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Background: For patients with complex health and social needs, care coordination
is crucial for improving their access to care, clinical outcomes, care experiences,
and controlling their healthcare costs. However, evidence is inconsistent
regarding the core elements of care coordination interventions, and lack of
standardized processes for assessing patients’ needs has made it challenging for
providers to optimize care coordination based on patient needs and
preferences. Further, ensuring providers have reliable and timely means of
communicating about care plans, patients’ full spectrum of needs, and
transitions in care is important for overcoming potential care fragmentation. In
the Veterans Health Administration (VA), several initiatives are underway to
implement care coordination processes and services. In this paper, we describe
our study underway in the VA aimed at building evidence for designing and
implementing care coordination practices that enhance care integration and
improve health and care outcomes for Veterans with complex care needs.
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Methods: In a prospective observational multiple methods study, for Aim 1 we will use
existing data to identify Veterans with complex care needs who have and have not
received care coordination services. We will examine the relationship between receipt of
care coordination services and their health outcomes. In Aim 2, we will adapt the Patient
Perceptions of Integrated Veteran Care questionnaire to survey a sample of Veterans
about their experiences regarding coordination, integration, and the extent to which their
care needs are being met. For Aim 3, we will interview providers and care teams about
their perceptions of the innovation attributes of current care coordination needs
assessment tools and processes, including their improvement over other approaches
(relative advantage), fit with current practices (compatibility and innovation fit),
complexity, and ability to visualize how the steps proceed to impact the right care at the
right time (observability). The provider interviews will inform design and deployment of a
widescale provider survey.

Discussion: Taken together, our study will inform development of an enhanced care
coordination intervention that seeks to improve care and outcomes for Veterans with

complex care needs.
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Introduction

Care coordination has proved essential for improving patients’
access to care (1), clinical outcomes (2-4), and experiences of care
(3, 5-7), as well as increasing provider satisfaction (8) and
decreasing or controlling healthcare costs (7, 8), including among
Veterans receiving care from the US Department of Veterans
Affairs (VA) health care facilities (5, 7, 9). Although evidence to
date is inconsistent regarding the design and effectiveness of
tools to assess care coordination needs (10-12), care
coordination appears to be most successful for patients with
conditions that increase their risk for hospitalization, mortality
and higher costs (3, 9, 13, 14). Such high-risk, high need
populations are not limited to those with a specific set of
comorbidities and may include people with health-related social
needs (15, 16). Care coordination for people with complex care
needs is multidimensional and spans a continuum of care (17-
19). It encompasses reliable and valid patient assessment;
effective communication between patient, caregiver, and
providers; and linkages between the family, community, and
healthcare system (17, 20). Integration across domains of care is
needed, rather than separate care coordination layers (21).

In the VA, evidence on care coordination for patients with
complex care needs has been emerging. In the randomized trial
of enhanced care coordination services within the VA Patient
Aligned Care Team (PACT) Intensive Management (PIM)
model, adding care coordination to the established and effective
PACT model (1, 7, 22, 23) increased patients’ primary care and
social work services, and outpatient healthcare costs. The
intervention was also associated with decreased inpatient costs,
resulting in similar total costs of care (7) and modest
improvements in patient experiences of care (5). Bauer and
colleagues demonstrated in a randomized stepped-wedge
implementation trial that incorporating a facilitator into the
mental health team led to decreased mental health
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hospitalizations for patients with serious mental illness, and for
those with more complex conditions, improved mental health
component scores as well (9). Attention to the unique and
complex needs of women Veterans also highlights the potential
for care coordination to improve pregnancy and birth outcomes
(24-26), and Medicare patients have benefited from care
coordination after hospitalization through reduced mortality and
healthcare costs (27). Receiving care in an integrated care
setting like the VA when there are multiple providers might
appear to be fragmented. However, integrated care with multiple
providers may minimize hospitalizations for ambulatory care
sensitive conditions, and enhance access to more timely or
specialized care (28).

Despite this evidence, the extent to which care coordination is
contributing to outcomes is not fully known. The core elements of
care coordination interventions for patients with complex care
needs have varied considerably across interventions and patient
populations (20, 21). Core elements of care coordination
interventions as described in a 2018 VA State of the Art
Conference on Care include the contextual factors, locus (setting,
level, and purpose), and design features (mechanisms and types
of coordination such as structural, functional, normative,
interpersonal, and clinical) and are essential in the design and
evaluation of care coordination interventions (29, 30). In
practice, lack of standardized needs assessment tools and
processes has made it challenging for healthcare providers to
determine the optimal amount and type of care coordination
services based on patient needs and preferences (31), and thus to
measure the dose-response relationship. Ideally, care coordination
ensures that accountable structures and processes are in place for
communication and integration of a comprehensive care plan
across providers and settings that is aligned with patient and
family needs, preferences, and goals (32). Further, ensuring that
engaged care providers have reliable and timely means of

communication about care plans is essential to inform provider
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actions and to overcome the potential for care fragmentation. A key
challenge in delivering integrated patient care is to optimally
balance coordination and patient centeredness.

The purpose of this paper is to outline what is known and not
known about care coordination and its impacts among Veterans
and describe our study underway in the VA. We will conduct a
prospective observational multiple methods study, which will
gauge the relationship between care coordination services and
subsequent healthcare use among Veterans with complex care
needs, assess Veterans™ perspectives about care integration in the
services they have received, and assess provider perspectives
about care integration and care coordination tools and processes.
We describe potential limitations to our approach as well.
Finally, we highlight how our approach may inform evidence
health care
implementation of an improved care model that incorporates

building in other systems that can inform
these perspectives, addresses the identified needs, and focuses
care on aspects with the greatest potential to improve patient

outcomes.

Theoretical framework and logic model

In our prior work, we explored the linkages between care
coordination theory and practice and considered three specific
domains—the context surrounding an intervention, an
intervention’s locus (setting, level, and purpose), and elements of
its design (mechanisms and types of interventions) (29, 30). The
linkages from theory to practice underpin measurement
development and testing, which is important for evaluating care
coordination processes and intermediate outcomes, and patient
experiences of care coordination interventions.

To operationalize and develop measures to examine how care
coordination relates to patient outcomes, we viewed care
coordination as a process with a sequence of steps and
corresponding outcomes to be measured. Figure 1 depicts
components in a graphical chain of logic with a diamond box for
care coordination tools and processes for assessing patient needs,
arrows for the process flow, dotted lines for associations,
rounded boxes for intermediate outcomes, rectangles for health
states, and ovals for harms. In this case, the process starts at the
point of assessing a person’s needs and risks and posits the
cause-and-effect relationships from that point onward that may
result in favorable or unfavorable systems-level and patient-level

outcomes, and informs key questions, such as:

1. At a population level (and without intervention), what are the
predicted outcomes for each risk group as determined by a care
coordination needs assessment?

2. What is the effect of a needs-assessment-determined risk group
intervention (assigned care coordination resources) on
outcomes (e.g., morbidity, mortality, health care use and costs).

3. In the absence of intervention, what proportion of patients are
categorized into the “wrong” risk group (and proceed to have

outcomes at different levels/rates than expected)?
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4. What are the associations between care coordination services
and receiving the “right care at the right time™?

5. Even with care coordination services, what proportion of
patients do not receive any care or optimal care
(“suboptimal/wrong care”)?

6. What is the effect of “right care at the right time” on outcomes

(e.g., morbidity, mortality, health care use and costs)?
Study aims

With this guiding logic model, our multiple methods study
comprises three aims intended to begin to address some but not
all aspects. For Aim 1, we will focus on components 1-3 in the
logic model by characterizing and comparing relationships
between care coordination processes and health and care
outcomes among Veterans with complex care needs. We will
begin to address components 4 and 5 by surveying Veterans
about their experiences regarding care coordination and the
extent to which their needs were met (Aim 2). We will also
interview and survey providers (Aim 3) about their perceptions
of the attributes of care coordination needs assessment tools and
processes that VA sites have implemented, including their
improvement over other approaches (relative advantage), their fit
with current practices at their facility (compatibility and
innovation-fit), complexity, and the ability to visualize how the
steps proceed to impact the right care at the right time
(observability). To assess the extent to which the right care
happens at the right time to potentially impact outcomes
(component 6), we will combine information gathered from all
three aims to describe scenarios that will exemplify the need for
a future implementation study. Taken together our approach will
inform development of enhanced care coordination processes
with a goal of improving care integration and patient outcomes.

Methods and analysis

As a multiple methods study, we have three aims, each with
specific research questions, hypotheses, and design aspects. The
design and methods for each study aim follows.

Aim 1: relationships between process and
outcomes

Research questions and hypotheses

In aim 1 our main research question is “Are care coordination
services associated with differences in health and care outcomes,
including emergency department (ED) and urgent care (UC)
visits, hospitalizations, mortality, and healthcare costs among
Veterans with complex care needs?” We hypothesize that receipt
of care coordination services will be associated with fewer ED/
UC visits and hospitalizations, decreased mortality, and reduced
or neutral healthcare costs among these Veterans.
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FIGURE 1
Logic model: operationalizing care coordination process & outcomes.
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Objective and study sample

We will characterize and compare the relationship between
receiving care coordination services and subsequent healthcare
use, health outcomes, and healthcare costs among Veterans with
high-risk, high-need conditions in a prospective observational
study. With existing data available in the VA’s electronic health
record (EHR), VA-purchased care claims, and Medicare claims
data from the Centers for Medicare and Medicaid Services
(CMS), we will identify and match Veterans with complex care
needs with and without care coordination services based on
clinical and sociodemographic characteristics
healthcare use. The VA lacks

assessment in the EHR, but does include a means to identify

and prior
a standardized care needs

Veterans with high risk for hospitalization and/or mortality,
based on annual care assessment of needs (CAN) scores (33).
Those with a CAN score of 85 or greater, indicating their
predicted probability for hospitalization and/or mortality at one-
year is at or above the 85th percentile, will be included. The
CAN score is generated from VA EHR data and includes
information on sociodemographic characteristics, chronic illness
measures (including the Deyo-Charlson comorbidity index), VA
healthcare use, vital sign parameters, laboratory test values,
specific medication use, and 18 drug interactions. The CAN
score has been well validated for predicting hospitalization and
mortality and is in wide use in the VA. Use of the CAN score
allows us to identify those most likely to benefit from care
coordination and explore the relationships with processes and
outcomes. Exclusion criteria include CAN score less than 85 and
missing data for key variables required for matching. We will
follow Veterans with complex care needs, with and without care
coordination services over time to examine and compare their
healthcare use, costs, and health outcomes.

To assess use of care coordination services, we will rely on
information from VA documentation of service provision. In the
VA, care coordination is documented as specific services in
accordance with CMS coding and using Current Procedural
Terminology (CPT) codes, transitional

including care
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management, chronic care management and complex chronic
care management codes and with detailed requirements for who
can deliver the services and how frequently the services can be
reported for CMS. VA care is not subject to the CMS frequency
limits, however. Table 1 provides information on the CPT code
categories and types of care coordination that will be used in our
study.

In planning this study, we queried the VA Corporate data
warehouse to gauge the volume of care coordination workload in
selected sites involved in the early phase of VA Care
Coordination and Integrated Case Management initiative, which
aimed to begin standardizing care coordination assessment across
VA facilities (37). For Aim 1 we will include all VA facilities that

offer care coordination services.

Outcome measures

Pilot data from FY2018 from one VA medical center were used
to estimate a conservative sample size of cases (those with a needs
assessment documented) and comparator patients for at least 12
VA facilities. We estimated a minimum of 88 cases per site; and
with a 1:1 match for comparators, a total sample of 2,112. With
growth in the number of VA sites expanding and documenting
care coordination services, we expect this number to be easily
surpassed during the observation period (FY2019-FY2021).

Emergency Department (ED) visits

In the pilot data, there were an average of 15.5 ED visits per
year in Veterans with care coordination. We estimated Veterans
without care coordination to have 26 ED visits per year. With an
estimated sample size and ED visit rates, we calculated 98.6%
power to detect a difference of 20% in ED visits per year
between those with and without care coordination, which is in
line with prior studies (38).

Healthcare costs
We will estimate annual total healthcare costs (VA and
Medicare), ED, UC,

including outpatient, inpatient, and
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TABLE 1 CPT codes for care coordination services, description of services and allowed billing frequency based on Medicare requirements.

CPT Description

Providers who can deliver service

Allowed frequency of billing

TCM Code Transitional care management services with Physician or non- physician practitioner such as PA, | At post-hospital discharge;
Codes 99496 moderate medical decision complexity NP, CNS, and CNM visit within 7 days of discharge
Code Transitional care management services with high At post-hospital discharge;
99495 medical decision complexity visit within 14 days of discharge
CCM Code Chronic care management for a patient with Physician or non- physician practitioner such as PA, | Once per calendar month; at least
99490 multiple chronic conditions NP, CNS, and CNM, and their clinical staff such as RN, | 20 min of time spent with patient per
SW, and LPN month
CCCM Code Complex chronic care management for a patient Once per calendar month; 60 min of
Codes 99487 with multiple chronic conditions time spent with patient per month
CCM Code Each additional 30 min of time spent per month | Physician or non- physician practitioner such as PA, | Once per calendar month
Codes 99489 with patient on complex chronic care management | NP, CNS, and CNM
services
Code Add on to initial CCM visit At time of in- person visit when
G0506 | At time of in-person visit providing care
when providing care plan. Plan; can be billed only once
Can be billed only once
Code Case management services 15-minute intervals; only used in VA,
T1016 no longer used by
CMS since 2013

Medicare Learning Network (34); Isetts et al. (35); Rivera et al. (36).

TCM, transition care management; CCM, chronic care management; CCCM, complex chronic care management; PA, physician assistant; NP, nurse practitioner; CNS,
certified nurse specialist; CNM, certified nurse midwife; RN, registered nurse; SW, social worker; LPN, licensed practical nurse; VA, Veterans Affairs.

medication costs. For power calculation estimates, we rely on Yoon
et al. (7), which indicates unadjusted VA costs for complex patients
at $31,956 (95% CI $29,840, $34,443) in 2015 dollars. We estimated
that we will have a minimum of 85.1% power to detect an effect
size of 0.13-0.20 between Veterans with and without care
coordination. We have considered the anticipated larger variance
in costs expected as reported in prior research for cost
estimations that include both VA and Medicare costs (1, 39, 40).

Mortality

We considered experience of Wang et al. (33), and our own
preliminary analysis of primary care patients with risk scores
indicating high-risk, in which yearly mortality rates ranged from
6.2% to 7.9%. Using data from VA and CMS mortality sources
(41), conservatively, using a 5% mortality rate among Veterans
with care coordination, we have 81% power to detect a
significant odds ratio (OR) of 1.6, with power increasing to 88%
if the mortality rate among Veterans without care coordination is
8%.

Analysis

We will describe and compare Veterans with complex care
needs, with and without care coordination services along each
outcome measure using descriptive statistics and visualizations
including counts and proportions for categorical variables, and
means, standard deviations, ranges, and quartiles for continuous
variables, as well as 95% confidence intervals (CI) for all
proportions and means. Unadjusted comparisons between the
two groups will be tested using t-tests or Chi-squared tests. We
will test the hypothesis that outcomes improved among Veterans
with care coordination compared with Veterans without care
coordination using regression models and an appropriate
matching (e.g., propensity score matching) approach (42). As an
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observational study in which we are interested in assessing
treatment effects, matching will allow us to compare outcomes
for Veterans with and without care coordination services.
Regression models planned include generalized linear mixed
models (GLMM), logistic GLMM, and generalized estimated
equations (GEE). Cost outcomes will be modeled with GEE to
provide flexibility in choice of distribution and link function (43).

Aim 2: Veterans' perspectives

Research question and hypotheses

For Aim 2, the main research question is “Are care
coordination services associated with differences in perceived
care integration and patient centeredness of care among Veterans
with complex care needs? We hypothesize that Veterans with
high-risk, high-need conditions with complex care needs who
receive care coordination services will report greater levels of care
integration and patient-centeredness than those who do not
receive these services.

Objective and study sample

We will assess Veterans™ perspectives about their experiences
with care coordination, integration with other healthcare services,
and perceived health impacts. We will sample and recruit
participants from among Veterans identified in Aim 1 from
FY2021 and based at VA sites with active care coordination
programs (29 sites). Initially approved for a sample of 2,500
Veterans, we will invite participants from the selected sites and
using a proportionate random sample of those with and without
care coordination services.
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Measures

Measures will be drawn from an adaptation of Singer’s
Framework for Measuring Integrated Patient Care (32) and the
Patient Perceptions of Integrated Veteran Care (PPIC 2.1) survey
instrument (44), which has been validated and psychometrically
tested to collect information on patients’ care coordination
experiences.

The PPIC 2.1 survey includes items organized under six
dimensions of integrated patient care including: (1) staff

knowledge about the patient’s medical history (3-item
dimension), (2) provider support for the patient’s self-directed care
(5-item dimension), (3) test result communication (3-item

dimension), (4) provider knowledge of the patient (5-item
dimension), (5) provider support for medication adherence and
home health management (4-item dimension) and (6) specialist
knowledge about the patient’s medical history (2-item dimension)
(Table 2).

Measures for analysis will be constructed from the six
dimensions of the validated questionnaire items of the PPIC 2.1.
Additional validated items will verify provider attribution,
measure potential differences in individual tendency to give more
positive or negative responses using the standardized life
test-revised (LOT-R) (45),
information about Veterans’ sociodemographic characteristics.
Surveys will be linked with existing VA and CMS data to verify
or ascertain Veterans’ sociodemographic characteristics, and to

orientation scale and provide

ascertain their clinical characteristics and healthcare use,
including use of care coordination services.

To account for clustering by VA site, we considered an intra-
class correlation coefficient of 0.01. Previous work by Benzer
et al. (46) using an adaptation of the PPIC instrument on a
cohort of Veterans reported mean scores [standard deviation
(SD)] in the dimensions of: knowledge integration 3.18 (SD
0.83), support for self-care 3.00 (SD 0.85), and staff knowledge
3.02 (SD 0.91). For our target sample size, we have over 96%
power to detect a significant difference between group means as
low as 0.3, assuming a maximum SD of 0.9. Power analyses used
alpha = 0.05 and were conducted in PASS v16.0.5.62 (47).

Analysis
In descriptive analyses, we will compare mean scores for the six
survey dimensions between Veterans with and without care

TABLE 2 PPIC 2.1 survey dimensions and sample questions.

10.3389/frhs.2023.1211577

coordination services. For individual survey items, we will also
compare proportions of the sample of Veterans who reported the
most positive rating (top-box score). Next, we plan to estimate
six GLMMs, one for each of the six survey dimensions. We will
compare mean dimension scores among Veterans with and
without care coordination services, adjusting for Veterans’
sociodemographic and clinical characteristics, clustering at the
VA facility level, and Veterans’ tendency to give more positive or
negative responses using the LOT-R.

Aim 3: provider perceptions

Research question

For Aim 3, our research question is: “What are provider
perceptions of care coordination needs assessment tools and
process as they relate to concepts of innovation diffusion and
care integration?” We expect that providers will highlight the
importance of innovation attributes including relative advantage,
compatibility, observability, and system innovation fit, and that
perceptions about these factors will vary based on provider
characteristics and roles.

Objective and participants

For Aim 3, we will gauge provider perspectives regarding care
coordination tools and processes, and integration with care. We
will conduct group and individual interviews with providers
based at facilities where adoption of new care coordination
processes and assessment tools are underway across the VA (30,
37). As a formative evaluation, these interviews will inform the
development and fielding of a provider survey related to
determinants of care coordination needs assessment and services,
innovation diffusion, and care integration. For group interviews,
key informants will be selected based on VA sites’ progress
implementing new care coordination tools and processes, and to
At
participating site, we will conduct 2-3 group interviews with care

have a breadth of geographic representation. each

coordination team members including lead executives and co-

champions; care coordination, care management, or case

management leaders (registered nurses and social workers); and
care coordinators, care managers, and case managers from
different areas and specialties. All group interviews will be

Survey dimension Sample question

Staff knowledge
provider?

Provider support for self-directed care

In the past 6 months, how often did these other staff seem up-to-date about the care you were receiving from this

In the past 6 months, did this provider or someone in his or her office ask you about these things that make it hard for

you to take care of your health, and did you and this provider or someone in his or her office come up with a plan to

help you deal with things that make it hard for you to take care of your health?

Test result communication

Provider knowledge

In the past 6 months, how often were your test results presented in a way that was easy to understand?

How would you rate this provider’s knowledge of your values and beliefs that are important to your health care?

Provider support for medication adherence and home | In the past 6 months, how often did this provider or someone in his or her office talk with you about what to do if you

health management

Specialist knowledge

See Friedberg et al. (44) for a full list of questions under each survey dimension.
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have a bad reaction to your medicine?

When you see this specialist, does he or she seem to know enough information about your medical history?
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conducted with teams as units. Concurrent with group interviews,
individual interviews with clinical or administrative leaders less
involved in direct care but critical to implementation success will
also be conducted, to supplement the positional perspectives
included in our sample and will assess respondent characteristics
including length of time the respondent has been at their current
VA site and their position prior to or concurrent with their care
coordination role. We will collect 1-3 individual interviews at 7-
10 implementation sites.

Measures

Measures for group and individual interviews, which are based
on diffusion of innovation theory and adapted from Pankratz et al.
(48) perceived attributes of an innovation, will include relative
advantage, compatibility, and
trialability (Table 3).

Finally, informed by the qualitative interview data, we will

complexity,  observability,

develop and field a survey of VA providers. Measures will, again,
be drawn from an adaptation of a scale for measuring
perceptions of innovation adoption developed by Pankratz et al.
(48). Additional questionnaire items will be developed to address
attributes related to innovation system fit, organizational power
dynamics, and patient centeredness.

Analysis

Data from group and individual interviews will be analyzed
using a rapid analysis approach and templated notes alongside
iterative immersion. Results from this analysis will be used to
give formative feedback to operational partners charged with
implementing care coordination and needs assessments tools,
and to refine the development of the broad provider survey. For
the provider survey, we will use descriptive analyses and
visualizations to understand survey item responses in relation to
provider characteristics and roles, and facility characteristics such
as size, patient volume, and type and number of PACT teams for
primary and specialty care. Analyses will focus on identifying
of care

factors that are most predictive of perceptions

coordination services and innovation affinity.

10.3389/frhs.2023.1211577

Discussion

This study will evaluate care coordination outcomes and
processes in ongoing VA care for Veterans with complex care
needs. In a prospective, observational, multiple methods study,
we will (1) assess whether receipt of care coordination services
impacts healthcare use, costs, and mortality among high-risk,
high-need Veterans; (2) examine Veterans’ perspectives about
care coordination and integration and whether receipt of care
coordination services impacts these perceptions; and (3) explore
provider perspectives about care coordination and integration as
they relate to elements of innovation diffusion, innovation system
fit, organizational power dynamics, and patient centeredness.

The extent to which care coordination is contributing to
outcomes among patients with complex care needs is not fully
understood, and existing evidence is inconsistent regarding the
design and effectiveness of tools to assess care coordination needs
(10-12). In addition, the core elements of care coordination have
lack  of
standardization of care coordination needs assessment tools and

varied  considerably across interventions, and
processes has made it challenging to optimize care coordination
services delivery based on patients’ needs and preferences (20, 21,
29-32). Our study addresses these gaps by first examining, among
Veterans with complex care needs, whether and to what extent
receipt of care coordination services impacts their healthcare
utilization, health outcomes, and experiences of care coordination
and integration. Another novel aspect is that our study assesses
the attributes of existing processes used across the VA to assess
Veterans’ care coordination needs and preferences. We also
explore whether and which attributes are associated with improved
care delivery and patient-centeredness. With this, our goal is to
inform the design of an implementation study of an improved
care model in VA and other health care systems that incorporates
patient, provider, and staff perspectives, addresses the identified
needs of these groups, and focuses on the care aspects with the
greatest potential to improve outcomes.

Strengths of this study include our multidisciplinary research
team consisting of clinical practitioners, organizational behavioral
experts, implementation scientists, qualitative and quantitative
methodologists, and clinical practice partnerships. Members of our
research team also have experience working with a wide range of

healthcare and related data for research and operations purposes.

TABLE 3 Perceived attributes of care coordination needs assessment tools and processes, and interview sample questions.

Perceived
attribute

Description

Sample question

Relative advantage | Degree to which an innovation is perceived as better than the idea

it supersedes.

Compatibility Degree to which an innovation is perceived as consistent with the
existing values, past experiences, and needs of potential adopters.

Complexity Degree to which an innovation is perceived as relatively difficult to
understand and use.

Observability Degree to which the results of an innovation are visible to others.

Trialability Degree to which an innovation may be experimented with on a

limited basis.
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Are there specific activities that care coordination tools and processes have made
harder or easier? What are they?

Tell me about the ways that care coordination processes and tools have changed your
workflow. What’s different? What’s the same?

How has the training of staff to use care coordination tools and processes gone?
What could have gone better? What more is needed?

Have you noticed ways in which the patient experience has changed by your use of
care coordination tools and processes? What are they?

Have you been able to “try out” using care coordination tools and processes
alongside old ways you were organizing care coordination, or did you have to switch
to a new way of doing things entirely?
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In addition, this research will be completed with insight from
initiatives underway and led by VA clinical operations offices, in
particular the VA Offices of Nursing Services (ONS), Care
Management and Social Work (SW), and Integrated Veteran
Care (IVC). These clinical operations offices are spearheading
efforts to standardize and enhance care coordination practices
across the VA, and have collaborated in prior reviews of care
coordination research priorities (37, 49). As part of our ongoing
work, our team collaborates closely with these operations
partners to understand strategies, data resources, and evaluation
approaches related to care coordination tools and processes (30).
With the ONS and SW, our team participates in their Care
Coordination and Integrated Care Management workgroups and
Governance Council. With the IVC, we have also worked to
understand their needs and weigh in on care coordination needs
assessment predictive analytics approaches and risk stratification
methods in development. Through these partnerships, we have
an opportunity to leverage and gain insight about the ongoing
and their
relationship with Veteran outcomes. This proactive engagement

implementation of care coordination initiatives
with operations partners exemplifies the principles of a Learning
Health Care System and will further inform approaches to
address gaps in care coordination for Veterans (50).

There are limitations to this study design. As an observational
study, we will be limited to describing associations rather than
causal effects. We also recognize that the CAN score, which is a
well-validated tool for identifying one-year hospitalization and
mortality risk, is an imperfect tool for assessing patient care
needs. Like most health systems, the VA lacks standardized EHR-
based
management needs. We will include the robust clinical and social

assessment tools for care coordination and case
information that are available in the VA EHR, and therefore
expect to demonstrate the importance of addressing information
gaps and in consultation with our operational partners. In
addition, although our Veteran survey will assess Veteran’s
perception of care integration, our study lacks qualitative analysis
of Veteran’s experiences, which could provide additional insight
into whether Veterans are receiving the right care at the right
time. Finally, while our study focuses on Veterans healthcare and
may have limited generalizability, we may identify elements and
processes that can be explored in other settings and populations.

Indeed, our research dissemination process will be broad to
motivate and inform further research and quality improvement.
We have planned formal information sharing channels with VA
stakeholders, including sharing survey results with participants
and Veteran Engagement Groups. We will also share progress
and early results with our clinical partners and other ongoing
research initiatives through VA Health Services Research and
Development venues. In addition, we will share our results and
insights with the broader healthcare community. While our
immediate goal of this research project is to inform development
of an enhanced care coordination intervention to improve care
integration and Veteran outcomes, we hope that our efforts can
build evidence that may inform care coordination planning and
implementation in other

integrated health systems and

community settings.
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Conclusion

By describing our approach and anticipated measures and
analyses for this new study, we hope this information will be
useful to researchers planning evaluations in other populations
facing complex care needs. As we examine the relationship
between care coordination processes and health outcomes, assess
patient experiences, and gauge provider perspectives, we will
share lessons learned. Ultimately, we expect our findings may
inform others preparing to implement and evaluate care
coordination programs in the VA and in other health systems.

Ethics statement

All methods were carried out in accordance with relevant
with the
Declaration of Helsinki. The protocol for this study was
approved by the Portland VA Research Committee and the VA/
Oregon Health & Science University Joint Institutional Review
Board (eIRB 23999/MIRB 5072). The VA/OHSU Joint IRB
approved waivers of informed consent and research information

guidelines and regulations and in accordance

sheets for this minimal risk research. Research information sheets
were/will be given to all survey and interview participants.

Author contributions

Conceptualization: DH, MN, AT, SS and KM; Data curation:
AH and MR; Formal analysis: MN and AH; Funding acquisition:
DH; Supervision: DH; Visualization: DH and DG; Writing—
original draft: DH, DG, AL and HM; Writing—review & editing:
DH, DG, MN, AT, AL, HM, AH, MR, DW, KC, SS, KM, CS,
KT, MM, CB and LP. All authors contributed to the article and
approved the submitted version.

Funding

This work was supported by funding from the US Department of
Veterans Affairs (VA) Health Services Research and Development
(HSR&D) grant, IIR 20-165 (PI: DH). DH was supported in part
by a VA Research Career Scientist Award (RCS 98-352/21-136).
MM was supported by a VA Research Career Scientist Award
(RCS 10-391). The authors all have employment or compensation
arrangements with the US Department of Veterans Affairs.

Acknowledgments

The US Department of Veterans Affairs was not involved in the
study design; collection, analysis, or interpretation of data; writing the
manuscript; or the decision to submit the manuscript for publication.
The views expressed in this article are those of the authors and do not
necessarily reflect the position or policy of the US Department of
Veterans Affairs of the United States government. We appreciate

frontiersin.org


https://doi.org/10.3389/frhs.2023.1211577
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/

Hynes et al.

the suggestions on earlier versions of this manuscript from Rebecca
Young, Derek Nelson, and Donna Zulman.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Liu C, Hebert PL, Douglas JH, Neely EL, Sulc CA, Reddy A, et al. Outcomes of
primary care delivery by nurse practitioners: utilization, cost, and quality of care.
Health Serv Res. (2020) 55(2):178-89. doi: 10.1111/1475-6773.13246

2. Holtrop JS, Luo Z, Alexanders L. Inadequate reimbursement for care management
to primary care offices. ] Am Board Fam Med. (2015) 28(2):271-9. doi: 10.3122/jabfm.
2015.02.140207

3. Boult C, Green AF, Boult LB, Pacala JT, Snyder C, Leff B. Successful models of
comprehensive care for older adults with chronic conditions: evidence for the
institute of medicine’s “retooling for an aging America” report. ] Am Geriatr Soc.
(2009) 57(12):2328-37. doi: 10.1111/j.1532-5415.2009.02571.x

4. Counsell SR, Callahan CM, Buttar AB, Clark DO, Frank KI. Geriatric resources
for assessment and care of elders (GRACE): a new model of primary care for low-
income seniors: grace primary care for low-income seniors. ] Am Geriatr Soc.
(2006) 54(7):1136-41. doi: 10.1111/j.1532-5415.2006.00791.x

5. Zulman DM, Chang ET, Wong A, Yoon J, Stockdale SE, Ong MK, et al. Effects of
intensive primary care on high-need patient experiences: survey findings from a
veterans affairs randomized quality improvement trial. ] Gen Intern Med. (2019) 34
(S1):75-81. doi: 10.1007/s11606-019-04965-0

6. Hynes DM, Fischer M, Fitzgibbon M, Porter AC, Berbaum M, Schiffer L, et al.
Integrating a medical home in an outpatient dialysis setting: effects on health-
related quality of life. J Gen Intern Med. (2019) 34(10):2130-40. doi: 10.1007/
s11606-019-05154-9

7. Yoon J, Chang E, Rubenstein LV, Park A, Zulman DM, Stockdale S, et al. Impact
of primary care intensive management on high-risk veterans’ costs and utilization: a
randomized quality improvement trial. Ann Intern Med. (2018) 168(12):846.
doi: 10.7326/M17-3039

8. Bodenheimer T. Coordinating care—a perilous journey through the health care
system. N Engl ] Med. (2008) 358(10):1064-71. doi: 10.1056/NEJMhpr0706165

9. Bauer MS, Miller CJ, Kim B, Lew R, Stolzmann K, Sullivan J, et al. Effectiveness of
implementing a collaborative chronic care model for clinician teams on patient
outcomes and health status in mental health: a randomized clinical trial. JAMA
Netw Open. (2019) 2(3):e190230. doi: 10.1001/jamanetworkopen.2019.0230

10. Joo JY, Liu MF. Case management effectiveness in reducing hospital use: a
systematic review. Int Nurs Rev. (2017) 64(2):296-308. doi: 10.1111/inr.12335

11. Moe J, Kirkland SW, Rawe E, Ospina MB, Vandermeer B, Campbell S, et al.
Effectiveness of interventions to decrease emergency department visits by adult
frequent users: a systematic review. Acad Emerg Med. (2017) 24(1):40-52. doi: 10.
1111/acem.13060

12. Totten AM, White-Chu EF, Wasson N, Morgan E, Kansagara D, Davis-O’Reilly
C, et al. Home-based primary care interventions. Rockville, MD: Agency for Healthcare
Research and Quality (US) (2016). (AHRQ Comparative Effectiveness Reviews).
Available at: http://www.ncbi.nlm.nih.gov/books/NBK356253/ (Accessed September
13, 2022).

13. Goodell S, Bodenheimer T, Berry-Millett R. Care management of patients with
complex health care needs. Princeton, NJ: Robert Wood Johnson Foundation (2009).
(Patient-Centered Care). Available at: https://www.rwjf.org/en/library/research/2009/
12/care-management-of-patients-with-complex-health-care-needs.html (Accessed
September 13, 2022).

14. Holtrop JS, Luo Z, Piatt G, Green LA, Chen Q, Piette J. Diabetic and obese
patient clinical outcomes improve during a care management implementation in
primary care. J Prim Care Community Health. (2017) 8(4):312-8. doi: 10.1177/
2150131917715536

15. Dang S, Desir M, Lamba S, Muralidhar K, Tang F, Valencia WM. Recognizing
the needs of high-need high-risk veterans. Clin Interv Aging. (2022) 17:1907-18.
doi: 10.2147/CIA.S280437

16. Senteio C, Adler-Milstein J, Richardson C, Veinot T. Psychosocial information
use for clinical decisions in diabetes care. ] Am Med Inform Assoc JAMIA. (2019)
26(8-9):813-24. doi: 10.1093/jamia/ocz053

Frontiers in Health Services

10.3389/frhs.2023.1211577

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the

editors and the reviewers. Any product that may be

evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the

publisher.

17. McDonald KM, Sundaram V, Bravata D, Lewis R, Lin N, Kraft S, et al. Closing
the quality gap: A critical analysis of quality improvement strategies, volume 7-care
coordination. Rockville, MD: Agency for Healthcare Research and Quality (2007).
Jun p. V. Report No.: Technical Review 9.

18. Bibbins-Domingo K. Integrating social care into the delivery of health care. ] Am
Med Assoc. (2019) 322(18):1763-4. doi: 10.1001/jama.2019.15603

19. Taylor LA. Housing and health: an overview of the literature | health affairs brief.
Health Aff (Millwood). (2018):1-6. doi: 10.1377/hpb20180313.396577

20. Wagner EH, Sandhu N, Coleman K, Phillips KE, Sugarman JR. Improving care
coordination in primary care. Med Care. (2014) 52(Suppl 4):533-8. doi: 10.1097/MLR.
0000000000000197

21. Powers BW, Milstein A, Jain SH. Delivery models for high-risk older patients:
back to the future? JAMA. (2016) 315(1):23. doi: 10.1001/jama.2015.17029

22. Rosland AM, Nelson K, Sun H, Dolan ED, Maynard C, Bryson C, et al. The
patient-centered medical home in the veterans health administration. Am ] Manag
Care. (2013) 19(7):10.

23. Nelson KM, Helfrich C, Sun H, Hebert PL, Liu CF, Dolan E, et al.
Implementation of the patient-centered medical home in the veterans health
administration: associations with patient satisfaction, quality of care, staff burnout,
and hospital and emergency department use. JAMA Intern Med. (2014) 174
(8):1350. doi: 10.1001/jamainternmed.2014.2488

24. Mattocks KM, Baldor R, Bean-Mayberry B, Cucciare M, Gerber MR, Goldstein
KM, et al. Factors impacting perceived access to early prenatal care among pregnant
veterans enrolled in the department of veterans affairs. Womens Health Issues. (2019)
29(1):56-63. doi: 10.1016/j.whi.2018.10.001

25. Slaughter JC, Issel LM. Developing a measure of prenatal case management
dosage. Matern Child Health ]. (2012) 16(5):1120-30. doi: 10.1007/s10995-011-0840-7

26. Slaughter JC, Issel LM, Handler AS, Rosenberg D, Kane DJ, Stayner LT.
Measuring dosage: a key factor when assessing the relationship between prenatal
case management and birth outcomes. Matern Child Health ]. (2013) 17
(8):1414-23. doi: 10.1007/s10995-012-1143-3

27. Bindman AB, Cox DF. Changes in health care costs and mortality associated
with transitional care management services after a discharge among medicare
beneficiaries. JAMA Intern Med. (2018) 178(9):1165. doi: 10.1001/jamainternmed.
2018.2572

28. Zulman DM, Greene L, Slightam C, Singer SJ, Maciejewski ML, Goldstein MK,
et al. Outpatient care fragmentation in veterans affairs patients at high-risk for
hospitalization. Health Serv Res. (2022) 57(4):764-74. doi: 10.1111/1475-6773.13956

29. Peterson K, Anderson ], Bourne D, Charns MP, Gorin SS, Hynes DM, et al.
Health care coordination theoretical frameworks: a systematic scoping review to
increase their understanding and use in practice. ] Gen Intern Med. (2019) 34
(S1):90-8. doi: 10.1007/s11606-019-04966-z

30. McDonald KM, Singer SJ, Gorin SS, Haggstrom DA, Hynes DM, Charns MP,
et al. Incorporating theory into practice: reconceptualizing exemplary care
coordination initiatives from the US veterans health delivery system. J Gen Intern
Med. (2019) 34(S1):24-9. doi: 10.1007/s11606-019-04969-w

31. Cohen DJ, Wyte-Lake T, Dorr DA, Gold R, Holden R], Koopman RJ, et al.
Unmet information needs of clinical teams delivering care to complex patients and
design strategies to address those needs. | Am Med Inform Assoc. (2020) 27
(5):690-9. doi: 10.1093/jamia/ocaa010

32. Singer SJ, Burgers J, Friedberg M, Rosenthal MB, Leape L, Schneider E. Defining
and measuring integrated patient care: promoting the next frontier in health care
delivery. Med Care Res Rev. (2011) 68(1):112-27. doi: 10.1177/1077558710371485

33. Wang L, Porter B, Maynard C, Evans G, Bryson C, Sun H, et al. Predicting risk
of hospitalization or death among patients receiving primary care in the veterans
health administration. Med Care. (2013) 51(4):368-73. doi: 10.1097/MLR.
0b013e31827da95a

frontiersin.org


https://doi.org/10.1111/1475-6773.13246
https://doi.org/10.3122/jabfm.2015.02.140207
https://doi.org/10.3122/jabfm.2015.02.140207
https://doi.org/10.1111/j.1532-5415.2009.02571.x
https://doi.org/10.1111/j.1532-5415.2006.00791.x
https://doi.org/10.1007/s11606-019-04965-0
https://doi.org/10.1007/s11606-019-05154-9
https://doi.org/10.1007/s11606-019-05154-9
https://doi.org/10.7326/M17-3039
https://doi.org/10.1056/NEJMhpr0706165
https://doi.org/10.1001/jamanetworkopen.2019.0230
https://doi.org/10.1111/inr.12335
https://doi.org/10.1111/acem.13060
https://doi.org/10.1111/acem.13060
http://www.ncbi.nlm.nih.gov/books/NBK356253/
https://www.rwjf.org/en/library/research/2009/12/care-management-of-patients-with-complex-health-care-needs.html
https://www.rwjf.org/en/library/research/2009/12/care-management-of-patients-with-complex-health-care-needs.html
https://doi.org/10.1177/2150131917715536
https://doi.org/10.1177/2150131917715536
https://doi.org/10.2147/CIA.S280437
https://doi.org/10.1093/jamia/ocz053
https://doi.org/10.1001/jama.2019.15603
https://doi.org/10.1377/hpb20180313.396577
https://doi.org/10.1097/MLR.0000000000000197
https://doi.org/10.1097/MLR.0000000000000197
https://doi.org/10.1001/jama.2015.17029
https://doi.org/10.1001/jamainternmed.2014.2488
https://doi.org/10.1016/j.whi.2018.10.001
https://doi.org/10.1007/s10995-011-0840-7
https://doi.org/10.1007/s10995-012-1143-3
https://doi.org/10.1001/jamainternmed.2018.2572
https://doi.org/10.1001/jamainternmed.2018.2572
https://doi.org/10.1111/1475-6773.13956
https://doi.org/10.1007/s11606-019-04966-z
https://doi.org/10.1007/s11606-019-04969-w
https://doi.org/10.1093/jamia/ocaa010
https://doi.org/10.1177/1077558710371485
https://doi.org/10.1097/MLR.0b013e31827da95a
https://doi.org/10.1097/MLR.0b013e31827da95a
https://doi.org/10.3389/frhs.2023.1211577
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/

Hynes et al.

34. Medicare Learning Network. Transitional Care Management Services.
Department of Health and Human Services (2016). Available at: https://www.cms.
gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/
Downloads/Transitional-Care-Management-Services-Fact-Sheet-ICN908628.pdf
(Accessed January 25, 2019).

35. Isetts B, Buffington D, Burns A, Davidson M, Arnold J, Allen D. Guidance for
use of transitional care and chronic care management CPT codes. Pharmacy Health
Information Technology Collaborative.

36. Rivera V, DeCherrie LV, Chun A. Review of transitional care management and
chronic care management codes for pulmonologists. Chest. (2018) 154(4):972-7.
doi: 10.1016/j.chest.2018.05.031

37. Greenstone CL, Peppiatt J, Cunningham K, Hosenfeld C, Lucatorto M, Rubin M,
et al. Standardizing care coordination within the department of veterans affairs. J Gen
Intern Med. (2019) 34(S1):4-6. doi: 10.1007/s11606-019-04997-6

38. Capp R, Misky GJ, Lindrooth RC, Honigman B, Logan H, Hardy R, et al.
Coordination program reduced acute care use and increased primary care visits
among frequent emergency care users. Health Aff (Millwood). (2017) 36
(10):1705-11. doi: 10.1377/hlthaff.2017.0612

39. Hynes DM, Stroupe KT, Fischer MJ, Reda DJ, Manning W, Browning MM, et al.
Comparing VA and private sector healthcare costs for end-stage renal disease. Med
Care. (2012) 50(2):161-70. doi: 10.1097/MLR.0b013e31822dcf15

40. Stroupe KT, Tarlov E, Weichle TW, Zhang QL, Michaelis LC, Ozer H, et al.
Costs of care for lung and colon cancer patients receiving chemotherapy following
FDA policy changes. Support Care Cancer. (2014) 22(12):3153-63. doi: 10.1007/
500520-014-2296-y

41. Maynard C. Ascertaining veterans’ vital status: VA data sources for mortality
ascertainment and cause of death. Database & Methods Cyberseminar Series.
Seattle, WA. (2017). Available at: https://www.hsrd.research.va.gov/for_researchers/
cyber_seminars/archives/1242-notes.pdf (Accessed February 14, 2023).

Frontiers in Health Services

10

10.3389/frhs.2023.1211577

42. Tacus SM, King G, Porro G. Causal inference without balance checking:
coarsened exact matching. Polit Anal. (2012) 20(1):1-24. doi: 10.1093/pan/mpr013

43. Manning WG, Mullahy J. Estimating log models: to transform or not to
transform? ] Health Econ. (2001) 34:461-94. doi: 10.1016/s0167-6296(01)00086-8

44. Friedberg MW, Edelen MO, Hirshman S, Kerrissey M, Basile AK, Tietschert
MV, et al. Development and psychometric analysis of the revised patient
perceptions of integrated care survey. Med Care Res Rev. (2021) 78(1):68-76.
doi: 10.1177/1077558719842951

45. Glaesmer H, Rief W, Martin A, Mewes R, Brihler E, Zenger M, et al.
Psychometric properties and population-based norms of the life orientation test
revised (LOT-R). Br ] Health Psychol. (2012) 17(2):432-45. doi: 10.1111/j.2044-
8287.2011.02046.x

46. Benzer JK, Gurewich D, Singer SJ, McIntosh NM, Mohr DC, Vimalananda VG,
et al. A mixed methods study of the association of non-veterans affairs care with
veterans’ and clinicians’ experiences of care coordination. Med Care. (2020) 58
(8):696-702. doi: 10.1097/MLR.0000000000001338

47. PASS. Kaysville, UT: NCSS, LLC. (2017). Available at: https://www.ncss.com/
software/pass/ (Accessed November 23, 2022).

48. Pankratz M. Measuring perceptions of innovation adoption: the diffusion of a
federal drug prevention policy. Health Educ Res. (2002) 17(3):315-26. doi: 10.1093/
her/17.3.315

49. Cordasco KM, Hynes DM, Mattocks KM, Bastian LA, Bosworth HB, Atkins D.
Improving care coordination for veterans within VA and across healthcare systems.
] Gen Intern Med. (2019) 34(S1):1-3. doi: 10.1007/s11606-019-04999-4

50. Veazie S, Peterson K, Bourne D. Evidence brief: Implementation of high reliability
organization principles. Washington, DC: US Department of Veterans Affairs (2019).
Available at: http://www.ncbi.nlm.nih.gov/books/NBK542883/ (Accessed September
20, 2022).

frontiersin.org


https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Transitional-Care-Management-Services-Fact-Sheet-ICN908628.pdf
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Transitional-Care-Management-Services-Fact-Sheet-ICN908628.pdf
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Transitional-Care-Management-Services-Fact-Sheet-ICN908628.pdf
https://doi.org/10.1016/j.chest.2018.05.031
https://doi.org/10.1007/s11606-019-04997-6
https://doi.org/10.1377/hlthaff.2017.0612
https://doi.org/10.1097/MLR.0b013e31822dcf15
https://doi.org/10.1007/s00520-014-2296-y
https://doi.org/10.1007/s00520-014-2296-y
https://www.hsrd.research.va.gov/for_researchers/cyber_seminars/archives/1242-notes.pdf
https://www.hsrd.research.va.gov/for_researchers/cyber_seminars/archives/1242-notes.pdf
https://doi.org/10.1093/pan/mpr013
https://doi.org/10.1016/s0167-6296(01)00086-8
https://doi.org/10.1177/1077558719842951
https://doi.org/10.1111/j.2044-8287.2011.02046.x
https://doi.org/10.1111/j.2044-8287.2011.02046.x
https://doi.org/10.1097/MLR.0000000000001338
https://www.ncss.com/software/pass/
https://www.ncss.com/software/pass/
https://doi.org/10.1093/her/17.3.315
https://doi.org/10.1093/her/17.3.315
https://doi.org/10.1007/s11606-019-04999-4
http://www.ncbi.nlm.nih.gov/books/NBK542883/
https://doi.org/10.3389/frhs.2023.1211577
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/

	Understanding care coordination for Veterans with complex care needs: protocol of a multiple-methods study to build evidence for an effectiveness and implementation study
	Introduction
	Theoretical framework and logic model
	Study aims

	Methods and analysis
	Aim 1: relationships between process and outcomes
	Research questions and hypotheses
	Objective and study sample
	Outcome measures
	Emergency Department (ED) visits
	Healthcare costs
	Mortality
	Analysis

	Aim 2: Veterans' perspectives
	Research question and hypotheses
	Objective and study sample
	Measures
	Analysis

	Aim 3: provider perceptions
	Research question
	Objective and participants
	Measures
	Analysis


	Discussion
	Conclusion
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


