (T21) by the 
VA Office of GEC since the early 2010s. These provided 
both technical and funding support for field teams to 
develop, test, and adopt potentially effective care mod-
els. HIH programs have been supported and dissemi-
nated through these mechanisms starting from a single 
program to 12 programs in 2019.

Stage 1: Concurrent mixed methods study of HIH 
implementation in VA
The aim of stage 1 is to establish evidence regarding how 
the HiH program was implemented at the 12 existing VA 
HIH sites using mixed methods.

Qualitative phase
HIH staff sampling and recruitment
We will obtain the names of the HH Director, HiH team 
members, and leadership from the HIH director after 
a site has consented to participate in the study. We will 
recruit up to 120 HIH staff (10 per site, as typical sam-
ple sizes for implementation studies in hospitals ranges 
between 5 and 10 individuals for interviews) [34, 35]. The 
VA National Director of HIH will approach sites to col-
lect contact information for potentially interested staff 
from each site’s HIH point of contact. VA employees who 
are HIH key informants, including HIH staff, front-line 
clinical staff interfacing with HIH program, managers, 
and senior leaders will be invited to participate. One hun-
dred twenty participants will be recruited for qualitative 
interviews.

Patients and caregiver sampling and recruitment
In addition, we will interview and recruit  up to 35 
patients and 35 caregivers from participating HIH sites.

Data collection
HIH staff
Interviews will focus on the components of RE-AIM and 
PRISM contextual elements. We will conduct interviews 
using a semi-structured interview guide via phone with 
the study staff on RE-AIM outcomes [30, 32] to gain an 
in-depth understanding of the contextual factors influ-
encing HIH implementation. We will also ask the medical 
director of the HIH for documentation or policies they 
have, which will allow us to understand the changes to 
the program over time.

Patient and caregiver
Veteran interviews focus on experiences regarding pro-
gram participation, satisfaction, and suggestions for 
improvement. In addition to these focal areas, care 
partner interviews also assess caregiver burden. Those 
who agree to participate in the study will complete the 
informed consent procedures and will be scheduled for a 
brief semi-structured qualitative interview. Veterans and 
their caregivers will be compensated $20 upon comple-
tion of the interviews.

Data analysis
All interviews will be audio-recorded and profession-
ally transcribed. Using NVivo 12, the qualitative coding 
team will review and independently the code transcripts. 
A priori constructs, consistent with the RE-AIM-PRISM 
framework [36] will be coded first. As coding proceeds, 
based on team discussions, new coding categories will be 
identified, elaborated, and expanded in an iterative fash-
ion to capture emergent themes [37]. The list of codes 
will eventually evolve to a point where the existing cat-
egories are sufficient to cover all new interview material 
being processed. When no new concepts are discovered 
in the interview notes, a condition of “saturation” will be 
achieved [35, 38, 39]. Inter-rater reliability will be estab-
lished using the “check-coding” process where both cod-
ers will independently code the same interview notes, 
and reliability estimates between all pairs of coders will 
be computed. Coders will then meet to compare their 
scoring, discuss areas of disagreement, and continue cod-
ing to achieve full agreement.

Upon completion of coding, we will run domain 
reports by RE-AIM-PRISM dimensions for each site. The 
components of RE-AIM will be captured using a struc-
tured within-site matrix containing consolidated and 
summarized qualitative data for each site as well as exem-
plar quotes. The PRISM contextual components [31] will 
be summarized at the site level using within-site case 
summaries of the data for each PRISM component and 
exemplar quotes. Upon completion of analysis at the 12 
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individual sites, data will be combined into a cross-site 
matrix to descriptively assess the similarities and differ-
ences across the sites. The resulting cross-site matrix will 
be used to assess the differences by RE-AIM performance 
[37].

Quantitative phase
Data collection
We propose a retrospective review of VA Corporate Data 
Warehouse (CDW) to retrieve data on RE-AIM Dimen-
sions from all Veterans receiving care in HIH between 
fiscal years 2014–2019, identifying subjects based on out-
patient visits with primary or secondary stop code 354. 
The primary and secondary stop codes refer to the main 
clinical groups or units where a patient received care 
during their visit. We will then retrieve data on Veterans 
who received care in the hospital during the same years 
and in the same parent VA Medical Center. All data will 
be securely stored on VA Informatics Computing Infra-
structure (VINCI) to assure confidentiality.

Analysis
We will summarize the characteristics of veterans 
receiving HIH care in the 12 programs including socio-
demographics/enrollment (e.g., age, race, marital status, 
priority status, Medicare enrollment, Medicare-Med-
icaid dual enrollment), chronic conditions, and other 
health conditions and risk measures at the time of HIH 
event including Care Assessment of Need [40], Centers 
for Medicare and Medicaid Services (CMS) hierarchical 
condition categories (HCC) score and categories [41], 
JEN Frailty Index (which predicts the probability of long-
term institutionalization [40–43]), and the VA’s Nosos 
risk adjustment score predicting costs (i.e., based on 
CMS HCC scores and other VA-specific data including 
mental health care, pharmacy, patient demographics, and 
VA costs) [43, 44]. Health care utilization prior to index 
stay will be summarized including inpatient, emergency 
department, and nursing home use 30 and 180 days prior 
to HIH admission. For an early discharge model, we will 
also summarize the characteristics of the hospital stay 
(e.g., intensive care unit use, DRG, length of stay). Health 
care costs during 30 and 90 days after discharge and costs 
of the index event will be compared. Characteristics will 
be tested for inclusion as confounders in the propensity 
score model.

As the existing programs did not incorporate a com-
parison group in the design, we will use available admin-
istrative data to construct an artificial comparison group 
using propensity score methods. Specifically, we will 
obtain the primary diagnosis and diagnostic-related 
groups (DRGs) (for enrollees in the early discharge 
model) and find non-enrolled veterans who had the same 

primary diagnosis and/or DRG. We will study the effect 
of the program in its first and last 2–3 years of implemen-
tation (as available) by selecting patients receiving HIH 
only during those time periods. This will allow us to also 
evaluate changes in effectiveness due to program matu-
ration. To apply propensity score analysis, we will first 
estimate the probability of being treated in HIH among 
veterans receiving HIH care and potential comparisons 
based on the identified covariates using logistic regres-
sion. The potentially comparable veterans will then be 
matched to program enrollees based on the estimated 
probability of receiving the services. As a comparative 
effectiveness analysis, we will estimate the average treat-
ment effect on the treated (ATT), which captures the 
average differences in outcomes between HIH patients 
and matched veterans [25, 45–47].

A simple power calculation shows that 879 matched 
HIH, and comparisons are needed to identify an effect 
size of 0.2 with 90% power at 5% significance for a 1-sided 
test with 8 sites with an intra-class correlation of 0.49. 
This sample size can be achieved with about 100–150 
veterans who received care in HIH per site.

Mixed‑methods integration
Table  1 displays the RE-AIM dimensions and example 
concepts, source materials, and measures. Qualitative 
RE-AIM results and quantitative RE-AIM data will be 
assembled into a matrix (see Supplemental Material). We 
will use a team consensus process to rate the level of suc-
cess across each RE-AIM dimension on a 5-point scale; 
once RE-AIM matrices are complete for each site, we will 
present the rating to our Advisory Committee. Based on 
this feedback, we will recalibrate as necessary and divide 
sites into three RE-AIM groups: high, medium, and low 
performance.

Once RE-AIM performance status has been assigned to 
each site, we will explore the facilitators and barriers at 
sites in each of the 3 RE-AIM categories. We will focus 
on PRISM contextual elements because we are interested 
in understanding which of the contextual elements and 
implementation practices lead to the full implementa-
tion of HIH. These analyses will be conducted using a 
cross-site matrix approach where we will review each 
grouping of sites (high, medium, and low). We will review 
quotes for each PRISM element and rate the influence 
on implementation as “positive,” “negative,” or “mixed” 
(i.e., the site has both positive and negative evidence). 
We will then compare these ratings across the sites in 
the performance category and between performance 
categories. These methods have successfully been imple-
mented in a previous VA study [48]. For example, we may 
find that sites in the higher-performing RE-AIM group 
had more leadership support and better networks and 
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communication than lower- or middle-performing sites. 
As needed, coders will refer to coded transcript data and 
quantitative findings to further contextualize results. 
These data will inform the development of implementa-
tion tools.

Stage 2: Implementation readiness survey
In stage 2 of the study, we assess the organizational readi-
ness to change which will allow us to identify new 20–30 
VA Medical Centers most ready and motivated to imple-
ment the HIH program.

Survey adaptation
To assess the readiness of organizational change, we will 
refine and develop an online survey to assess the readi-
ness of prospective sites for HIH guided by the PRISM 
perspective with additional questions motivated by the 
Theory of Organizational Readiness for Change [33]. 
This theory proposes that organizational readiness is 
defined based on two constructs of change: commit-
ment (organizational members’ shared resolve to pursue 
the implementation), and change efficacy (organizational 
members’ shared beliefs in their collective capabilities to 
organize and execute implementation), which together 

Table 1  RE-AIM dimensions and example concepts, source material, and measures

REAIM dimension and concepts Source material Instrument or measurement

Reach
  Inclusion/exclusion criteria Team interviews; metrics # screened; % approached; % excluded (clinical; 

geographic; others)

  Individuals who participate, based on a  
    denominator

Collected by the local team; denominator (local 
team definition)

% served

  Characteristics of HIH patients Office of Geriatrics and Extended Care Data 
Analysis Center (GECDAC) data

Age, sex, race/ethnicity, marital status, priority 
status, admission diagnosis, complexity (e.g., 
comorbidities, Jen Frailty Index, hierarchical con‑
dition categories, Nosos score, high needs high 
risk, prior utilization)

  Patient recruitment Team interviews Steps utilized by teams to recruit/reach patients

Effectiveness
  Overall effect of HIH GECDAC data; HIH/propensity score-matched 

comparison
Outcomes: mortality, 30/90 day readmission, 
length of stay, hospital/HIH cost

  Characteristics of HIH patients GECDAC data Same as used for reach

  Variations in effectiveness Team interviews (exploratory) Identify barriers, facilitators, potential reasons for 
variations in effectiveness

  Veteran and caregiver satisfaction; caregiver  
    burden

Veterans and caregiver interviews How satisfied are you with (your/your loved one’s) 
HH care? 5-point Likert

Adoption
  Level of staff adoption Stakeholder/team interview HiH staff adoption of the HiH model, awareness, 

and receptivity referring staff are to the HiH 
program

  Patient drop out Stakeholder/team interview % patients dropped out of HiH

  Vendor/contractor participation Team interviews # of vendors; types of vendors; issues/challenges, 
encountered with vendors

Implementation
  Adherence to program guidelines Team interviews; metrics from programs Summary score 5 items (items on a 0–2 scale): 

staff training and competencies; clinical docu‑
mentation; communication; clinical standards; 
quality indicators

  Adaptations made Team interviews Identify adaptations made, reasons why

  Start-up cost of the program Team interviews/GECDAC data follow-up Administrative costs to setup positions/contracts; 
startup equipment cost/training cost

Maintenance
  Program growth Team interviews, GECDAC data Changes in inclusion/exclusion criteria; # of Veter‑

ans/ month; # visits/month

  Integration into routine practices and policies Team and leadership interviews; local policy 
documents

Were any electronic medical record patches/
databases created for the program? Any positions 
permanently allocated to the program?



Page 7 of 10Sullivan et al. Implementation Science Communications            (2022) 3:93 	

influence implementation effectiveness. Several readi-
ness assessments have been developed to address this 
multi-dimensional construct. For example, the Organi-
zational Readiness to Change Assessment (ORCA) is a 
77-item instrument that was developed and tested in the 
context of the Veterans Health Administration [49, 50]. 
Gagnon et. al. (2014) conducted a systematic review and 
identified 26 eligible instruments measuring readiness for 
change [49]; we will adapt and refine the most relevant 
instruments from this review to develop a set readiness 
assessment survey relevant to the implementation of 
HIH at various decision-making levels. The final survey 
will include items to address the readiness of organiza-
tional change as well as specific site needs and readiness 
to adopt HIH as identified in stage 1.

We will perform pilot testing of survey items with at 
least two interdisciplinary staff members (physicians, 
nurse practitioners, nurse, etc.) from two current sites of 
HIH and two prospective interested sites for HIH adop-
tion to assess ease of administration, respondent burden, 
and clarity. Formal post-survey interviews with cognitive 
interview techniques will be conducted to assess whether 
items are understood as intended, to determine whether 
items are redundant, and to identify cognitive processes 
involved in answering the questions [51, 52]. Suggestions 
will also be solicited from survey respondents for addi-
tional items to be vetted by the expert and stakeholder 
team.

Survey administration
Sampling and recruitment
Twenty to thirty prospective sites for readiness sur-
vey administration will be recruited based on the HIH 
call for proposals. Engagement with the site staff will be 
facilitated by GEC leadership. After consultation with 
the main contact and leadership at each prospective site, 
a list of stakeholders at various levels of decision-making 
(front-line staff, administration, organizational leaders) 
will be identified and invited to participate in the readi-
ness survey. We expect about 20–30 sites interested in 
responding to the survey. The scores will be summarized 
based on the domains of the Theory of Organizational 
Readiness for Change by Weiner (2009) [33] and will be 
reported as mean (standard deviation), for each prospec-
tive site.

Stage 3: Development of implementation 
guidebook
The aim of stage 3 is to create an implementation guide-
book informed by stage 1–2 findings which will inform 
new VA Medical Centers starting HIH programs about 

implementation approaches they can adopt at their own 
site.

We will assemble tools and procedures from each 
of the existing HIH programs based on the qualitative 
interviews conducted. These tools will cover the imple-
mentation of the HIH model at various stages of imple-
mentation including the pre-implementation stage: 
obtaining buy-in from leadership; identifying and obtain-
ing resources for support of program; building a team for 
the program through postings for recruitment of needed 
staff, staff training protocols, and credentialing proce-
dures, contracts with vendors, standard operating proce-
dures for service delivery, medication administration and 
other aspects, and tools for screening; and identifying and 
consenting veterans and caregivers to receive HIH care, 
quality assurance tools, and metrics and surveys used for 
tracking outcomes. The items will be examined for the 
similarities, and adaptations will be noted. A summary 
guidebook will be assembled, and items will be compiled. 
These tools will be reviewed by subject matter experts on 
the Advisory Committee for comprehensiveness, clarity, 
and relevance. Concrete steps to implementation will be 
included in the guidebook to assist new sites. Based on 
stage 1 findings, and the results of the readiness survey, 
we will summarize the list of implementation barriers in 
general and in specific prospective sites.

Stage 4: Participatory implementation planning
In stage 4, we will engage 10 of the 20–30 VA sites that 
participated in stage 2 and who are the most ready and 
motivated to implement the HiH program, to participate 
in a participatory pre-implementation planning activity 
to prepare for future HIH program implementation.

Implementation mapping, a recent adaptation of inter-
vention mapping [53] to the context of D&I, is a novel 
participatory approach of engaging stakeholders in sys-
tematically developing and adapting implementation 
strategies [54]. Participatory system dynamics involves 
group model building (GMB) as a collaborative learning 
process engaging stakeholders in depicting the complex-
ity of the dynamics of the systems. GMB workshops are 
scripted approaches that run similar to a focus group 
and provide rich, standardized frameworks to describe 
systems [55, 56]. This approach helps stakeholders and 
researchers learn, compare, and communicate about 
causal mechanisms and potential solutions to improve 
measurable system-level outcomes. The unique advan-
tage of system dynamics methods is the possibility of 
developing causal loop diagrams to depict the non-lin-
earity and complexity of interactions between various 
factors, and the possibility of incorporating these dia-
grams in mathematical simulations. The structure of the 
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sessions will be adapted from the implementation map-
ping model and scripts for running GMB workshops [56].

Sampling and recruitment
Ten sites considering implementation of a HIH program 
that participated in the readiness survey will be engaged. 
At each site, participants with various decision-making 
and practice levels will be invited to the focus group 
sessions.

Implementation planning focus groups
The participants from 10 prospective VA Medical Cent-
ers will be invited to participatory sessions to develop 
implementation logic models and implementation blue-
prints. Focus group discussions will focus on planning for 
implementation strategies and evaluation frameworks, 
which are adapted from implementation mapping proce-
dures. The session structure will be adapted from GMB 
“action ideas” script [56].

Participants identify variables and causal relationships 
between variables that influence the system following 
instructions on feedback mechanisms and non-linearity. 
After the meeting, the researchers will develop a one-
page implementation logic model along with the causal 
loop diagram [57] to summarize the discussions in plan-
ning meetings. The logic model and the diagram will be 
sent to the stakeholders for comments. The focus of the 
current proposal is using these diagrams as schematic 
presentations of the complexity of the systems and the 
role of action points/interventions, to provide qualita-
tive insight to participants. The transcripts of the sessions 
and the resulting logic models and causal loop diagrams 
will be analyzed thematically across sites, to provide 
an overarching insight into the process of stakeholder 
engagement in planning and common and site-specific 
goals, mechanisms, and challenges.

Stage 5: Creating a searchable catalog of evidence
In the final stage of our study, we compile the results 
and themes from stages 1–4 into a database to allow any 
VA site interested in implementing the HIH Program 
(including those with existing HIH programs, those par-
ticipating in stages 2–4, and new VA Medical Centers) to 
search for results which are most applicable to them as 
they prepare for implementation.

We will perform a content analysis of project docu-
ments (meeting notes, evaluation reports of HIH sites, 
summary reports of implementation activities, and pub-
lications) using a thematic analysis framework [58]. The 
analysis will be done using framework approach [59] 
which is a quick and applied qualitative analysis model 
to facilitate and speed up the analysis when a priori 

frameworks are available. The guiding conceptual frame-
works will be RE-AIM, PRISM, and the main themes of 
local implementation of HIH. The resulting themes will 
be stored as searchable keywords on an online platform. 
SharePoint will be used as a vehicle for this repository. 
The Sharepoint will be designed to allow the project staff 
to upload one or more documents per record, and group 
or filter based on the fields we include in the list. Fields 
will minimally include date created, date uploaded, type 
of document (transcript, email, abstract, etc.), keywords, 
creator, and an indicator of whether it should be included 
in reports.

Discussion
The study protocol detailed in this manuscript involves 
close partnership with VA and GEC leadership to iden-
tify implementation determinants and triangulate these 
data to create an actionable HIH readiness assessment 
and implementation tools. The multi-phase study design, 
guided by the RE-AIM-PRISM framework, will gener-
ate evidence of quantitative effectiveness and qualita-
tive implementation outcomes and innovate a newer 
scientific methodology—implementation mapping, use 
of logic models, and blueprints, and the creation of a 
searchable catalog of results that will be useful beyond 
the context of HIH implementation.

Findings from all phases will be integrated into an 
implementation guidebook to inform future HIH imple-
mentation efforts within the VA and HAH efforts in other 
delivery systems. Older adults may benefit from efforts to 
divert hospital care to home settings. Over the past dec-
ade, the VA has pioneered Hospital In Home programs 
that are associated with improved patient safety, satisfac-
tion, and cost savings. We anticipate that our systematic 
and adaptive approach to evaluate and scale up HiH will 
be more successful in recognizing and addressing the 
complexities of implementation and sustainment of HIH, 
as a complex intervention [60, 61].

This study has several implications to move the sci-
ence of D&I forward. Two frameworks of R-EAIM and 
PRISM have been recently integrated into a more com-
prehensive model to further capture the complexi-
ties of implementation [32]. Our approach to the joint 
application of both frameworks will inform their points 
of interface and missing links and will also provide evi-
dence to the impact of this integration. Our approach 
to merge implementation mapping and Group Model 
Building, two implementation planning approaches that 
are rooted in different disciplines, will provide empirical 
evidence to best develop best practices to engage stake-
holders in planning for the implementation of complex 
interventions.
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