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Abstract 

Large‑ and small‑scale transformation of healthcare delivery toward improved patient experience through promotion 
of patient‑centered and coordinated care continues to be at the forefront of health system efforts in the United States. 
As part of a Quality Improvement (QI) project at a large, midwestern health system, a case series of high‑performing 
organizations was explored with the goal of identifying best practices in patient‑centered care and/or care coordi‑
nation (PCC/CC). Identification of best practices was done through rapid realist review of peer‑reviewed literature 
supporting three PCC/CC interventions per case. Mechanisms responsible for successful intervention outcomes and 
associated institutional‑level facilitators were evaluated, and cross‑case analysis produced high‑level focus items for 
health system leadership, including (1) institutional values surrounding PCC/CC, (2) optimization of IT infrastructure to 
enhance performance and communication, (3) pay structures and employment models that enhance accountability, 
and (4) organizing bodies to support implementation efforts. Health systems may use this review to gain insight into 
how institutional‑level factors may facilitate small‑scale PCC/CC behaviors, or to conduct similar assessments in their 
own QI projects. Based on our analysis, we recommend health systems seeking to improve PCC/CC at any level or 
scale to evaluate how IT infrastructure affects provider‑provider and provider‑patient communication, and the extent 
to which institutional prioritization of PCC/CC is manifest and held accountable in performance feedback, incentiviza‑
tion, and values shared among departments and settings. Ideally, this evaluation work should be performed and/or 
supported by cross‑department organizing bodies specifically devoted to PCC/CC implementation work.

Keywords: Patient centered care, Care coordination, Healthcare delivery, Health system transformation, Quality 
improvement, Case series analysis, Realist review
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Background
Healthcare delivery innovation in the United States is 
focused on improving the “patient experience of care” as 
part of the triple aim proposed by the Institute for Health 
Care Improvement in 2007 [1]. These efforts can be 
attributed to the identification of patient-centered care 

(PCC) as a criterion of quality by the National Academies 
of sciences, engineering, and medicine (NASEM) [2] and 
the Affordable Care Act’s (ACA) support of innovations 
such as the patient centered medical home (PCMH) [3]. 
The NASEM’s definition of PCC includes “coordination 
and integration of care” recognizing the “special vulner-
ability that accompanies illness or injury” and concomi-
tant dependence on providers to coordinate services 
and deliver timely information [2]. From the patient 
perspective, care coordination is integral to having their 
needs and preferences met, the failure of which is often 
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perceived as “unreasonable levels of effort required on 
the part of themselves or their informal caregivers in 
order to meet care needs.” [4] therefore, despite care 
coordination (CC) and PCC often being seen as distinct 
healthcare delivery goals, PCC and/or CC (PCC/CC) are 
not mutually exclusive [5] and may be reasonably exam-
ined together.

Evidence-based PCC/CC interventions are a key tool 
for health system leadership seeking to improve PCC and 
CC, however the vast majority of PCC and CC efforts 
are explored through pilot, effectiveness, or mixed-
methods studies at single institutions or within a single 
department. However, such studies are unable to provide 
evidence that adoption of the study intervention in a dif-
ferent health system would have similar outcomes [6].

Therefore, peer-reviewed studies exploring how vari-
ous health systems facilitate PCC/CC at the institutional 
level may be particularly informative. The goals of the 
present study are to explore institutional-level facilita-
tors of PCC/CC within multiple high-performing health 
systems and provide recommendations for health system 
leadership seeking to improve PCC/CC within their own 
institutions. Several recent studies examine institutional-
level PCC/CC facilitators in US health systems through 
systematic review [7], single-case study [3], qualitative 
[8, 9], and mixed-methods [10] investigations. To date, 
peer-reviewed case series as well as realist reviews on 
this topic are limited. The present study adds a unique 
perspective to this body of work by comparing multiple 
cases, each individually analyzed using a realist review 
approach.

Methods
Study design and rationale
This study was conducted as part of a one-year project at 
a large, midwestern US health system seeking to improve 
PCC/CC. Sponsors for the project included executive 
leaders of the health system with expertise in health sys-
tem management. These executive sponsors identified six 
US health systems with reputations for providing PCC/
CC from which to identify best practices: Geisinger, Kai-
ser Permanente, Mayo Clinic, Cleveland Clinic, Allina 
Health, and Saint Joseph Mercy (Trinity Health System). 
The health systems they selected are widely acknowl-
edged as high performing health systems across many 
parameters in the US, with the lattermost health system 
having special relevance as a neighboring institution. 
These health systems represent a diversity of models 
found in the US; for example, fee-for-service versus sal-
aried payment structures, or varied acceptance of the 
wide range of health insurance plans available in US ver-
sus management and exclusive acceptance of their own 
health insurance plans.

We used a holistic multiple case study design with a 
revelatory rationale; in this way institutional-level facili-
tators of successful PCC/CC interventions could be 
explored in-depth and then compared to reveal patterns 
of similarity, and ultimately, generate insights previ-
ously inaccessible in the literature [11, 12]. Each case was 
developed using a rapid realist review [13, 14] of peer-
reviewed literature. Realist methodology is primarily 
concerned with “how complex programs work in particu-
lar contexts or settings” in order to “enable decision-mak-
ers to reach a deeper understanding of the intervention 
and how it can be made to work most effectively.” [15] 
Unlike randomized control trials (RCTs) in which causal-
ity must be successive (i.e. if X, then Y), realist-informed 
causality is generative such that outcomes are the result 
of a special relationship – that of a specific mechanism 
or set of mechanisms working simultaneously within 
a specific context. Following this logic, realist review 
is well suited to delineating how the outcomes of PCC/
CC inventions are influenced by mechanisms that nec-
essarily operate within the context of their institution. 
In order to do this, the supporting literature for at least 
three successful PCC/CC interventions implemented per 
case institution were selected for analysis. Additionally, 
realist approaches may strengthen case studies or case 
series sensitivity to identify drivers of change in complex 
adaptive systems. Over the last 15 years, realist method-
ologies have been encouraged by the United Kingdom’s 
Medical Research Council to enhance health services 
research [6, 16]. In 2014, the formalized reporting guide-
lines for secondary realist evaluations was developed, 
from which this paper takes guidance [13] alongside ele-
ments of rapid realist review appropriate for the project 
from which this inquiry emerged, namely by focusing 
the research question and process to produce findings of 
practical relevance to a specific audience, rather than the 
development of a comprehensive theory [14].

Search strategy and selection criteria
Peer-reviewed literature supporting each case insti-
tution’s PCC/CC interventions was queried by one 
researcher in consultation with an information scientist 
in October of 2019 using the PubMed database. The fol-
lowing search was performed for each health system: 
“(Health System[Affiliation]) AND (“Patient-centered 
Care“ OR “Patient centered care” OR “Care coordina-
tion”).” If this yielded no results, a broader search by 
affiliation only was performed. One researcher screened 
peer-reviewed abstracts based on relevancy. Next, 
three researchers extracted information from articles 
deemed relevant from the screening into a matrix and 
assessed inclusion eligibility for the realist review sam-
ple. Two researchers at minimum read each article with 
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one researcher reading every article and matrix entry 
to ensure consistency. Additionally, for each case, two 
researchers gathered gray literature queried via Google 
until saturation alongside detailed extraction of pertinent 
programs/initiatives on each health system’s institutional 
websites. Articles included in the review sample had to 
support successful interventions representative of each 
institution’s historical PCC/CC efforts, with literature 
rich enough for case analysis, i.e., detailed information 
about the intervention’s features, implementation, and 
institutional enviroment. An adapted PRISMA table with 
total and case-specific yields as well as inclusion criteria 
at each stage is depicted in Fig. 1. To be included in the 

final sample, an intervention had to have statistically sig-
nificant or otherwise impressive findings demonstrating 
measurable positive impact on PCC/CC outcomes.

Data extraction and synthesis
Case profiles for each health system were compiled 
using both the gray and peer-reviewed literature, as 
well as any pertinent literature identified in the review 
articles themselves [14]. Intervention data from the lit-
erature were compiled by four researchers into open-
ended templates [14] to explore mechanism-outcome 
relationships via the following sections: (1) Back-
ground: How did the intervention come into being? How 

Fig. 1 Adapted PRIMSA chart for peer‑reviewed literature search and selection. PCC/CC = Patient‑centered care and/or care coordination. *Broader 
search stream for affiliation only, due to zero hits when specified to PCC/CC. **54 additional articles regarding telehealth added from lists on 
institutional websites
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was it designed? How was it implemented?; (2) Inter-
vention Details: How does the intervention work? How 
do the “actors” interact with each other as a result of the 
intervention and/or its implementation?; and (3) Facili-
tators: What are explicitly or implicitly reported factors 
that helped with the success of the intervention? Inter-
vention impacts and outcomes were also compiled, 
including impacts not part of the a priori framework 
of the study. One researcher with close familiarity 
with each article checked other researchers’ templates 
to ensure accuracy and consistency. The case profiles 
were then independently analyzed by four researchers, 
at least two per case, for institutional-level PCC/CC 
facilitators, and then compared in cross-case analysis. 
To do this, researchers paid special attention to how 
the health system facilitated the mechanism-outcome 
relationships. Researchers met to reach consensus on 
key findings through discussion, with one researcher 
participating in all meetings for consistency. Any dis-
crepancies were resolved through discussion.

Results
First we describe our overall findings, then for each 
case we describe the institutional-level facilitators 
supporting their PCC/CC interventions, and lastly we 
describe the institutional-level facilitators identified in 
our cross-case analysis.

Our peer-review search yielded 20 articles related to 
12 index interventions for 4 health systems: Geisinger, 
Kaiser, Cleveland Clinic and Mayo Clinic. Because 
Saint Joseph Mercy and Allina yielded research sup-
porting less than three interventions, these cases 
were excluded. Table  1 provides key facts related to 
region, size, and population served for the included 
cases. Table  2 provides peer-review article informa-
tion organized by case and intervention. The inter-
ventions reviewed represent a variety of strategies to 
improve PCC/CC related broadly to PCMH models, 
care transitions, provider communication, electronic 
health record (EHR) optimization, and teleservices. 
Interventions were implemented from the early 2000s 
to the late 2010s, with 83% having been implemented 
in the last 10 years. One intervention was not set up 
to report statistical significance [35] and another only 
reported limited statistically significant findings [26, 
27]. They both otherwise report measurable positive 
effects that demonstrate potential of the intervention 
to improve PCC/CC. Table 3 provides the mechanism-
outcome findings for each intervention identified 
through realist review. Figure  2 summarizes institu-
tional-level facilitators by case, cross-case findings, 
and recommendations.

Institutional‑level facilitators supporting Geisinger 
interventions
Elevation of care coordination work
As part of a strategic goal of innovation, Geisinger 
brought population health management directly into 
clinical care teams through the role of a case man-
ager. This work was previously performed by external 
Geisinger Health Plan (GHP) offices [17, 18]. The case 
manager role became a critical to many of Geising-
er’s PCC/CC interventions [17–23]. Clinical integra-
tion of population health management was supported 
through ensuring case managers had no competing 
care priorities [19] and creating information technol-
ogy (IT) infrastructure for predictive risk modeling 
[17, 18], performance reports [17, 18], EHR-integrated 
longitudinal care planning [23], and provider alerts 
[20, 37].

Performance‑based Incentivization
Goals of interventions were linked to performance cat-
egories like improvements in patient satisfaction and care 
quality [18, 37] that Geisinger providers were incentiv-
ized to strive towards; this incentivization accounted for 
up to 20% of total compensation per physician [37].

Institutional‑level facilitators supporting Kaiser 
Permanente interventions
Learning health system practices
Learning health system practices supported the evolution 
of each intervention. For example, design for one inter-
vention was directed by bottom-up assessment of patient 
need, and post-implementation performance was used 
to make improvements [24]. In another invention, 2000 
hours of Plan-Do-Study-Act (PDSA) cycles were utilized 
to optimize intervention performance in the piloting 
stage [25]. Lastly, another intervention centering around 
a pharmacist call center arose after regular program 
auditing found long response times at nurse call centers 
frequently utilized for medication questions [26].

Organizing bodies dedicated to implementation
The interventions took place on a regional scale for 
maximal impact; this could not have been done without 
organizing bodies to support implementation efforts. 
Examples include “breaking down silos between set-
tings and stakeholder groups” [24] and achieving buy-in 
and sustainability in 15 units across 14 medical centers 
despite initial unpopularity [25].

Open EHR
Kaiser’s EHR provided universal, standardized access 
across providers and settings essential to intervention 
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Table 3 Mechanism‑outcome realist review findings, by health system case and intervention

Reported Intervention Outcome of Interest Mechanism Findings

Geisinger

Intervention 1: ProvenHealthNavigator (PHN)
Advanced patient-centered medical home (PCMH) model including embedded RN case managers specially trained in population health management and 
employed by the Geisinger Health Plan.

Significant reductions in both admissions (18% less) and readmissions 
(36% less) [17] with suggestion of dose‑dependent response [21] in Med‑
icaid populations as well as significant prevention of end stage chronic 
disease indicators for elderly patients [18].

Proactive identification of at‑risk individuals by RN case managers using 
claims‑based intelligence followed by review with PCP allowed for 
enhanced ability to proactively address acute exacerbations and chronic 
care needs, particularly in elderly populations [17, 18, 20, 21].

Significant improvements in patient perception of care: PHN patients 
twice as likely to report noticing differences in care, care coordination and 
service, and believe that the quality of care is difference and improved. 
Additionally, significantly 12.4% less like to report using the ED as a usual 
point of care [20].

RN case manager time was dedicated to care coordination – direct phone 
lines for patients, in‑person development of care plans with highest‑risk 
patients, and close follow up post discharge [17, 20].

Intervention 2: Geisinger Monitoring Program (GMP)
Post-discharge patients received automated phone calls that collected individualized information using EHR-integrated automated Interactive Voice Response 
(IVR) technology, with areas of concern or non-compliance requiring follow up pushed to the embedded PC RN case manager in real time via EHR. Four-week 
program; not intended to replace traditional contact.

Compared to case management alone without the IVR tool, there was 
a 44% intent‑to‑treat reduction in likelihood for readmissions, driven by 
second year of study (“incremental benefit”).

Efficient extension of case manager capacity; design based on failure of a 
manual readmissions prevention program of similar scale (~ 30 m in manual 
program vs 2‑3 m in GMP).

Only 4% failed to participate in the full program compared to large drop‑
out rate seen in other telemonitoring program studies.

Attention to optimal balance of frequency of automated contact. Patients 
receive calls 1x per week and programming to retry calls at set intervals.

Intervention 3: Comprehensive Care Clinic (CCC)
Augmentation of PCMH model offering intensive primary care for Adolescents and Young Adults with Special Care and Health Needs (AYASCHN). For patients 
meeting complexity criteria, primary care provided by multidisciplinary care team including an internal medicine-pediatric physician, advanced practice 
practitioner, pharmacist, and embedded RN case manager.

Per member per month reduction of ~ 78% reduction for acute hospital 
admissions (P = 0.053) and ~ 60.3% in ED visits (P = 0.017)

Detailed patient/family self‑management education surrounding exacerba‑
tions and how to respond provided, paired with availability of same day 
services, may have helped alleviate seeking emergency care unnecessarily

Per member per month total cost reduction of 28% ($3931 observed vs. 
$5451 expected; P = 0.028). Inpatient cost appears to drive the reduction 
as the most significant source (P = 0.028).

Care plans developed with family in joint appointments with RN case 
manager and dually trained internal medicine‑pediatrics physician, as well 
as required laboratory, screening and other monitoring for medication 
optimization, may have helped to alleviate common gaps AYASCHN face 
when transitioning into regular adult primary care.

Kaiser Permanente

Intervention 1: “5‑Element Transitional bundle”
Multi-element standardized discharge protocol to reduce all-cause readmissions, designed using outcomes data and patient-identified post-discharge needs, 
with iterative improvements.

Significant decreases in readmissions rates up to 12.1% (P < 0.0001) and 
risk ratios from 0.72 to 0.66 (0.0001) moving from 75th to 90th percentile 
nationally.

Greater patient connection in‑patient providers appears to be the major 
drivers of change, including the creation of a 24/7 “post‑hospital hotline” 
with triage nurses able to page hospitalists as needed (required re‑broker‑
ing of physician contracts to extend of hospitalist oversight for 48 hours 
post‑discharge), and 48‑hour follow up for all patients or 30‑day case 
management for high risk patient by transition RNs.

HCAHPS discharge instruction scores moved from 50th percentile to 90th 
percentile nationally (P < 0.0001). Over an 8 year period mean time to first 
appointment post discharge reduced by 4.6 days (P < 0.0001)

Clear, discharge summaries with single post‑hospital line listed to call for 
any reason and all follow up tests and appointments listed – key element in 
transitional bundle required ambulatory care appointments made prior to 
discharge made this feasible.

Intervention 2: Nurse Knowledge Exchange Plus (NKEPlus)
Set of minimum specifications and acronyms designed to improve nurse handoffs and patient engagement at shift change.

Mean HCAHPS score for 82 nursing units improved significantly by 3.3% 
(range 0.2‑5.9% change per unit) over 4 years. Mean score for NKEPlus 
behaviors (based on four HCHAPS elements for RN‑patient communica‑
tion) for 60 units improved significantly by 4.7% (range 0.1‑7.8% change 
per unit) over 4 years.

Nurses given protected time at shift change to conduct patient‑engaged 
handoff at bedside via unit protocol changes (rounding on patient needs in 
the hour before shift change and non‑nurse staff picking up extra respon‑
sibilities during shift change to minimize interruptions, as well as shift 
assignments limiting number of departing nurses incoming nurses heard 
from. Scale reflected at right supported by Innovation Consultancy which 
worked to ensure intervention was accepted, adapted, and sustained 
across many sites.
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Table 3 (continued)

Reported Intervention Outcome of Interest Mechanism Findings

Intervention 3: Clinical Pharmacy Call Center (CPCC)
Phone-based telepharmacy program developed to address high demand to regional call center related to drug therapies. 20-24 FTE personnel serve 400,000 
patients by working screening and reconciliation for new and/or recently discharged patients, fulfilling refill requests, and spreading information related to 
guidance or plan changes to patients. CPCC also helps develop and advise on clinical guidelines, acting as a support to clinical staff with drug-related ques-
tions.

Approximately ~ 10 K annual new patient transitions, 30‑40% of which are 
estimated to be Medicare beneficiaries. Random chart review showed a 
cost avoidance of $324 per member per year, representing a cost avoid‑
ance benefit to KPCR members of $16.2 million dollars and an estimated 
$4.3 million in avoided primary clinic costs.

CPCC clinical pharmacists work alongside regional call center physicians 
to make medication and lab orders for new patients awaiting first PCP 
appointment. This frees up PCP time to focus on other care needs and 
reduces need for multiple initial appointments.

SNF patients transitioned to home via CPCC clinical pharmacists were 
78% less likely to die (95% CI, 0.06–0.88), 29% less likely to need an ED 
visit (95% CI, 0.36–1.39) and 17% more likely to follow up with primary 
care (95% CI, 0.99–1.37) versus usual care, which meant transition care 
being provided by primary care clinics alone. CPCC detected at least one 
potential drug problem in 90% of discharge summaries [26].

Working with Kaiser’s Chronic Care Coordination (CCC) Department, 
CPCC provided medication review, reconciliation, and counselling for SNF 
patients post‑discharge in their home; researchers comment this poten‑
tially lower‑stress setting may have allowed for increased retention versus 
clinical setting. Additionally, pharmacist to specifically instruct SNF patients 
or caregivers to bring the medications physically in front of them, which 
may not be realistic in clinical settings. Effects mediated by CCC coordina‑
tors who receive CPCC notes, provide additional services, and make recom‑
mendations to primary care providers [26].

Cleveland Clinic

Intervention 1: Connected Care SNF
Cleveland Clinic physicians and advanced practice professionals visited patients discharged to SNFs 4-5 times per week and w/i 48 hours provided a compre-
hensive assessment and record review

Participating SNFs saw significant 6.8% absolute reduction in all‑cause 
30 day admissions versus usual care. Particular benefit to high‑risk and 
medical (versus surgical) patients.

Meaningful, frequent face‑to‑face physician engagement with SNF patients 
not typically receiving continuing medical care after discharge to SNF. 
Emphasis on goals of care and palliative care specialist as part of connected 
care team ensure appropriate expectations and prevention of inappropriate 
readmissions.

Intervention 2: R.E.D.E. to Communicate: Foundations of Health Care Communication
Relational skills course designed by and implemented in Cleveland Clinic. System-wide, physician targeted 8-hour block of training with small and large group 
skills practice.

For physicians who took part in the R.E.D.E. communication skills training, 
significant improvement to CGCAHPS measuring patient experience 
scores were higher than for controls (92.09 vs. 91.09, p < 0.03). Significant 
improvement in the post‑course HCAHPS “Respect” domain means versus 
control groups (91.08 vs. 88.79 respectively, p = 0.02) [30].

Main mechanism appears to be improving physician self‑efficacy and sense 
of worth. Significant improvements to empathy and burnout among physi‑
cians were seen alongside patient experience improvements, even after 
3 months following the session, and pre‑post surveys showing significant 
satisfaction with course [30]. R.E.D.E strategies being integrated directly into 
the medical interview likely reduced physician burden to find individual 
way to incorporate relational skills to patient interaction indirectly or as an 
additional point of care [29, 30].

Intervention 3: Mobile Stroke Treatment Unit (MSTU)
MSTU staffed with RN, paramedic, EMT and crossed trained EMT-CT technologist. Vehicle is outfitted with CT scanner with output to neuroradiologist, point-of-
care lab equipment, and A/V equipment for real-time instruction from Cleveland Clinic vascular neurologist (VN)

MSTU program patients received thrombolysis significantly sooner than 
control patients in two main ways: 38.5 minutes sooner from the alarm 
time and 26.5 minutes sooner from door. 25% of patient who received 
thrombolysis did so within recommended 60 minutes of symptom onset.

Dramatically and significantly sooner diagnostic service (CT scan) drove 
faster treatment times. Patient arrives to hospital and MSTU within similar 
timeframe, but researchers comment hospital environment brings delays 
to care delivery. Coordination with city EMS agencies for simultaneous 
dispatch ensured mechanism achieves greatest potential.

Mayo Clinic

Intervention 1: Teleneonatology program
Mayo Clinic provides telemedicine consults to six community hospitals (level I and level II nurseries) throughout the region using A/V live-feedback instruction 
for high risk deliveries and/or newborn resuscitation. Goals include improve outcomes for neonates and reduce the need to transfer infants up 40-120mi away 
depending on site.

Neonates receiving teleneonatal consults were significantly more likely to 
undergo measurement of temperature, blood glucose and blood gas, and 
significantly more likely to undergo all three. In matched pairs analyses by 
blinded expert panels, telemedicine neonates were significantly more like 
to have been impacted positively within 1 h of birth and/or to have been 
provided with higher quality resuscitation [33].

Mixed method study into barriers and facilitators [34] revealed that reliable 
and easy to use IT infrastructure was important for this time‑sensitive, live 
instruction intensive telemedicine intervention. Mayo’s Center for Con‑
nected Care worked closely to analyze, troubleshoot, and enhance IT capa‑
bilities and improve processes – such as switching from wireless to wired 
connections and allowing neonatologist control of camera angles [32].

Intervention 2: Integrated, Colocated Specialist (ICS) ‑ Neurology
Neurologist in co-located in primary care clinic at 0.6 FTE with partial allocation of 3 RNs and 3 MAs. The ICS-Neurology model goal was to increase collabora-
tion with PCPs including physicians and APP. Curbside and electronic consultations were encouraged, and effect on face-to-face consultation with ICS-neurol-
ogy, diagnostics and tertiary referral were measured.
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features. In two interventions, pharmacists [24, 26, 27] 
had full access to patient records to enhance their med-
ication reconciliation, while the success and design of a 
third intervention, a handoff protocol, depended on the 
EHR’s universality such that “an RN on any unit in any 
medical center could float or transfer to another unit or 
medical center and be proficient” [25].

Institutional‑level facilitators supporting Cleveland Clinic 
interventions
Willingness to make structural change
Dramatic structural changes to accommodate patient 
needs guided two interventions [28, 31]. In both inter-
ventions, Cleveland Clinic multidisciplinary care teams 
were brought from Cleveland Clinic facilities to outside 

Table 3 (continued)

Reported Intervention Outcome of Interest Mechanism Findings

Referrals for face‑to‑face neurology visits for patients reduced by 25%; 
Referrals to tertiary neurology reduced by 64%.

Collaboration was encouraged through alteration of the EHR such that the 
ordering of face‑to‑face neurology consultations were not permitted unless 
a curbside consultation (informal via phone or email) had been performed 
and recorded by PCP. As a result of this process feature, 33% of curbside 
consultations resulted in agreement with PCP plan and avoided the need 
for face‑to‑face consultation entirely.

Nearly one quarter of curbside consults resulted in escalation for the 
patient to be seen same day or sooner than next available appointment.

Encouragement of curbside consultation paired with the ICS‑neurologist 
having approximately 50% unscheduled time meant that patients with 
urgent neurological symptoms identified via PCP‑ ICS Neurologist collabo‑
ration were able to access care sooner.

Intervention 3: MayoExpertAdvisor (MEA) Cardiovascular Risk Tool
EHR-integrated clinical decision support tool for cardiovascular risk assessment and improved cholesterol management. Study provides simulation analysis to 
see effects on accuracy and time management among specialists, PCP and APP in routine care settings.

Clinicians who did not use MEA spent an average of 5 minutes and 
8 seconds to determine the ASCVD score and determine a recommenda‑
tion for patient care. With MEA, the clinicians spent a total of 1 minute and 
31 seconds to calculate the ASCVD score and determine the recom‑
mendation, a reduced of 3 minutes and 38 sections. Chart review at the 
primary care practice indicates this equates to a time savings of 3 hours 
and 45 minutes per day, a half day of clinician time.

MEA saves clinician time by consolidating relevant information into one 
place. With MEA, providers did not have to move through and between 
multiple tabs to find relevant information. Further, MEA is not a separate 
application but conveniently integrated in the EHR via Mayo‑develop EHR 
viewer called “Synthesis” that retrieves and presents data to clinicians in a 
more intuitive, easy‑to‑navigate format.

Clinicians without MEA had a 60.61% accuracy of ASCVD risk score cal‑
culation and 60.61% accuracy in selecting the guideline recommended 
treatment and there were significant differences in time to complete both 
tasks between physicians, NPs, Pas, and other clinical types. With MEA, 
clinicians had 100% accuracy in both and the time difference between 
providers normalized.

Mayo has put considerable resources into their IT infrastructure towards 
care standardization, ultimately allowing for the technology to support this 
and other similar interventions. Natural language processing (NLP) allowed 
auto‑pulling from EHR is promoting ASCVD risk score accuracy – research‑
ers comment that the most frequent errors that clinicians made in were 
related to not identifying the most recent data and inputting age, gender 
and smoking status incorrectly. Further, Mayo’s extensive development of 
clinical decision support drawing on Mayo physician‑guided knowledge 
base [32] eliminated variation in recommendation within and between 
provider groups.

Fig. 2 Key findings and recommendations
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facilities to directly care for patients transitioning in and 
out of their institution’s care. Cleveland Clinic’s willing-
ness to make these changes was considerable, demon-
strated by working intensively with outside partners as 
well as significant resource investment. Similar willing-
ness on the part of the organization to expend resources 
was observed through the incorporation of a mandated 
in-person, institution-wide relational skills course for 
physicians [29, 30], though no specific structural change 
accompanied this intervention.

Accountability practices
At Cleveland Clinic salary renewal is linked to perfor-
mance, and extensive outcomes data is published annu-
ally, motivating provider commitment to improve the 
patient experience and/or outcomes [38]. The potential 
effect of this was particularly notable in one interven-
tion, where Cleveland providers were held accountable to 
the success of the intervention through outcome-specific 
performance assessment [28]. Additionally, for a differ-
ent intervention, researchers comment that success was 
in part due to their salary model, recognizing it would 
have otherwise been difficult to motivate staff participa-
tion [30].

Institutional‑level facilitators supporting Mayo Clinic 
interventions
Culture of collaboration
Mayo’s explicit care philosophy prioritizes “union of 
force” wherein “personnel work collaboratively in teams 
within and across all departments to meet the […] needs 
of patients” [39]. Per the care philosophy, collaboration 
is reinforced by a salary model. The provider-provider 
collaboration one intervention formalized was directly 
related to these care goals, with researchers commenting 
that such collaboration is likely more effective under a 
salary model versus a fee-for-service model with no reim-
bursement for such collaboration [35].

Advanced IT infrastructure
Using technology to free up provider time [35, 36] and to 
connect providers across settings [32–34] was essential 
to the interventions, and appears to be supported by con-
siderable investment in an EHR-integrated knowledge 
management system (described by Shellum, et  al.) [40] 
and the supportive work of the Center for Connected 
Care established in 2015, which has helped implement at 
least 54 telemedicine initiatives [41].

Cross‑case analysis
While each case presented unique institutional level-fac-
tors, there were factors in common which may be consid-
ered thematically as follows:

Institutional values for PCC/CC
Institutional values related to patient care explicitly or 
implicitly guided the design and mechanisms of nearly 
all interventions. Geisinger’s strategic goal of innovation, 
and Mayo’s care philosophy serve as particularly clearly 
stated and manifested value expressions.

Optimization of IT infrastructure to enhance performance 
and communication
IT infrastructure served to support care coordination 
work and its assessment; for Geisinger and Mayo in par-
ticular, a redesign of the IT infrastructure was the basis 
for increased efficiency and performance. However, the 
extent to which the technology achieved its goal was 
influenced by its effect on the quality of patient-provider 
or provider-provider communication. For example, in 
one of Geisinger’s interventions, automated patient calls 
were explicitly not intended to replace traditional patient 
contact; rather, they helped case managers know when to 
initiate a conversation [19].

Accountable reimbursement and incentivization structures
Key behaviors like physician collaboration and quality 
improvement activities were supported by reimburse-
ment structures other than fee-for-service. This was an 
especially notable facilitator at Cleveland Clinic, where 
performance linked salary models served to motivate 
providers towards positive PCC/CC outcomes. Nota-
bly Geisinger and Kaiser both have integrated mod-
els – these not only support high-value behaviors at the 
provider level but also facilitate the ability to pilot PCC/
CC interventions in the first place. Geisinger is uniquely 
positioned to leverage its health plan to develop the com-
mercial market towards value-based care, since a third of 
its patients are both financially and clinically served by 
Geisinger entities [20].

Organizing bodies dedicated to implementation support
Cross-department or regional organizing bodies such as 
Mayo Clinic’s Center for Connected Care and various 
Kaiser departments were found to support intervention 
implementation. These organizations worked to break 
down silos between disparate clinical teams and fine-
tune intervention improvement.

Discussion
This research illustrates how four highly successful health 
systems have facilitated patient-centered care and care 
coordination and can be used to inform initiatives in 
other health systems across the U.S. seeking to improve 
PCC/CC. Four key areas of focus resulted from our case 
analyses; in brief: (1) Institutional values for PCC/CC, (2) 
Optimization of IT infrastructure to enhance performance 
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and communication, (3) Accountable reimbursement and 
incentivization structures, and (4) Organizing bodies ded-
icated to implementation support.

Based on these findings, health systems seeking to 
improve PCC/CC should consider taking the following 
steps. First, evaluate lines of communication between 
patients and providers and between providers, identify-
ing and eliminating tension points and/or bottlenecks in 
communication infrastructure to ensure technology-as-
used facilitates efficient and effective exchange of infor-
mation, provider collaboration, and patient engagement. 
Second, evaluate the extent to which institutional 
prioritization of patient-centered care and care coor-
dination is manifest and held accountable in perfor-
mance feedback and values shared among departments 
and settings. This should be considered alongside how 
reimbursement structures may play a role in provider 
incentivization to meet care quality and patient expe-
rience goals. Finally, this evaluation work should be 
performed and/or supported by cross-department 
organizing bodies specifically dedicated to PCC/CC 
implementation work. Without such an organizing body, 
PCC/CC efforts may remain siloed within departments 
and/or clinical teams and may not be sustained, improved 
upon, and disseminated throughout the institution after 
initial pilots. Dedicated organizing bodies may be espe-
cially important because there is limited peer-reviewed 
research evaluating broad health system dynamics such 
as communication and institutional prioritization; such 
bodies might allow health systems to evaluate their own 
institutions on a continual basis, develop institution-spe-
cific best practices, and remain dynamic and responsive 
to change as institutional needs, patient expectations and 
technology evolve.

The available literature examining institutional-level 
PCC/CC facilitators in US health systems supports 
some of the findings and recommendations in the pre-
sent study. For example, a 2013 primary qualitative 
case study of one health organization in Washington 
State found that to act upon on their major motiva-
tors of institutional-level change, moving away from an 
“unsustainable” fee-for-service model and continu-
ously learning from past performance would be essen-
tial [3]. This is similar to one of the present study’s key 
institutional-level facilitators: using learning health 
system practices to optimize PCC/CC change within 
the context of an integrated payment model. Interest-
ingly, the need for health systems to learn from them-
selves support the idea that even if there were robust 
institutional-level research on how to facilitate PCC/
CC, health system leaders would still be required to 
look internally to identify what will bring about more 
PCC/CC in their own contexts and is suggestive of 

the need for organizational bodies to regularly sup-
port such work. Two other primary qualitative stud-
ies of reputable PCC health care organizations echoed 
reimbursement, leadership incentivization, and learn-
ing health systems as key PCC drivers [8, 9]. Despite 
general agreement regarding the importance of these 
factors, a 2015 study into highly ranked HCAHPS hos-
pitals found that while nearly all of them employed 
some form of data feedback to drive improvement, only 
57% offered incentives for high performance [10].

Interestingly, none of these previous studies com-
mented on lines of communication and their relationship 
to technology and IT infrastructure, a theme highlighted 
in the present study, suggesting there may be benefits in 
using an approach informed by realist methodology. The 
case study is valuable because it offers a narrative of how 
various institutional practices interplay to affect PCC/CC 
change. In the case of this review, using realist informed 
methodologies to examine the mechanisms support-
ing 12 PCC/CC interventions produced unique findings 
related to communication. Further, this study used mul-
tiple cases to compare such narratives to arrive at more 
generalized best practices.

This study has limitations. First, the study is focused 
solely on US health systems which operate in a unique 
context that may not apply to health systems in other 
countries. Another limitation is the top-down case selec-
tion by executive sponsors. This limitation is somewhat 
mitigated by the expertise of the executive sponsors 
selecting the cases, who chose health systems with widely 
acknowledged reputations for PCC/CC efforts. Future 
researchers may rectify this by systematically identifying 
cases through using publicly available survey and rank-
ings information for organizations of interest. Further, 
there was no outreach to leaders of the case study institu-
tions to verify or qualify our findings. All findings were 
based on retrospective analysis of existing literature. 
Future studies may consider follow-up with researchers 
and/or health system stakeholders to verify findings, and/
or conduct primary qualitative research.

Future research into large-scale and/or organizational-
level change to encourage PCC/CC should consider case 
series with realist methodology as a potentially effec-
tive method to identify best practices. Given that many 
of the interventions identified in this case series may 
require significant financial and labor investment, a 
critical focus of future PCC/CC intervention research 
should include cost-effectiveness analyses to help health 
systems decide whether to pursue study outcomes. 
Related areas of research that should be explored include 
whether contractual inclusion of protected time for QI 
and/or research activities for health care professionals 
encourages PCC/CC on the institutional level, as well as 
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investigations of challenges faced by institutions seeking 
to implement such PCC/CC-related interventions.

Conclusion
This study indicates that health systems seeking to pro-
mote PCC/CC should consider creation of institutional-
level organizing bodies dedicated to such work. Key areas 
of focus for such bodies should include evaluating how 
IT infrastructure can be leveraged to improve commu-
nication, and the extent to which institutional prioriti-
zation of PCC/CC is manifest and held accountable in 
performance feedback, incentivization, and values shared 
among departments and settings.
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