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STUDY PROTOCOL

Comparing two implementation 
strategies for implementing and sustaining 
a case management practice serving 
homeless‑experienced veterans: a protocol 
for a type 3 hybrid cluster‑randomized trial
Sonya Gabrielian1,2,3,4*   , Erin P. Finley1,5, David A. Ganz1,6,7,8, Jenny M. Barnard1, Nicholas J. Jackson1,9, 
Ann Elizabeth Montgomery10,11, Richard E. Nelson12,13 and Kristina M. Cordasco1,6,8 

Abstract 

Background:  The Veterans Health Administration (VA) Grant and Per Diem case management “aftercare” program 
provides 6 months of case management for homeless-experienced veterans (HEVs) undergoing housing transitions. 
To standardize and improve aftercare services, we will implement critical time intervention (CTI), an evidence-based, 
structured, and time-limited case management practice. We will use two strategies to support the implementation 
and sustainment of CTI at 32 aftercare sites, conduct a mixed-methods evaluation of this implementation initiative, 
and generate a business case analysis and implementation playbook to support the continued spread and sustain-
ment of CTI in aftercare.

Methods:  We will use the Replicating Effective Programs (REP) implementation strategy to support CTI implementa-
tion at 32 sites selected by our partners. Half (n=16) of these sites will also receive 9 months of external facilitation 
(EF, enhanced REP). We will conduct a type 3 hybrid cluster-randomized trial to compare the impacts of REP versus 
enhanced REP. We will cluster potential sites into three implementation cohorts staggered in 9-month intervals. 
Within each cohort, we will use permuted block randomization to balance key site characteristics among sites 
receiving REP versus enhanced REP; sites will not be blinded to their assigned strategy. We will use mixed methods to 
assess the impacts of the implementation strategies. As fidelity to CTI influences its effectiveness, fidelity to CTI is our 
primary outcome, followed by sustainment, quality metrics, and costs. We hypothesize that enhanced REP will have 
higher costs than REP alone, but will result in stronger CTI fidelity, sustainment, and quality metrics, leading to a busi-
ness case for enhanced REP. This work will lead to products that will support our partners in spreading and sustaining 
CTI in aftercare.
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Contributions to the literature

•	This protocol presents a pragmatic example of imple-
menting a complex case management practice in 
diverse community-based organizational settings.

•	This trial integrates a cluster-randomized design and 
mixed-methods evaluation to compare the impacts of 
two implementation strategies on the implementation 
and sustainment of an evidence-based case manage-
ment practice.

•	This protocol describes the development of products 
(i.e., business case analysis and implementation play-
book) that can be used by policy partners to support 
the continued spread and sustainment of a complex 
case management practice in diverse community-based 
organizations.

Background
Compared to housed veterans, homeless-experienced 
veterans (HEVs) have profound health disparities, includ-
ing high rates of medical illness, psychiatric problems, 
and substance use disorders (SUDs) [1]. With a substan-
tial investment of VA resources, veteran homelessness 
decreased by 50% (from 73,367 to 37,252) from 2009 to 
2020 [2]. Veterans who remain homeless despite these 
services are extraordinarily vulnerable; 40% are unshel-
tered, living outdoors or in other places not intended for 
human habitation [2]. To further the VA’s goal of end-
ing veteran homelessness [3], there is a pressing need to 
identify strategies that support the scale-up, spread, and 
sustainment of evidence-based practices (EBPs) across 
the range of programs that serve HEVs.

The Grant and Per Diem (GPD) program is a corner-
stone of the VA’s plan to end veteran homelessness. 
Operated by VA’s community partners, this program 
provides transitional housing (for ≤24 months) and sup-
portive services for HEVs. Many HEVs transitions from 
GPD sites into independent housing; the initial phase of 
this transition can be challenging and associated with 
adverse outcomes, including returns to homelessness and 

hospitalizations [4]. Until recently, GPD case manage-
ment ceased during the transition from GPDs, leaving 
HEVs without structured case management unless they 
entered VA’s permanent supportive housing program. In 
March 2019, under direction from Congress, VA awarded 
$30 million to 128 GPD sites to provide 6 months of case 
management (in the GPD case management “aftercare” 
program) for HEVs transitioning to independent living 
and not otherwise receiving case management. However, 
no specific case management paradigm was required in 
aftercare, resulting in site-level practice variation.

GPD National Program Office policy leaders identified 
critical time intervention (CTI) as an evidence-based, 
structured, and time-limited case management model 
that—if implemented nationally—would standardize and 
improve aftercare case management. There are five ran-
domized controlled trials (RCTs) [5–8] and a systematic 
review [9] demonstrating that CTI effectively improves 
housing and decreases hospitalizations among home-
less-experienced adults. Moreover, CTI was successfully 
implemented in 8 VA facilities for HEVs with serious 
mental illness, suggesting it is feasible and appropri-
ate for VA scale-up and spread. CTI is also well-aligned 
with aftercare, which was designed to improve hous-
ing stability among HEVs undergoing housing transi-
tions. However, implementing EBPs in community-based 
organizations serving HEVs brings challenges [10, 11].

This paper describes the protocol for the Housing 
Transitions Quality Enhancement Research Initiative 
(QUERI), which will implement CTI across 32 aftercare 
sites nationally and compare the impacts of two imple-
mentation strategies on effectiveness and implementa-
tion outcomes. To implement and sustain CTI, we will 
use the Replicating Effective Programs (REP) implemen-
tation bundle to enable sites to achieve fidelity to CTI’s 
core components, while accommodating adaptations to 
fit the diversity of aftercare contexts. REP includes EBP 
packaging, staff training and technical assistance, pro-
cess evaluation and feedback, and ongoing maintenance 
support [12]. Half of these sites (n=16) will receive an 
“enhanced REP” bundle in which REP is augmented by 9 
months of EF, a process of providing tailored support for 

Discussion:  Implementing CTI within aftercare holds the potential to enhance HEVs’ housing and health outcomes. 
Understanding effective strategies to support CTI implementation could assist with a larger CTI roll-out within after-
care and support the implementation of other case management practices within and outside VA.

Trial registration:  This project was registered with Clini​calTr​ials.​gov as “Implementing and sustaining Critical Time 
Intervention in case management programs for homeless-experienced Veterans.” Trial registration NCT05​312229, 
registered April 4, 2022.

Keywords:  Homeless veterans, Case management, Replicating effective programs, Facilitation, Implementation 
science

http://clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT05312229?cond=Homeless&cntry=US&map_cntry=US&map_state=US%3ACA&draw=2&rank=3
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providers and leaders to adopt and incorporate EBPs into 
routine care. We will provide our partners with evidence 
regarding the comparative impacts and costs of REP vs. 
enhanced REP for CTI implementation and sustainment 
across diverse aftercare contexts, including sites with 
quality gaps.

Partnered with national and regional leaders in VA 
homeless services, this project’s Specific Aims are to [1] 
use REP and enhanced REP to support the implemen-
tation and sustainment of CTI in 32 aftercare sites [2]; 
compare, in a type 3 hybrid implementation-effective-
ness trial [13], the impacts of REP vs. enhanced REP on 
CTI fidelity and sustainment, quality metrics (focused 
on housing stability and hospitalizations), and costs and 
return-on-investment; and [3] generate two key products 
for program partners—a business case analysis and an 
implementation playbook—to support continued spread 
and sustainment of CTI in the aftercare program.

Methods
Overview
We hypothesized that enhanced REP will have higher 
implementation costs than REP, but enable increased 
tailoring to local contexts that results in stronger CTI 
implementation and effectiveness, supporting a busi-
ness case for enhanced REP. To test this hypothesis, we 
will use a type 3 hybrid implementation-effectiveness 
trial [13]; this design tests the impacts of implementa-
tion strategies while gathering data regarding an EBP’s 

impacts on clinical outcomes. Specifically, we will com-
pare the impacts of REP versus enhanced REP on CTI 
implementation and sustainment, while observing CTI’s 
effectiveness on housing and health outcomes. In a clus-
ter randomized design, we will assign 32 aftercare sites 
to REP (n=16) versus enhanced REP (n=16), cluster-
ing sites in three implementation cohorts staggered in 
9-month intervals.

Conceptual framework
Housing Transitions QUERI is built on the conceptual 
framework illustrated in Fig. 1, which draws upon recom-
mendations by Smith et  al. [14] for specifying the logic 
in implementation planning and evaluation. We used the 
Consolidated Framework for Implementation Research 
(CFIR) [15], which draws upon theory and constructs 
from implementation science to describe contextual fac-
tors across five domains (perceived intervention charac-
teristics, outer context, inner setting, characteristics of 
individuals, and implementation processes) associated 
with CTI implementation outcomes.

Critical time intervention (CTI)
In CTI, clients (e.g., HEVs) are assigned to case manag-
ers (“CTI specialists”) who link them to services and 
resources aligned with their housing and other goals. 
Core components of CTI (Fig.  2) include the CTI spe-
cialist who delivers field-based services (e.g., home vis-
its) that help clients mobilize resources and support. 
The background and training of CTI specialists range 

Fig. 1  Conceptual framework [15, 16]
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from peer providers with lived expertise in homelessness 
to master’s level clinicians (e.g., social workers). CTI is 
delivered over 6 to 9 months in three time-limited phases 
of decreasing intensity: [1] transition to the community 
(development of a care plan with salient goals), [2] try 
out (clients test problem-solving skills using plans estab-
lished with their CTI specialist), and [2] transfer of care 
(care transition from CTI specialist to a longitudinal care 
team). Services focus on housing stability, personal goals, 
and building a support network. The Template for Inter-
vention Description and Replication (TIDiER) checklist 
is available as supplemental material.

CTI implementation pilot
Housing Transitions QUERI builds on a 1-year imple-
mentation pilot in which we developed resources and 
processes for CTI training and technical assistance (TA) 
and external facilitation that were piloted and refined at 
four aftercare sites. We also identified outcome meas-
ures for future evaluation. To this end, we formed a vir-
tual stakeholder workgroup comprised of two CTI expert 
trainers, a faculty consultant from a university-based 
center with CTI expertise, a VA social worker who served 

as the “liaison” to the four pilot sites, and a peer provider 
with professional and lived expertise in GPD programs.

We drew upon this workgroup to tailor a 6-month 
version of CTI that was previously implemented in 
Connecticut-based homeless programs [17]. We made 
practice adaptations to reflect the aftercare context and 
augmented anonymized cases presented in the train-
ing and TA materials to reflect the social circumstances, 
functioning, and diagnoses of HEVs in aftercare. We 
made additional adaptations in response to precautions 
imposed by the coronavirus disease 2019 (COVID-19) 
pandemic and ensured that all training and TA could be 
delivered virtually. We also developed an online toolkit 
[18] with clinical resources, recorded trainings, a CTI 
manual, and training and TA slide decks.

Next, we pilot-tested this adapted training and TA 
package (Table  1) with aftercare case managers, super-
visors, and our VA social work liaison. First, initial CTI 
training was delivered in six synchronous videoconfer-
ences by national leaders in training and consultation 
for case managers serving homeless-experienced adults. 
Next, we initiated a monthly community of practice ses-
sions, i.e., 1-hour discussions to deepen knowledge and 
expertise in CTI; these sessions included a presentation 

Fig. 2  Core components of CTI
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from the community of practice leader (a social worker 
on our team) or guest speaker, followed by a moderated 
discussion among aftercare staff. We also offered individ-
ual, on-demand, 30-min case consultations to aftercare 
staff with a CTI-trained clinician expert on our team.

Last, we developed and pilot-tested EF materials 
and processes. EF is a flexible implementation strategy 
involving deliberate and interactive problem-solving and 
support for providers to implement EBPs. In our pilot, 
a facilitator trained in CTI and facilitation provided tai-
lored support that built the sites’ organizational capac-
ity to implement CTI and empowered case managers to 
enact systems-based change toward CTI implementation 
[19]. After each session, the facilitator completed a tem-
plated form to summarize the call, engage in self-reflec-
tion, delineate facilitation strategies used, and highlight 
barriers faced in employing these strategies. Data from 
these forms were used to create a CTI facilitation guide.

Qualitative data from this pilot suggested that most 
aftercare case managers were highly satisfied with CTI 
and comfortable using this practice with HEVs. Post-
training, case managers reported that CTI was accept-
able and credible, with strong data for its effectiveness. 
Though case managers struggled with the time-limited 
(6 months) aftercare duration, there was consensus that 
CTI was a compatible and useful model in this context. 
Funding was obtained to proceed to a 32-site national 
implementation and evaluation.

Implementation strategy: Replicating Effective Programs 
(REP)
Housing Transitions QUERI will use REP at 32 after-
care sites to implement CTI. REP is a bundle of imple-
mentation strategies with a strong evidence base and 
precedent of feasibility within VA [20, 21]. REP uses 
stakeholder input to facilitate packaging, training, and 

TA of EBPs; we selected REP because it resembles “usual 
care” mental health EBP rollouts in VA. Our use of REP 
is intended to enhance case managers’ CTI skills and 
clinical competency, thereby strengthening CTI fidelity 
and sustainment. REP is particularly well-suited for CTI 
implementation; research shows that adapting and pack-
aging CTI and its trainings and TA for program and pop-
ulation contexts, using stakeholder input, is critical for 
effective, high-fidelity implementation [22].

Figure  3 depicts REP’s phases and each phase’s prod-
ucts, specified for this project. Phases one and two (“pre-
conditions and “pre-implementation”) were completed 
in our implementation pilot. Phases three and four com-
prise the focus of this protocol. Phase three (“imple-
mentation”) will encompass national delivery of the CTI 
package to 32 sites, with iterative refinement informed 
by our implementation evaluation. Phase four (“mainte-
nance and evolution”) will include booster sessions, mod-
eled on prior CTI rollouts. This final phase of REP also 
includes assessing financial factors and organizational 
changes needed for CTI sustainment.

Of note, though REP enables stakeholder-informed 
CTI training and TA, it does not include site-level sup-
port beyond on-demand case consultation. Aftercare 
sites that receive only REP will not work with our team 
to develop site-level implementation support. As such, 
REP alone does not provide support specifically tailored 
to local contexts.

Implementation strategy: enhanced REP
In addition to REP, 16 of 32 aftercare sites will receive EF 
(enhanced REP), which will provide these sites with sup-
port tailored to their local contexts. Compared to REP 
alone, REP enhanced with EF is a higher intensity and 
higher cost strategy to support CTI implementation. 
Figure  4 depicts REP versus enhanced REP activities as 
experienced by sites. We hypothesize that enhancing REP 

Table 1  CTI training and technical assistance (TA) package tailored in the Housing Transitions QUERI implementation pilot

Training/TA component When is the component delivered?

Six session initial CTI training delivered via synchronous videoconference 
(2 h/week for 6 weeks)

Once, at the start of CTI implementation, for all aftercare case managers 
and supervisors

Online CTI toolkit, including recorded training sessions, the CTI manual, 
clinical templates and tools, and relevant resources

As needed by any aftercare case manager or supervisor

On-demand case consultation process with a CTI expert via telephone or 
videoconference (30 min/consultation)

As needed—requested by any aftercare case manager or supervisor, up to 
once/month per aftercare site

Community of practice sessions delivered via synchronous videoconfer-
ence (1 h/session)

Monthly for 6 months, starting the month after the 6-session initial CTI 
training is completed

Listserv to facilitate sharing of clinical practices and anonymized case 
discussion among aftercare case managers and supervisors across sites

As needed by any aftercare case manager or supervisor

CTI booster sessions delivered via synchronous videoconference (1 h/
training)

Every 3 months, beginning 9 months after the start of CTI implementation
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with EF will improve CTI fidelity and sustainment by cat-
alyzing case management activation and organizational 
changes.

We selected EF to enhance REP because it is a powerful 
tool, based on organizational theory, that can assist with 
organizational change by addressing site-specific imple-
mentation barriers. In our pilot, we found that tailored 

Fig. 3  Replicating effective programs (REP) specified for CTI implementation in the aftercare program

Fig. 4  REP vs. enhanced REP, as experienced by sites
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support for site-specific challenges was important for 
CTI implementation. In Housing Transitions QUERI, EF 
will be delivered by facilitators who are social workers 
trained in CTI and facilitation. EF sessions (30 min/week 
videoconferences) will begin within 2 weeks of after-
care staff completing initial CTI training and continue 
through month 9 of CTI implementation. The content of 
sessions will vary by sites’ needs and contextual factors; 
facilitators will employ the guide developed in our pilot, 
using real-time data and quality improvement techniques 
to identify steps that sites can follow to implement CTI.

Throughout, facilitators will engage in the implemen-
tation and support-oriented activities (Table  2). Though 
facilitators are trained in CTI, they do not provide CTI 
clinical support or case management training; clinical 
and training needs are referred to the REP team.

Participating sites
Our partners at the GPD National Program Office identi-
fied 7 priority VA regions (Veterans Integrated Services 
Networks [VISNs]) for CTI implementation in aftercare. 
We will engage with VA homeless program leaders in 
these VISNs, and their associated VA facilities, to iden-
tify 32 aftercare sites across three cohorts, with 10–11 
sites per cohort. Sites for each cohort will be identified in 
the 3 months prior to cohorts’ implementation initiation, 
based on sites self-identifying as being ready for imple-
mentation. Of note, our sample size (32 sites) was pre-
determined by our funder.

Study design
We plan a type 3 hybrid implementation-effectiveness 
trial [13], registered as NCT05312229 on April 4, 2022, 
and determined to be non-research by VA’s Central Insti-
tutional Review Board. Given distinct leadership, staffing, 
and policies by site, and the high likelihood of contami-
nation among case managers within sites, cluster rand-
omization will occur at the site level. Within each cohort, 
the implementation team will use permuted block rand-
omization—with geographic setting (urban, suburban, 
and rural) and number of case managers (a proxy for site 
size and resources) as stratification factors—to balance 

these factors among sites receiving REP versus enhanced 
REP. Figure  5 depicts a Consolidated Standards of 
Reporting Trials (CONSORT) flow diagram of our com-
parison groups. We will also use the stratification factors 
to match each of the 32 implementation sites to a con-
trol aftercare site not implementing CTI. Data from con-
trol sites will be used to assess selected quality metrics 
and costs of CTI as implemented. The CONSORT 2010 
checklist of information for randomized controlled trials 
is available as supplemental material.

We will use a staggered parallel cluster randomized 
design [23] (Fig.  6), with cohorts initiating REP and 
enhanced REP in 9-month intervals. Staggering is neces-
sary to create cohorts sized for optimal training and EF 
within project resources. Sites are not blinded to imple-
mentation strategy assignments.

Evaluation of CTI’s implementation and effectiveness
We plan a mixed-method evaluation of CTI’s implemen-
tation and effectiveness, to (a) capture fidelity to REP and 
enhanced REP; (b) compare CTI fidelity and sustainment 
achieved by REP versus enhanced REP; (c) compare qual-
ity metrics (housing stability, hospitalizations and other 
service use, and veteran and case manager experience) 
achieved by the two strategies and by CTI; (d) compare 
costs and return on investment (ROI) for CTI and the 
two implementation strategies; and (e) assess contextual 
factors that affect fidelity, sustainment, and quality met-
rics. Below, we describe the methods for each of these 
goals, followed by the methods for qualitative data collec-
tion and analyses that cut across goals.

Implementation strategy fidelity
Fidelity to REP and enhanced REP will be assessed in 
three domains: [24] adherence (the extent to which strat-
egies took place), dose (proportion of providers receiving 
each strategy), and responsiveness (provider receptivity 
to and involvement in strategies).

We will develop and maintain an Implementation 
Activity Log that summarizes all activities pertaining to 
REP and enhanced REP. The log will include dates and 
times of all training, TA, and EF sessions; participants; 

Table 2  Sample external facilitation activities

Implementation-oriented activities Support-oriented activities

• Identify CTI implementation challenges and apply rapid-cycle improve-
ment processes to address these challenges
• Use VA administrative data to rapidly monitor outcomes (e.g., service 
use) of Veterans on a case manager’s caseload and provide feedback to 
aftercare staff
• Educate aftercare staff and VA aftercare liaisons and identify key VA and 
community resources
• Develop a site-specific CTI implementation plan

• Build relationships with aftercare staff
• Encourage CTI practice and implementation
• Educate aftercare staff on external facilitation, including its benefits and 
roles
• Engage with and develop a plan to routinely update local change agents 
and other key stakeholders on CTI implementation
• Ensure resources and personnel are available to grow and/or adapt CTI as 
needed
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and templated notes on the implementation process. 
Adherence to REP and enhanced REP will be assessed 
by comparing the log to the processes described in the 
implementation strategies above. The dose will be cap-
tured by describing the frequency of TA/case consul-
tation and EF sessions delivered to each site (and % of 
eligible participants attending). Responsiveness will be 
characterized by analyzing data from log notes, periodic 

reflections [25] (brief, ethnographically informed, guided 
discussions that capture near-real-time snapshots of 
implementation context), and semi-structured interviews 
with aftercare staff at 12 months post-implementation.

CTI fidelity
We will measure site-level CTI fidelity 12 months 
after REP initiation, capturing adherence to CTI’s core 

Fig. 5  Consort diagram

Fig. 6  Staggered parallel clustered randomized trial design to assess implementation outcomes
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components in the 6 months prior to measurement. 
We will employ methods adapted from a study of CTI 
for homeless adults leaving shelters [22] and developed 
with experts who have measured CTI fidelity across 
RCTs [22, 26]. Fidelity assessors will use a roster of HEVs 
engaged at implementation sites to randomly select 5 
HEVs (“exemplars”) on each case manager’s caseload. 
Videoconferences with each case manager will be used 
to complete a templated review form by reviewing 
charts from these exemplars. Data from the exemplar 
review template will be used by the fidelity assessors 
to complete and score an adapted version of the CTI 
Implementation Self-Assessment Tool [27], which has 
cut-offs for adequate versus inadequate fidelity. We will 
use the t-test to compare fidelity between sites receiving 
REP versus enhanced REP.

These scores will be integrated with analyses of 
semi-structured aftercare staff interviews at 12 months 
and periodic reflections; qualitative data will glean 
staff perceptions of CTI fidelity. Within and across 
implementation strategies, we will compare sites with 
quantitative scores indicating adequate versus inad-
equate fidelity and use targeted coding of qualitative 
data to explore contextual factors associated with 
fidelity ratings.

CTI sustainment
We will repeat our fidelity assessment 18 months after 
the start of implementation as a measure of CTI sus-
tainment at 6 months after implementation supports 
cease. These scores will be integrated with analyses of 
semi-structured interviews with aftercare staff at 18 
months and periodic reflections to explore perceptions 
of sustainment and contextual factors associated with 
sustainment across sites and implementation strategy 
assignment.

Housing stability and hospitalizations
We will assess housing stability and hospitalizations 
among HEVs during and after receiving aftercare ser-
vices, comparing: (a) REP versus enhanced REP sites and 
(b) the 32 implementation sites with a control group of 
32 sites that did not implement CTI, matched on geo-
graphic setting and number of case managers. We will 
use administrative data (from VA’s Corporate Data Ware-
house [CDW] and homeless registry) to assess these out-
comes (Table 3).

For all HEVs who enter implementation and control 
sites between 6 and 18 months post-implementation (the 
time during which we have captured fidelity), we will 
determine the number of days between aftercare entry 
and the first VA indicator of housing instability (i.e., 
homeless service use). Within each cohort, for sites that 
receive REP or enhanced REP to support CTI implemen-
tation, we will use survival analysis (Cox proportional 
hazards models) to compare time to the first presence 
of a housing instability indicator among those who 
received aftercare in the same period in matched control 
sites. Models will use clustered robust standard errors 
to account for potential within-site correlation. We esti-
mate that there will be 4,080 HEVs split evenly between 
implementation and control sites (~64 HEVs/site). Using 
a two-sided alpha level of 0.05, we estimate having 80% 
power to detect a 25% relative difference in time to hous-
ing instability indicators. This estimate is based on a log-
rank test, assuming an intraclass correlation within each 
site of ~0.05.

Within implementation sites, we will assess for inde-
pendent associations between housing instability among 
HEVs and sites’ assigned implementation strategy (REP 
versus enhanced REP) and CTI fidelity. We will also com-
pare HEVs between implementation and control sites; 
per HEV, we will compare the annual number of encoun-
ters with VA homeless services (a proxy for service 

Table 3  Summary of quality metrics assessed using VA administrative data

a Use of VA homeless services
b New episodes desfined by 30 days passing between encounters

Domain Quality metric

Housing stability • Number of days between aftercare entry and first VA indicator of housing instabilitya

• Annual number of encounters with VA homeless services
• Annual number of discrete episodesb of engagement with VA homeless services

Hospitalizations • Number of days between aftercare entry and first hospitalization (VA or non-VA)
• Annual number of hospitalizations (total and separated into medical/surgical versus mental health)
• Annual number of hospital bed days

Outpatient service use • Primary care provider assignment (yes/no)
• Presence or absence of at least one primary care visits/year
• Use of VA vocational services (among HEVs seeking employment)
• Total number of mental health visits (among HEVs with mental health disorders)
• Total number of substance use disorder treatment visits (among HEVs with substance use disorders)
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intensity needed) and the annual number of episodes of 
homeless service engagement (with new episodes defined 
by ≥30 days between encounters). Comparisons will be 
made using negative binomial regression models with 
clustered robust standard errors for site-level clustering.

Similarly, we will determine, for each HEV, the days 
between entry into aftercare and hospitalization (at the 
VA or paid for by VA at an outside hospital) and describe 
the time to hospitalization using Kaplan-Meier curves. 
We will include all hospitalization types (mental health, 
medical/surgical), analyzing the time to any hospitali-
zation and by type. We will also assess for independent 
associations between these outcomes and implementa-
tion strategy and CTI fidelity using Cox proportional 
hazards models. Additional secondary outcomes will 
be the annual number of hospitalizations (total and by 
type) and the number of bed days per HEV. We will also 
assess time trends in housing stability and hospitaliza-
tions within implementation sites, comparing pre- and 
post-implementation.

Outpatient service use
As decreased hospitalizations are often linked with 
increased outpatient service use, we expect that HEVs 
who receive CTI will have increased engagement with 
outpatient VA mental health, SUD, primary care, and 
vocational services and decreased emergency department 
(ED) use. We will use VA administrative data to compare 
the use of these services (Table 3) among HEVs in after-
care with diagnoses indicating that they would benefit 
from such care at sites receiving REP versus enhanced 
REP, as well as implementation versus control sites.

Using these same comparison groups, we will assess 
differences in primary care engagement using established 
VA benchmarks (i.e., primary care provider assignment 
and having ≥1 visit/year). For all HEVs noted in the 
aftercare roster to be seeking employment, we will assess 
the use of VA vocational services. For HEVs with men-
tal health disorders or SUDs noted by the International 
Classification of Diseases (ICD)-10 codes associated with 
inpatient and outpatient VA care, we will assess and com-
pare their engagement with outpatient mental health 
and/or SUD services, respectively (i.e., the total number 
of visits, number of quarters with ≥1 visit).

HEV and case manager experiences
We will conduct semi-structured interviews with HEVs 
at implementation sites at baseline and 18 months, char-
acterizing and comparing HEVs’ experiences of and 
satisfaction with aftercare pre- and post-CTI imple-
mentation. We will use semi-structured interviews with 
aftercare staff at implementation sites (at baseline and 12 

months) to characterize case manager experiences with 
REP and/or enhanced REP and experiences of and satis-
faction with providing aftercare services pre- and post-
CTI implementation. We will assess for differences in 
staff experiences between sites that received REP versus 
enhanced REP. Data from these interviews will be inte-
grated with periodic reflections to assess contextual fac-
tors and implementation strategy components associated 
with the valence of experiences described by HEVs and 
case managers.

Costs and return‑on‑investment (ROI)
We will estimate the costs and ROI of CTI implementa-
tion in aftercare from the perspective of VA; costs asso-
ciated with non-VA homeless and healthcare services 
are outside the scope of these analyses. We will compare 
costs at sites that receive REP versus enhanced REP and 
calculate the ROI of CTI implementation, as compared 
to control sites. In addition to implementation costs, CTI 
may lead to increased VA costs associated with enhanced 
outpatient service use but decreased costs associated 
with inpatient care. There may also be decreased costs 
from VA homeless services as veterans retain permanent 
housing.

Assessing CTI costs as actually implemented
The predominant cost of delivering CTI in aftercare is 
case manager time. Case managers are funded by the 
GPD National Program Office; we anticipate that case 
managers’ activities will be reorganized to deliver CTI, 
increasing their efficiency without additional costs. To 
test this, we will compare the mean monthly cost of CTI 
case management per aftercare HEV served to the mean 
monthly cost at aftercare control sites.

We will obtain estimates of case manager salary and 
benefits from the GPD National Program Office. Then, 
using a roster of HEVs at each aftercare site, we will 
determine the average number of HEVs served per case 
manager per month between 6 and 18 months post-CTI 
implementation. For each case manager, we will calculate 
the cost per HEV served per month, comparing imple-
mentation versus control sites. In addition, data from 
12-month aftercare staff interviews will be used to glean 
contextual factors that may influence caseload and case 
management activities.

Costs of implementation strategies
We will compare the costs of using REP versus enhanced 
REP for spreading and sustaining CTI. We conceptualize 
the adaptation of CTI to aftercare as a fixed, non-repeat-
able cost that will not be included in our analyses. Most 
costs associated with the spread stage of implementation 
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are fixed, repeated with each cohort, including CTI 
initial training, communities of practice, and toolkit 
maintenance; these costs will be assessed by cohort. Vari-
able spread costs that depend on the number of sites per 
cohort include case consultation and EF; these will be 
assessed by the site. With respect to sustainment, the 
quarterly booster sessions and re-training of new case 
managers at the participating implementation sites are 
repeatable fixed costs. Case manager turnover will be 
tracked using the national roster of aftercare participants 
per case manager.

All implementation activities of our team will be 
tracked through the Implementation Activity Log. In 
addition, to capture time spent by the implementation 
team on session preparation or documentation (i.e., 
time that is not captured in the Implementation Activ-
ity Log), team members will complete cost capture 
templates weekly during the second implementation 
cohort. Implementation activity log and cost capture 
template data will be linked to hourly costs per team 
member.

ROI of CTI and implementation strategies
The financial ROI of CTI and these implementation 
strategies depends on savings reaped through improved 
housing stability and decreased hospitalizations. To cal-
culate the degree of cost offsets, we will link HEVs’ use 
of VA housing and health services to the costs of these 
activities which are available in an activity-based cost 
allocation system (the Managerial Cost Accounting Sys-
tem) [28]. Among HEVs who enroll at implementation 
sites between 6 and 18 months after the initiation of CTI 
implementation, we will calculate mean housing and 
health services costs per HEV in the 6, 12, and 18 months 
after enrollment. We will use a multivariable general-
ized linear model and two-part regression models where 
appropriate to compute ROI at 6-, 12-, and 18-month 
time horizons for HEVs in sites that received REP versus 
enhanced REP, and compared to the 32 control sites. We 

will compare model fit using a generalized linear model 
and ordinary least squares [29].

Contextual factors
Using data from semi-structured interviews with after-
care case managers and supervisors, and periodic reflec-
tions with aftercare liaisons and Housing Transitions 
QUERI staff engaged in implementation, we will assess 
CFIR-based contextual factors relevant to CTI, includ-
ing provider and site characteristics, inner setting and 
outer context, perceived veteran needs, and perceived 
characteristics of CTI, REP, and enhanced REP. We will 
integrate these data with our assessments of fidelity, 
sustainment, quality metrics, costs, and ROI to explore 
potential relationships.

Qualitative data collection
Table 4 summarizes our planned qualitative data collec-
tion, detailed below.

Aftercare staff semi‑structured interviews
As described above, we will conduct semi-structured 
interviews with aftercare staff (~50, or 16–17/cohort, 
including liaisons, supervisors, and case managers) 
engaged in CTI implementation across the 32 sites. We 
will use maximum variation sampling [30] to ensure 
diversity by geography (urban, suburban, rural) and the 
number of case managers per site. Interviews will be 
conducted, by cohort, at baseline (during and post-CTI 
training) and 12 and 18 months post-implementation. 
At baseline, we will assess staff background, education, 
and training; baseline practices; contextual factors (e.g., 
site-specific characteristics); and knowledge, prior expe-
riences with and perceptions of CTI, and expectations 
about CTI implementation barriers and facilitators. 
Interviews at 12 and 18 months will assess experiences 
with CTI and with REP and/or enhanced REP, fidelity to 
CTI’s core components, and recommendations for CTI 
implementation support. Interviews at 18 months will 

Table 4  Summary of qualitative data collection

a In relationship to each cohort’s CTI implementation initiation
b Post-initial CTI training but prior to implementation

Sample size Timinga Duration

Interviews
  Aftercare case managers and supervisors 50 (16–17/cohort) Baselineb, 12 and 18 months 45 min

  HEVs enrolled pre-CTI implementation 30 (10/cohort) Baseline 30–45 min

  HEVs enrolled post-CTI implementation 30 (10/cohort) 18 months

Periodic reflections
  Implementation team ~6 Monthly 15–30 min

  Aftercare liaisons 18 (6/cohort) Quarterly
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additionally assess barriers and facilitators to sustain-
ment. Each interview will last ~45 min and will be con-
ducted by videoconference or telephone.

HEV semi‑structured interviews
We will use the GPD National Program Office’s aftercare 
roster to identify up to 30 HEVs (10/cohort) who used 
aftercare in the 6 months prior to implementation, and 
a different set of 30 HEVs (10/cohort) who used aftercare 
12–18 months after implementation. We will use maxi-
mum variation sampling [30] to ensure diversity by site 
and age. We will assess perceived needs from and expe-
riences with the aftercare program. These ~30–45-min 
interviews will be conducted by telephone.

Periodic reflections
Periodic reflections are ethnographically informed, prag-
matic, and a low-burden method to observe implemen-
tation events and contextual factors among stakeholders 
over the implementation period. These reflections sup-
port consistent documentation of implementation strat-
egies, adaptations, changes to inner and outer settings, 
unexpected events, and experiences of EBP implementa-
tion [25]. Periodic reflections will be conducted monthly 
with Housing Transitions QUERI staff engaged in CTI 
implementation and quarterly with a subset (n=18, 6 per 
cohort) of VA liaisons to the aftercare program. We will 
purposively sample liaisons affiliated with urban, subur-
ban, and rural sites. All reflections (15–30 min/each) will 
be conducted by telephone or videoconference.

Analyses
Analyses of interview and reflection data will employ 
rapid qualitative analyses [31]. We will create a structured 
summary for each interview or reflection using templates 
organized by domains of interest within our conceptual 
framework; we will develop matrices to synthesize con-
tent by site, cohort, and participant, before completing 
summary tabulation tables to validate patterns identified 
in the data and ensure the trustworthiness of findings. 
We will conduct targeted in-depth coding and analyses as 
needed, using the constant comparison method [32] and 
ATLAS.ti software to confirm/disconfirm exploratory 
hypotheses or explore emergent data patterns. Qualita-
tive and quantitative data will be gathered concurrently 
over the course of implementation and integrated to 
identify whether/how contextual factors emerging in 
qualitative data are associated with quantitative imple-
mentation outcomes.

Products to support the continued spread and sustainment 
of CTI in aftercare
Though the scope of this project is to implement CTI 
in 32 sites, our overall goal is to support our partners 
in using knowledge from this project to implement and 
sustain CTI in all 128 aftercare sites. Therefore, we will 
package the findings and products from this project into 
a business case analysis and implementation playbook.

Business case analysis
We will use findings from our implementation evaluation 
to prepare a business case analysis of the costs, cost off-
sets, and non-financial benefits of CTI sustainment and 
spread in aftercare and the business case for REP ver-
sus enhanced REP. These analyses will be prepared from 
the perspective of VA’s Homeless Program Office, which 
oversees aftercare and pays for its services. Table 5 dis-
plays expected CTI costs (for spread/sustainment and 
care delivery) and benefits (cost offsets and non-financial 
evaluation). Our evaluation estimates the magnitude 
and features of these costs and benefits. We will assess 
whether enhanced REP’s investment in EF yields a suf-
ficient combination of downstream financial cost offsets 
and non-financial benefits to justify enhanced REP as the 
preferred strategy, over REP alone, to spread and sustain 
CTI. We will also provide information about aftercare 
contextual factors that may signal an above-average ben-
efit from enhanced REP versus REP.

Implementation playbook
We will also develop an online implementation playbook 
[33, 34], a user-friendly compendium of CTI implemen-
tation processes, targets, and outcomes. The playbook 
will be developed iteratively and collaboratively with our 
partners to ensure an optimal match between content 
and partner needs. It will serve as a “how to” guide for 
spread and sustainment.

The playbook centerpiece will be the finalized CTI 
package with products generated across REP (e.g., train-
ing manuals) and enhanced REP (e.g., facilitation guide). 
We will iteratively develop guides for these products. 
The qualitative data collected will provide insights into 
the nuances of using playbook components and high-
light potential adaptations to meet sites’ contextual fac-
tors. We will also include implementation “tip sheets,” 
i.e., small, targeted, informational bytes, to facilitate CTI 
spread and maintenance. The playbook will also con-
tain copies of leadership briefings and frequently asked 
questions.
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Discussion
To accelerate VA’s efforts to end Veteran homeless-
ness, we must enhance the implementation and sustain-
ment of EBPs among VA and community providers who 
serve HEVs. In aftercare, national CTI implementation 
holds the potential to improve housing and health for 
one of VA’s most vulnerable populations. Moreover, as 
case management is one of the primary services offered 
to HEVs, this project aims to advance the science sur-
rounding strategies that support the implementation and 
sustainment of effective case management practices. For 
CTI to be successful at a given aftercare site, an appro-
priate implementation strategy must be used, consid-
ering contextual factors that support and/or impede 
implementation.

We will use REP to ensure that a robust and stake-
holder-informed CTI training and TA package is deliv-
ered across 32 aftercare sites. In some settings and 
contexts, this package may be sufficient to enable CTI 
implementation and evaluation. However, our cluster-
randomized design will allow us to evaluate the business 
case for adding EF and suggest site-level features that 
may benefit from this strategy augmentation. Our roll-
out design, staggering sites’ implementation start dates, 
allows for a comparative effectiveness-implementation 
trial of active base and enhanced implementation strat-
egies, balancing training needs with project resources 
[23]. Though we face implementation challenges—
including high rates of staff turnover within human 
service organizations [35]—we selected a dynamic base 
implementation strategy that is built on stakeholder 
engagement [12], which is important in implementation 
approaches to address homelessness [10].

We note that this implementation initiative was devel-
oped in close collaboration with our policy partners; 
this protocol describes an initiative within a specific VA 
homeless program, operated by diverse community-
based organizations. As such, the findings of our planned 
implementation-effectiveness evaluation may not extrap-
olate to other VA or non-VA settings; rather, our goal is 
to produce products that allow for the continued spread 
in this setting. The selected sample size (n=32) was pre-
determined by our funder as opposed to deriving from 
power analyses. Moreover, our selected implementation 
strategies are robust and stakeholder-informed training 
and technical assistance (REP and enhanced REP), and 
external facilitation (enhanced REP); these are costly and 
time-intensive strategies to support EBP implementation 
and may not be feasible in low-resource settings.

Regardless of these limitations, for HEVs in aftercare, 
CTI holds promise as an EBP that can improve this 
population’s housing and health. The products planned 
for our policy partners (i.e., business case analysis and 

implementation playbook) will provide a blueprint for 
spread to the remainder of aftercare sites, acknowledging 
the important role of contextual factors in implementa-
tion strategy selection. Moreover, understanding effective 
strategies to support CTI implementation could also sup-
port the implementation of other case management prac-
tices within and outside VA.

Abbreviations
CDW: Corporate Data Warehouse; CFIR: Consolidated Framework for Imple-
mentation Research; CONSORT: Consolidated Standards of Reporting Trials; 
COVID-19: Coronavirus disease 2019; CTI: Critical time intervention; EBP: 
Evidence-based practice; ED: Emergency department; EF: External facilita-
tion; GPD: Grant and Per Diem; HEV: Homeless-experienced veterans; ICD: 
International Classification of Diseases; PII: Partnered Implementation Initiative; 
QUERI: Quality Enhancement Research Initiative; REP: Replicating Effective 
Programs; ROI: Return on investment; SUD: Substance use disorder; TA: Techni-
cal assistance; U.S.: United States; VA: Veterans Health Administration; VISN: 
Veterans Integrated Services Network.

Acknowledgements
We would like to acknowledge the contributions of Alison Hamilton, Kenneth 
Wells, and Gracielle Tan to this project’s protocol and this manuscript. We also 
thank the leadership at the GPD National Program Office and the National 
Center on Homelessness among Veterans, as well as the Chief Medical Officers 
and Network Homeless Coordinators in VISNs 1, 10, 12, 19, 20, 21, and 22 for 
their support and guidance on this project protocol.

Authors’ contributions
SG, KC, and EF conceptualized the study and drafted this manuscript. DG, NJ, 
AEM, and RN contributed substantively to a portion of the analytic plan and 
assisted with manuscript development. JMB contributed to the study design 
and substantively revised the manuscript. The authors read and approved the 
final manuscript.

Funding
This work was supported by the United States (U.S.) Department of Veterans 
Affairs Quality Enhancement Research Initiative (QUERI) in QUERI-VISN Part-
nered Implementation Initiative (PII) 21–285. The views and opinions of the 
authors expressed herein do not necessarily state or reflect those of the VA or 
the United States Government.

Availability of data and materials
Not applicable

Declarations

Ethics approval and consent to participate
Project activities were reviewed by the Central VA Institutional Review Board 
and deemed a quality improvement.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details
1 HSR&D Center for the Study of Healthcare Innovation, Implementation 
and Policy (CSHIIP), VA Greater Los Angeles Healthcare System, North Hills, 
CA, USA. 2 Desert Pacific Mental Illness Research, Education, and Clinical 
Center (MIRECC), VA Greater Los Angeles, Los Angeles, CA, USA. 3 Department 
of Psychiatry, VA Greater Los Angeles Healthcare System, Los Angeles, CA, 
USA. 4 Department of Psychiatry and Biobehavioral Sciences, David Geffen 
School of Medicine, University of California at Los Angeles, Los Angeles, CA, 
USA. 5 Division of Hospital Medicine, Department of Medicine and Department 



Page 15 of 16Gabrielian et al. Implementation Science           (2022) 17:67 	

of Psychiatry, University of Texas Health San Antonio, San Antonio, TX, USA. 
6 Department of Medicine, VA Greater Los Angeles Healthcare System, 
Los Angeles, CA, USA. 7 Greater Los Angeles Geriatric Research, Education, 
and Clinical Center (GRECC), VA Greater Los Angeles, Los Angeles, CA, USA. 
8 Department of Medicine, David Geffen School of Medicine, University 
of California at Los Angeles, Los Angeles, CA, USA. 9 Department of Medicine 
Statistics Core, David Geffen School of Medicine, University of California at Los 
Angeles, Los Angeles, CA, USA. 10 Birmingham Veterans Affairs Health Care 
System, Birmingham, AL, USA. 11 School of Public Health, University of Alabama 
at Birmingham, Birmingham, AL, USA. 12 Veterans Affairs Salt Lake City Health 
Care System, Salt Lake City, UT, USA. 13 Department of Internal Medicine, 
University of Utah School of Medicine, Salt Lake City, UT, USA. 

Received: 11 July 2022   Accepted: 5 September 2022

References
	1.	 Dunn JR, Hayes MV, Hulchanski JD, Hwang SW, Potvin L. Housing as a 

socio-economic determinant of health: findings of a national needs, gaps 
and opportunities assessment. Can J Public Health. 2006;97(Suppl 3):S11-
5–2-7. https://​www.​ncbi.​nlm.​nih.​gov/​pubmed/​17357​542.

	2.	 Henry M, de Sousa T, Roddey C, Gayen W, Bednar TJ. The 2020 Annual 
Homeless Assessment Report (AHAR) to Congress. Part 1. Point-in-time 
estimates of Homelessness. 2021. Available at: https://​www.​hudus​er.​gov/​
portal/​sites/​defau​lt/​files/​pdf/​2020-​AHAR-​Part-1.​pdf3. Accessed 1 May 
2022. 

	3.	 Department of Veterans Affairs. Department of Veterans Affairs FY 2018-
2024 Strategic Plan. www.​va.​gov/​oei/​docs/​VA2018-​2024s​trate​gicPl​an.​pdf. 
Accessed 14 Apr 2021.

	4.	 Dixon L, Goldberg R, Iannone V, et al. Use of a critical time intervention 
to promote continuity of care after psychiatric inpatient hospitalization. 
Psychiatr Serv 2009;60(4):451-458. (In eng). https://​doi.​org/​10.​1176/​ps.​
2009.​60.4.​451.

	5.	 Social Programs that Work. Evidence summary for the critical time inter-
vention. https://​evide​nceba​sedpr​ograms.​org/​docum​ent/​criti​cal-​time-​
inter​venti​on-​evide​nce-​summa​ry/. 2018. Accessed 25 Apr 2021.

	6.	 Herman D, Opler L, Felix A, Valencia E, Wyatt RJ, Susser E. A critical time 
intervention with mentally ill homeless men: impact on psychiatric 
symptoms. J Nerv Ment Dis. 2000;188(3):135–40. https://​doi.​org/​10.​1097/​
00005​053-​20000​3000-​00002.

	7.	 Herman D, Conover S, Gorroochurn P, Hinterland K, Hoepner L, Susser E. 
Randomized trial of critical time intervention to prevent homelessness 
after hospital discharge. Psychiatr Serv. 2011;62(7):713–9. https://​doi.​org/​
10.​1176/​ps.​62.7.​pss62​07_​0713.

	8.	 Susser E, Valencia E, Conover S, Felix A, Tsai WY, Wyatt RJ. Preventing recur-
rent homelessness among mentally ill men: a "critical time" intervention 
after discharge from a shelter. Am J Public Health. 1997;87(2):256–62. 
https://​doi.​org/​10.​2105/​ajph.​87.2.​256.

	9.	 Ponka D, Agbata E, Kendall C, et al. The effectiveness of case man-
agement interventions for the homeless, vulnerably housed and 
persons with lived experience: a systematic review. PLoS One. 
2020;15(4):e0230896. https://​doi.​org/​10.​1371/​journ​al.​pone.​02308​96.

	10.	 Casey R, Clark C, Smits P, Peters R. Application of implementation science 
for homeless interventions. Am J Public Health 2013;103 Suppl 2(Suppl 
2):S183-S184. (In eng). https://​doi.​org/​10.​2105/​ajph.​2013.​301729.

	11.	 Watson DP, Young J, Ahonen E, et al. Development and testing of an 
implementation strategy for a complex housing intervention: protocol 
for a mixed methods study. Implement Sci. 2014;9:138. (In eng). https://​
doi.​org/​10.​1186/​s13012-​014-​0138-4.

	12.	 Kilbourne AM, Neumann MS, Pincus HA, Bauer MS, Stall R. Implementing 
evidence-based interventions in health care: application of the replicat-
ing effective programs framework. Implement Sci. 2007;2:42. https://​doi.​
org/​10.​1186/​1748-​5908-2-​42.

	13.	 Curran GM, Bauer M, Mittman BS, Pyne JM, Stetler C. Effectiveness-imple-
mentation hybrid designs: combining elements of clinical effectiveness 
and implementation research to enhance public health impact. Medical 
Care. 2012;50(3):217–26. (In eng). https://​doi.​org/​10.​1097/​MLR.​0b013​
e3182​408812.

	14.	 Smith JD, Li DH, Rafferty MR. The Implementation Research Logic Model: 
a method for planning, executing, reporting, and synthesizing implemen-
tation projects. Implement Sci. 2020;15(1):84. https://​doi.​org/​10.​1186/​
s13012-​020-​01041-8.

	15.	 Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4(1):50. https://​doi.​org/​10.​1186/​1748-​5908-4-​50.

	16.	 Proctor E, Silmere H, Raghavan R, et al. Outcomes for implementation 
research: conceptual distinctions, measurement challenges, and research 
agenda. Adm Policy Ment Health. 2011;38(2):65–76. (In eng). https://​doi.​
org/​10.​1007/​s10488-​010-​0319-7.

	17.	 Connecticut Coalition to End Homelessness. Critical time intervention/
rapid re-housing pilot. https://​cceh.​org/​cti-​rrh/. Accessed 20 Apr 2021.

	18.	 www.​VACTI​toolk​it.​com. Housing Transitions QUERI. 6.10.2022.
	19.	 Lessard S, Bareil C, Lalonde L, et al. External facilitators and interprofes-

sional facilitation teams: a qualitative study of their roles in supporting 
practice change. Implement Sci. 2016;11:97. https://​doi.​org/​10.​1186/​
s13012-​016-​0458-7.

	20.	 Hamilton AB, Farmer MM, Moin T, et al. Enhancing Mental and Physical 
Health of Women through Engagement and Retention (EMPOWER): 
a protocol for a program of research. Implement Sci. 2017;12(1):127. 
https://​doi.​org/​10.​1186/​s13012-​017-​0658-9.

	21.	 Kilbourne AM, Almirall D, Goodrich DE, et al. Enhancing outreach for 
persons with serious mental illness: 12-month results from a cluster 
randomized trial of an adaptive implementation strategy. Implement Sci. 
2014;9:163. https://​doi.​org/​10.​1186/​s13012-​014-​0163-3.

	22.	 de Vet R, Lako DA, Beijersbergen MD, et al. Critical time intervention for 
people leaving shelters in the Netherlands: assessing fidelity and explor-
ing facilitators and barriers. Adm Policy Ment Health. 2017;44(1):67–80. 
https://​doi.​org/​10.​1007/​s10488-​015-​0699-9.

	23.	 Brown CH, Curran G, Palinkas LA, et al. An overview of research and 
evaluation designs for dissemination and implementation. Annu Rev 
Public Health. 2017;38:1–22. https://​doi.​org/​10.​1146/​annur​ev-​publh​
ealth-​031816-​044215.

	24.	 Slaughter SE, Hill JN, Snelgrove-Clarke E. What is the extent and quality 
of documentation and reporting of fidelity to implementation strategies: 
a scoping review. Implement Sci. 2015;10:129. https://​doi.​org/​10.​1186/​
s13012-​015-​0320-3.

	25.	 Finley EP, Huynh AK, Farmer MM, et al. Periodic reflections: a method 
of guided discussions for documenting implementation phenomena. 
BMC Med Res Methodol. 2018;18(1):153. https://​doi.​org/​10.​1186/​
s12874-​018-​0610-y.

	26.	 Mascayano F, Alvarado R, Andrews HF, et al. Implementing the protocol of 
a pilot randomized controlled trial for the recovery-oriented interven-
tion to people with psychoses in two Latin American cities. Cad Saude 
Publica. 2019;35(4):e00108018. https://​doi.​org/​10.​1590/​0102-​311X0​01080​
18.

	27.	 Conover S, Levitt A. CTI intervention self-assessment form. New York; 2015.
	28.	 Health Economics Resource Center (HERC). Managerial Cost Accounting. 

https://​www.​herc.​resea​rch.​va.​gov/​inclu​de/​page.​asp?​id=​manag​erial-​
cost-​accou​nting. Accessed 1 June 2021.

	29.	 Manning WG, Mullahy J. Estimating log models: to transform or not to 
transform? Journal of Health Economics. 2001;20(4):461–94. https://​doi.​
org/​10.​1016/​S0167-​6296(01)​00086-8.

	30.	 Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. 
Purposeful sampling for qualitative data collection and analysis in mixed 
method implementation research. Admin Pol Ment Health Ment Health 
Serv Res. 2015;42(5):533–44. https://​doi.​org/​10.​1007/​s10488-​013-​0528-y.

	31.	 Abraham TH, Finley EP, Drummond KL, et al. A method for developing 
trustworthiness and preserving richness of qualitative data during team-
based analysis of large data sets. Am J Eval. 2021;42(1):139–56. https://​
doi.​org/​10.​1177/​10982​14019​893784.

	32.	 Dye JF, Schatz IM, Rosenberg BA, Coleman ST. Constant comparison 
method: a kaleidoscope of data. Qual Rep. 2000;4(1):1–10. https://​doi.​
org/​10.​46743/​2160-​3715/​2000.​2090.

	33.	 Boustani MA, van der Marck MA, Adams N, et al. Developing the agile 
implementation playbook for integrating evidence-based health care 
services into clinical practice. Acad Med. 2019;94(4). https://​journ​als.​lww.​
com/​acade​micme​dicine/​Fullt​ext/​2019/​04000/​Devel​oping_​the_​Agile_​
Imple​menta​tion_​Playb​ook_​for.​37.​aspx.

https://www.ncbi.nlm.nih.gov/pubmed/17357542
https://www.huduser.gov/portal/sites/default/files/pdf/2020-AHAR-Part-1.pdf3
https://www.huduser.gov/portal/sites/default/files/pdf/2020-AHAR-Part-1.pdf3
http://www.va.gov/oei/docs/VA2018-2024strategicPlan.pdf
https://doi.org/10.1176/ps.2009.60.4.451
https://doi.org/10.1176/ps.2009.60.4.451
https://evidencebasedprograms.org/document/critical-time-intervention-evidence-summary/
https://evidencebasedprograms.org/document/critical-time-intervention-evidence-summary/
https://doi.org/10.1097/00005053-200003000-00002
https://doi.org/10.1097/00005053-200003000-00002
https://doi.org/10.1176/ps.62.7.pss6207_0713
https://doi.org/10.1176/ps.62.7.pss6207_0713
https://doi.org/10.2105/ajph.87.2.256
https://doi.org/10.1371/journal.pone.0230896
https://doi.org/10.2105/ajph.2013.301729
https://doi.org/10.1186/s13012-014-0138-4
https://doi.org/10.1186/s13012-014-0138-4
https://doi.org/10.1186/1748-5908-2-42
https://doi.org/10.1186/1748-5908-2-42
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1186/s13012-020-01041-8
https://doi.org/10.1186/s13012-020-01041-8
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://cceh.org/cti-rrh/
http://www.vactitoolkit.com
https://doi.org/10.1186/s13012-016-0458-7
https://doi.org/10.1186/s13012-016-0458-7
https://doi.org/10.1186/s13012-017-0658-9
https://doi.org/10.1186/s13012-014-0163-3
https://doi.org/10.1007/s10488-015-0699-9
https://doi.org/10.1146/annurev-publhealth-031816-044215
https://doi.org/10.1146/annurev-publhealth-031816-044215
https://doi.org/10.1186/s13012-015-0320-3
https://doi.org/10.1186/s13012-015-0320-3
https://doi.org/10.1186/s12874-018-0610-y
https://doi.org/10.1186/s12874-018-0610-y
https://doi.org/10.1590/0102-311X00108018
https://doi.org/10.1590/0102-311X00108018
https://www.herc.research.va.gov/include/page.asp?id=managerial-cost-accounting
https://www.herc.research.va.gov/include/page.asp?id=managerial-cost-accounting
https://doi.org/10.1016/S0167-6296(01)00086-8
https://doi.org/10.1016/S0167-6296(01)00086-8
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1177/1098214019893784
https://doi.org/10.1177/1098214019893784
https://doi.org/10.46743/2160-3715/2000.2090
https://doi.org/10.46743/2160-3715/2000.2090
https://journals.lww.com/academicmedicine/Fulltext/2019/04000/Developing_the_Agile_Implementation_Playbook_for.37.aspx
https://journals.lww.com/academicmedicine/Fulltext/2019/04000/Developing_the_Agile_Implementation_Playbook_for.37.aspx
https://journals.lww.com/academicmedicine/Fulltext/2019/04000/Developing_the_Agile_Implementation_Playbook_for.37.aspx


Page 16 of 16Gabrielian et al. Implementation Science           (2022) 17:67 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	34.	 Sharp A, Nguyen H, Hahn E, et al. A3-1: the just do it playbook for imple-
mentation science. Clin Med Res 2014;12(1-2):90-90. (In eng). https://​doi.​
org/​10.​3121/​cmr.​2014.​1250.​a3-1.

	35.	 Wine B, Osborne MR, Newcomb ET. On turnover in human services. 
Behav Anal Pract. 2020;13(2):492–501. (In eng). https://​doi.​org/​10.​1007/​
s40617-​019-​00399-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3121/cmr.2014.1250.a3-1
https://doi.org/10.3121/cmr.2014.1250.a3-1
https://doi.org/10.1007/s40617-019-00399-6
https://doi.org/10.1007/s40617-019-00399-6

	Comparing two implementation strategies for implementing and sustaining a case management practice serving homeless-experienced veterans: a protocol for a type 3 hybrid cluster-randomized trial
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Contributions to the literature
	Background
	Methods
	Overview
	Conceptual framework
	Critical time intervention (CTI)
	CTI implementation pilot
	Implementation strategy: Replicating Effective Programs (REP)
	Implementation strategy: enhanced REP
	Participating sites
	Study design
	Evaluation of CTI’s implementation and effectiveness
	Implementation strategy fidelity
	CTI fidelity
	CTI sustainment
	Housing stability and hospitalizations
	Outpatient service use
	HEV and case manager experiences
	Costs and return-on-investment (ROI)
	Assessing CTI costs as actually implemented
	Costs of implementation strategies
	ROI of CTI and implementation strategies

	Contextual factors
	Qualitative data collection
	Aftercare staff semi-structured interviews
	HEV semi-structured interviews
	Periodic reflections
	Analyses

	Products to support the continued spread and sustainment of CTI in aftercare
	Business case analysis
	Implementation playbook

	Discussion
	Acknowledgements
	References




