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NEW INVESTIGATOR

RESUME AND SUMMARY OF DISCUSSION: This application proposes to test the efficacy of a
clinical decision support system, Priority for the First Nursing Visit Tool (PREVENT) and test its
effectiveness among patients to reduce rehospitalization rates after patients are released from the
hospital. This is a highly significant study, as it addresses hospital to homecare transition and aims to
reduce rehospitalization. There is strong rigor of prior research which shows immediate home visits
after hospital release can improve outcomes. This is a strong team of investigators with relevant
experience in clinical decision-making informatics and home health research, and a strong
environment. This is an innovative project, as it is a technology-enabled home health care intervention
and clinical decision support in the homecare setting. Several strengths in the approach were noted,
including a thorough description of the qualitative and quantitative methods, a descriptive overview of
the evaluation plan, and good use of the RE-AIM model. However, reviewers felt the approach had
moderate scientific rigor and highlighted several weaknesses. There is no mention of a theoretical
framework and workflow integration was not clearly addressed. Reviewers wondered how participants
will be recruited for the qualitative portion of the study and are unsure why the two hospitals mentioned
were chosen. In addition, sex as a biological variable was not adequately addressed. Overall, reviewers
agreed the study is innovative and highly significant and could have a high impact on rehospitalization
among patients released from hospital.

DESCRIPTION (provided by applicant): Improving patient prioritization during hospital-homecare
transition: A mixed methods study of a clinical decision support tool. Each year, more than 5 million
patients are admitted to the approximately 12,000 homecare agencies across the United States. About
20% of homecare patients are rehospitalized during the homecare episode, with as many as 68% of
these rehospitalizations occurring within the first two weeks of services. A significant portion of these
rehospitalizations may be prevented by timely and appropriately targeted allocation of homecare
services. The first homecare nursing visit is one of the most critical steps of the homecare episode. This
visit includes an examination of the home environment, a discussion regarding whether a caregiver is
present, an assessment of the patient capacity for self-care, and medication reconciliation. A unique
care plan is created based on this evaluation of the patient’s needs. Hence, appropriate timing of the
first visit is crucial, especially for patients with urgent healthcare needs. However, nurses often have
very limited and inaccurate information about incoming patients and patient priority decisions vary
significantly between nurses. We developed an innovative decision support tool called “Priority for the
First Nursing Visit Tool” (PREVENT) to assist nurses in prioritizing patients in need of immediate first
homecare nursing visits. In a recent efficacy pilot study of PREVENT, high-risk patients received their
first homecare nursing visit a half day sooner as compared to the control group, and 60-day
rehospitalizations decreased by almost half as compared to the control group. The proposed study
assembles a strong interdisciplinary team of experts in health informatics, nursing, homecare, and
sociotechnical disciplines to evaluate PREVENT in a pre-post intervention effectiveness study.
Specifically, the study aims are: Aim 1) Evaluate the effectiveness of the PREVENT tool on process
and patient outcomes. Using survival analysis and logistic regression with propensity score matching
we will test the following hypotheses: Compared to not using the tool in the pre-intervention phase,
when homecare clinicians use the PREVENT tool, high risk patients in the intervention phase will: a)
receive more timely first homecare visits and b) have decreased incidence of rehospitalization and have
decreased emergency department (ED) use within 60 days. Aim 2) Explore PREVENT’s reach and
adoption by the homecare admission staff and describe the tool’s implementation during homecare
admission. Aim 2 will be assessed using mixed methods including homecare admission staff interviews,
think-aloud simulations, and analysis of staffing and other relevant data. This innovative study
addresses several National Institute of Nursing Research strategic priorities, such as promoting
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innovation and using technology to improve health. Mixed methods will enable us to gain in-depth
understanding of the complex socio-technological aspects of hospital-homecare transition.

PUBLIC HEALTH RELEVANCE: Our work is focused on building and evaluating one of the first
evidence-based clinical decision support tools for homecare in the United States. Our results have the
potential to standardize and individualize nursing decision making using cutting-edge technology and to
improve patient outcomes in the homecare setting.

CRITIQUE 1

Significance: 1
Investigator(s): 1
Innovation: 1
Approach: 5
Environment: 1

Overall Impact: This application is from a New Investigator addresses a highly significant issue — high
rates of rehospitalization among patients released from hospital to home health care. The research
team proposes to test the efficacy of PREVENT (Priority for the First Nursing Visit Tool), which in a
small pilot study suggested effectiveness in cutting time to first home health visit for “high risk” patients
and reducing rehospitalization rates. The current study seeks to test effectiveness in a larger sample of
patients and examine implementation in partnership with the Visiting Nurses Association of New York.
The proposal presents both a strong scientific premise and high rigor of prior research. The
investigative team is strong, convening investigators with impressive backgrounds in home health
research, informatics, and clinical decision making. The proposed intervention is highly innovative and
consistent with national recommendations promoting person-centered, seamless, and technology-
enabled home health care interventions. The major weakness of the proposal is in the methodological
approach (moderate scientific rigor), which in this reviewer’s opinion misapplies the RE-AIM
implementation framework and does not adequately justify selection of just two hospitals within the
same hospital system to examine implementation. Sex as a biological variable is not adequately
addressed. However, there were also a number of strengths in the Approach section. Overall, this is
viewed as a highly significant and innovative proposal that requires additional attention to scientific
rigor.

1. Significance:
Strengths

* Maijor: The proposed research is highly significant. Almost 5 million people receive homecare in
the U.S. and these numbers are expected to increase substantially over the next 15 years. A
majority of these patients (70%) are admitted to homecare from hospitals. The complexity of
these patients and the challenges of hospital-to-home transition contributes to a 20%
rehospitalization rate, with a majority of returns to hospital occurring in the first two weeks of
homecare. There is rigorous prior research, some conducted by members of the study team,
showing that certain clinical decisions (e.g., “frontloading” home visits) can improve outcomes in
some home healthcare patients.

* Major: CMS requires an initial patient assessment within 48 hours of homecare admission;
however, there is currently no widely used method of prioritizing patients at highest need both
for assessment and visit frontloading. PREVENT will use the investigators prior work in clinical
decision support systems to automate this prioritization process, with the goal of reducing
rehospitalizations. In pilot testing, this approach resulted in earlier visits for high priority patients
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and cut rehospitalization by almost half. Thus, there is a strong scientific premise for the
proposed work and high potential impact on public health.

Weaknesses
* None noted.

2. Investigator(s)
Strengths

« Major: Pl Topaz is a New Investigator with an impressive publication record. The proposed
study is an outgrowth of his prior dissertation work on patient prioritization in home health care.
He was also involved in development of a now widespread system for clinical decisionmaking in
post-acute care (D2S2).

« Major: Two of the Co-Is, Cato and Sockolow, have strong backgrounds in informatics, with
specific concentrations in clinical decision support (Cato) and home health care informatics
(Sockolow). Notably, Dr. Sockolow is also trained in mixed methods research approaches as
they relate to informatics in home health.

» Major: Co-I McDonald from VNSNY has 20 years experience conducting research in home
health nursing.

» Moderate: Dr. Bowles is a more senior researcher with decades of experience in home health
research and clinical decision support.

« Major: Several, if not all, of the study team members have a history of collaboration.
Weaknesses
* None noted.

3. Innovation
Strengths

* Major: The proposed work contributes to testing one of the first evidence-based clinical decision
support systems for homecare in the U.S. and facilitates recommendations for frontloading and
person-centered care. It is consistent with Institute of Medicine recommendations that homecare
be person-centered, seamless, and technology-enabled.

Weaknesses
* None noted.

4. Approach
Strengths

* Major: The overall mechanics of how the study will be carried in terms of data collection,
transfer, and analysis have been carefully considered. The data sources are appropriate and
match the primary and secondary study outcomes.

* Major: Both the quantitative and qualitative analytic methods and their corresponding data
sources are nicely laid out in Table 2 (although as noted below their organization within the RE-
AIM framework is viewed as inappropriate).

* Moderate: Both quantitative and qualitative data analysis methods are well described.
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Weaknesses

Major: The RE-AIM framework focuses on expanding the public health impact of evidence-
based interventions. With that in mind, it seems an inappropriate implementation framework for
this study to determine intervention efficacy and explore use of the intervention at two sites
within a single hospital system. Also note that this is a framework, not a conceptual model as
described in the proposal, and the proposal lacks any appropriate conceptual model.

Major: The study will source patients from one large and one small hospital within a single
hospital system. It is not clear why these two hospitals were chosen; if diversity of setting is
important, it is not clear that choosing just two hospitals will provide the variability needed to
fully assess barriers and facilitators to implementation.

Minor: The investigators state that PREVENT was developed using a “strong theoretical model”
but do not name this model or describe its application to the instrument.

Moderate: Calculation of the PREVENT score from the EHR is critical to the success of the
project. It would be helpful to have more information on what exactly is involved in making this
happen, as integrating fields into the EHR can be challenging.

Moderate: More information on what is included in the pre-intervention “educational sessions”
for VNSNY admissions staff.

Major: There is no specific description of Aim 2 recruitment or corresponding justification.

Minor: It is not clear how “next day follow-up” with admissions staff is possible — how do the
researchers get back information from staff in real time?

Minor: More information on how (and with who) the qualitative questions will be piloted should
be provided.

Moderate: It is not clear who is being targeted by the end-user computing satisfaction survey.

Moderate: The investigators state multiple times that they will “match” the quantitative and
qualitative analyses, but it is not clear what is meant by this or how it will be done. Does this
refer to triangulation? How exactly will this be done? Also, anticipated end products from the
qualitative analysis should be specifically noted.

Minor: Sex is listed as a covariate but its potential to serve as an important biological factor is
not addressed.

5. Environment

Strengths

Major: Strong environment. This is a collaboration between Columbia University, Drexel
University, and University of Pennsylvania nursing schools. All three are positioned to provide
the investigators with the intellectual and administrative environment necessary to complete the
proposed research.

Major: Two investigators are from the Visiting Nurse Service of New York, which will play a key
role in carrying out the proposed research. Notably, VNSNY is home to a Center for Home Care
Policy & Research. A strong letter of support from VNSNY is provided.

Moderate: Clinical sites are New York Presbyterian Hospital Irving Medical Center and NYP
Allen Hospital, which should provide sufficient patient numbers for the study.

Weaknesses
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* Major: None noted.

Study Timeline
Strengths

* Timeline is provided and is appropriate to the study aims and activities.
Weaknesses

*  None.

Protections for Human Subjects

Acceptable Risks and/or Adequate Protections

Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):
Acceptable

Inclusion Plans
» Sex/Gender: Distribution justified scientifically
» Race/Ethnicity: Distribution justified scientifically
« For NIH-Defined Phase Il trials, Plans for valid design and analysis:
* Inclusion/Exclusion Based on Age: Distribution justified scientifically

Budget and Period of Support
Recommend as Requested
Recommended budget modifications or possible overlap identified:

CRITIQUE 2

Significance: 3
Investigator(s): 2
Innovation: 2
Approach: 2
Environment: 2

Overall Impact: The investigators propose to further investigate the use of PREVENT, a scoring
system to help home health care provider organizations determine which patients need home health
visits within the first 24 hours of hospital discharge. Pilot data from a pre-post study showed about a
very large (~10% absolute, ~50% relative) decrease in readmissions with 60 days, but lacked rigorous
adjustment for potential confounders, and did not include the qualitative analyses proposed in this
follow-up. Despite the important of the topic area, the proposal’s justification of the significance is
somewhat undermined by citing several old findings that may have changed during the last ten years,
especially with the increased focus on readmissions during this time. This magnifies a concern
regarding how decreasing the time until the first visit by a mean of about 12 hours in the pilot study
could have had such a large effect on readmissions. One other issue is that the approach does not
consider sex as a relevant variable. However, the large effect on readmissions in the pilot data
nonetheless show that the rigor of the prior research is sufficient to justify this study. When the
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excellent investigative team, innovation, and environment are considered, this well-rounded proposal
has moderate potential to have a large impact on home care.

1. Significance:
Strengths

» Given the widespread use of home care and predicted increase in its volume, and given the
fragility of the patient population that receives home care, this work on improving its efficacy is
of high significance.

» Pilot data from a pre-post study showed about a very large (~10% absolute, ~50% relative)
decrease in readmissions with 60 days.
Weaknesses

« The proposal’s justification of the significance is somewhat undermined by citing several old
findings that may have changed during the last ten years, especially with the increased focus on
readmissions during this time. This magnifies a concern regarding how decreasing the time
between discharge and the first home visit by a mean of under 12 hours in the pilot study could
have had such a large effect on readmissions. This enormous effect size is insufficiently
recognized and acknowledged in the proposal. Further detail and discussion is necessary
regarding whether this is expected based on the intervention alone, or whether it may be due to
shortcomings in the pilot study. (moderate)

2. Investigator(s):
Strengths

« The investigative team is excellent, with expertise in nursing, informatics and homecare. There
is representation from personnel familiar both with the intervention to be tested and the home
care agency that will provide it.

» The investigators have a track record of working together and in this research area.
Weaknesses
* None noted

3. Innovation
Strengths

* Innovative to study the use of clinical decision support in the homecare setting.
Weaknesses

* None noted

4. Approach

Strengths
» Excellent comprehensive use of the RE-AIM model in guiding the evaluation.
» Figure 1 is a good overview of the steps of the evaluation plan.

+ Good use of tables to show how different aspects of the evaluative plan are addressed.
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During step 2 of the pre-intervention phase, it would also be interesting to examine the extent of
concordance with current pre-intervention recommendations for front-loading, as this would
allow for examination of discrepancies between PREVENT and implicit judgment without the
PREVENT score influencing this judgment.

Good justification of why the pre-post design was the best available method to study this
intervention, given the use of a single home health care provider and the risk of contamination.

Commendable use of RHIO data to address the challenge of collecting utilization data across
organizations.

Weaknesses

If pilot data shows that ~75% of patients are classified as high-risk, and especially since
clinicians will be encouraged not to rely on the use of PREVENT alone (which may result in
even more patients being tagged as high-risk), it seems like it may be difficult for VNSNY to do
>75% of visits normally planned to occur within 2 days within 1 day, since that represents just
50% of the normal time. This is addressed in the proposal itself, but not in letters from VNSNY
representatives. Even if VNSNY is able to achieve this increased responsiveness, it may be
concerning for generalizability to other provider organizations. (minor)

To the extent that INYP contains important data used to calculate PREVENT, it could result in
clinicians spending less time reviewing patient’s electronic health record, and simply using the
PREVENT score. (minor)

To the extent that INYP already offers the data that will be used in PREVENT, it undermines the
justification that home care providers are frequently unable to prioritize home visits because the
necessary data is incorrect or missing. (minor)

The approach does not consider sex as a relevant variable. (minor)

5. Environment

Strengths

The size and infrastructure of VNSNY is a good setting for the first test of this intervention,
although external validity to other home care provider organizations may be an issue in the
future, even if this study detects an effect.

Weaknesses

See above

Study Timeline

Strengths

Weaknesses

Protections for Human Subjects

Acceptable Risks and/or Adequate Protections
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« Commendable mention of potential delay in home visits for patients deemed to be
low/moderate-risk by PREVENT.

Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):
Acceptable

Inclusion Plans
+ Sex/Gender: Distribution justified scientifically
* Race/Ethnicity: Distribution justified scientifically
* For NIH-Defined Phase Il trials, Plans for valid design and analysis:

* Inclusion/Exclusion Based on Age: Distribution justified scientifically

Budget and Period of Support
Recommend as Requested
Recommended budget modifications or possible overlap identified:

CRITIQUE 3

Significance: 3
Investigator(s): 1
Innovation: 3
Approach: 3
Environment: 1

Overall Impact: This project addresses triage decision-making of home health RNs to address patient
prioritization using clinical decision support. Home care CDS is a significant opportunity and targeting
the decision-maker (i.e. the RN) could improve timely care if effective. Its 2 main aims address the
effectiveness of the CDS on process and patient outcomes and its reach and implementation in home
care. The rigor of prior research is clearly addressed, and preliminary studies point to the acceptability
and accuracy of the CDS. The approach to validating the knowledge underlying PREVENT is state of
the art and CDS methods align with other studies in the field except for a low focus on usability and
workflow integration. Sex as a biological variable is not described. Not clearly addressing workflow
integration and usability as an aim limits the rigor and reproducibility of this proposal and makes their
data collection and analysis somewhat unclear. In CDS development and testing, it is more typical to
examine usability apart from implementation, but it appears to be addressed along with implementation
in aim 3 instead of as a formative step prior to implementation. The relatively high # of cases classified
as “high priority” in preliminary studies could create alert fatigue on the part of the home health triage
team, an important unintended consequence to track. Overall, this proposal could have high impact but
weaknesses in the approach reduce enthusiasm for its promise.

1. Significance:
Strengths

* Need for improved triage decision making of home health admission RNs is now and will
continue to be an important health care challenge.

* Rigor of prior research and strategies for addressing them in current proposal are outlined.
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Weaknesses

* Low focus on workflow integration evidence and the importance of doing so to avoid CDS
unintended consequences.

2. Investigator(s):
Strengths

« Early investigator with strong publication record and experienced team.
Weaknesses

* None identified

3. Innovation:
Strengths

* Building one of the first CDSS for homecare RNs.

+ Aligns with IOM recommendations and NINR strategic priorities.
Weaknesses

« Is limited in its applicability to build the science of CDS for nursing because of not addressing
usability outside of satisfaction, although | do see that there are a couple of questions in the
satisfaction measure that hint at usability. (minor weakness)

4. Approach:
Strengths
» Using RE-AIM is a strong way to address CDS implementation needs.

» Preliminary studies to build and validate the CDSS are useful and align with other’s strategies to
develop and validate predictive models to inform CDS.

Weaknesses
» Limited focus on usability and workflow integration (minor-moderate weakness)

» Design for effectiveness is of lower rigor to examine impact of CDS and could be strengthened
by considering strategies to limit bias from pre-post studies although | do acknowledge
justification why the design was chosen (moderate weakness).

« The relatively high # of cases classified as “high priority” in preliminary studies could create alert
fatigue on the part of the home health triage team, an important unintended consequence to
track (moderate weakness).

5. Environment:
Strengths

» Good resources within institution and in the clinical setting of interest.
Weaknesses

* None identified.

Study Timeline
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Strengths

Weaknesses

Protections for Human Subjects
Acceptable Risks and/or Adequate Protections
* Appears to address protection adequately.
Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):
Acceptable

Inclusion Plans
« Sex/Gender: Distribution justified scientifically
» Race/Ethnicity: Distribution justified scientifically
« For NIH-Defined Phase Il trials, Plans for valid design and analysis: Scientifically acceptable
» Inclusion/Exclusion Based on Age: Distribution justified scientifically

Budget and Period of Support
Recommend as Requested
Recommended budget modifications or possible overlap identified:

THE FOLLOWING SECTIONS WERE PREPARED BY THE SCIENTIFIC REVIEW OFFICER TO
SUMMARIZE THE OUTCOME OF DISCUSSIONS OF THE REVIEW COMMITTEE, OR REVIEWERS’
WRITTEN CRITIQUES, ON THE FOLLOWING ISSUES:

PROTECTION OF HUMAN SUBJECTS: ACCEPTABLE

INCLUSION OF WOMEN PLAN: ACCEPTABLE

INCLUSION OF MINORITIES PLAN: ACCEPTABLE

INCLUSION ACROSS THE LIFESPAN PLAN: ACCEPTABLE

COMMITTEE BUDGET RECOMMENDATIONS: The budget was recommended as requested.

Footnotes for 1 R01 NR018831-01; Pl Name: Topaz, Maxim

NIH has modified its policy regarding the receipt of resubmissions (amended applications).
See Guide Notice NOT-OD-14-074 at http://grants.nih.gov/grants/guide/notice-files/NOT-OD-
14-074.html. The impact/priority score is calculated after discussion of an application by
averaging the overall scores (1-9) given by all voting reviewers on the committee and
multiplying by 10. The criterion scores are submitted prior to the meeting by the individual
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reviewers assigned to an application, and are not discussed specifically at the review meeting
or calculated into the overall impact score. Some applications also receive a percentile
ranking. For details on the review process, see
http://grants.nih.gov/grants/peer_review_process.htm#scoring.
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