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Project Background: 
Unplanned readmissions after acute care hospitalization pose an unfortunate burden for 
hospitals, patients, and the healthcare system as a whole. Unplanned readmissions of Medicare 
patients alone cost the nation an estimated $25 billion or more annually [4, 6]. Research 
suggests that over 25% of these readmissions are preventable [1]. Given the financial, social, 
and medical burden that readmissions place on individuals and the system, there has been 
understandable interest in developing strategies to predict which patients are at high risk of 
unplanned readmission and focus efforts on mitigating this risk.  
 
The Affordable Care Act mandated the establishment of the Hospital Readmissions Reduction 
Program (HRRP), a Medicare value-based purchasing program which, per the Centers for 
Medicare and Medicaid and Medicaid Services (CMS), “encourages hospitals to improve 
communication and care coordination to better engage patients and caregivers in discharge 
plans and, in turn, reduce avoidable readmission.” With the goal of improving health care by 
linking payment to quality, Section 3025 of the Patient Protection and Affordable Care Act 
further mandated reduced payments to hospitals for excess inpatient readmissions beginning 
October 1, 2012 (fiscal year 2013).  
 
Per CMS.gov, WakeMed Raleigh’s most recently calculated rate of 30 day risk-standardized 
(adjusted for characteristics such as age, past medical history, and comorbidities) unplanned 
readmission after discharge from the hospital for the six conditions they review (acute 
myocardial infarction, chronic obstructive pulmonary disease, heart failure, pneumonia, coronary 
artery bypass graft surgery, elective primary total hip arthroplasty and/or total knee arthroplasty) 
as of September 22, 2021 was 15.5%. For fiscal year 2019, WakeMed Raleigh was penalized 
0.04% for excessive readmissions and this has since increased to 0.11% for 2020 and 0.17% 
for 2021. WakeMed Cary was penalized with an 0.89% payment reduction due to excess 
rehospitalizations in 2019; that has since increased to 1.61% for 2020 and 1.77% for 2021. The 
percent reduction is applied to all Medicare fee-for-service based operating diagnoses-related 
group (DRG) payments during the fiscal year. The chart below offers a comparison of the CMS 
penalties in the local hospitals throughout Raleigh, Durham, and Chapel Hill (“the Triangle”). 
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CMS Financial Penalty (%) for Excessive 
Readmissions 

Hospital 2019 2020 2021 

WakeMed Raleigh 0.04 0.11 0.17 

WakeMed Cary 0.89 1.61 1.77 

Duke Raleigh 0.93 0.7 0.56 

Duke Regional 0.48 0.02 0.01 

Duke University 0.41 0.22 0.25 

Rex 0.09 0.01 0.17 

UNC 0.23 0.14 0.08 

*khn.org/news/hospital-penalties 
 
Taking into account the goals of improving patients’ health, satisfaction, and decreasing 
burdens on the healthcare system coupled with the added financial motivation from CMS, many 
hospital programs have undertaken initiatives to identify patients at highest risk for readmission 
and target interventions to decrease unplanned readmissions. There are several validated tools 
to identify patients at highest risk of readmission, but most utilize metrics at the end of the index 
hospital stay in calculating risk. For example, the HOSPITAL score, which has been 
internationally validated in large academic medical centers to predict 30 day potentially 
avoidable readmissions, utilizes metrics such as hemoglobin and sodium at discharge, as well 
as length of stay. Fortunately, with the more widespread use of electronic medical records 
(EMR), data is more accessible for ready and reliable risk model calculations during the index 
hospital stay rather than at or after discharge. This is important for enabling identification of 
hospitalized patients with the highest risk for readmission while they are still in the hospital, 
thereby providing opportunity for interventions to reduce readmission risk prior to discharge from 
the facility.   
 
WakeMed Health and Hospitals is a 946 bed private, non-profit healthcare system with three 
inpatient facilities in and around Raleigh, North Carolina [5]. All of the facilities now utilize the 
EMR “Epic.” Epic previously developed a readmission risk score utilizing the following 9 metrics: 
no PCP, over 75 years old, lives alone, length of stay over 5 days, has CHF diagnosis, has 
more than 1 ED visit in last 6 months, on Medicaid, history of depression, and history of prior 
drug use. Each metric is assigned 1 point. In a retrospective review of all 2019 inpatient 
admissions to WakeMed in 2019, which was performed by Health Catalyst for validation, no one 
scored higher than 7. They found that those scoring 3-7 have a statistically significant higher 
risk of readmission, ranging from 13.42-32%, versus 5.4-8.4% for those scoring 0-2. The charge 
I was given by the Director of Case Management (CM) was to operationalize and effectively 
utilize this readily available and validated tool to target interventions for the patients at highest 
risk for readmission in order to reduce unplanned readmissions. 
 
 
 
 
 
 
 
 
 
 
 



Example of Readmission Risk Score in Epic: 
 

 
 
 
 
Readmission Risk Score Validation Data from Health Catalyst: 
 

2019 IP admissions   95% CI 
CI w/Bonferroni 
Correction Multiple 

Epic Risk Score Readmit Rate SE LCL UCL LCL UCL Comparisons 

0 5.4% 0.0033 4.8% 6.1% 4.5% 6.3% A   

1 6.0% 0.0019 5.6% 6.4% 5.5% 6.5% A   

2 8.4% 0.0026 7.9% 9.0% 7.7% 9.2%  B  

3 13.4% 0.0050 12.4% 14.4% 12.0% 14.8%   C 

4 15.2% 0.0103 13.1% 17.2% 12.3% 18.0%   C 

5 18.1% 0.0263 12.9% 23.4% 11.0% 25.3%   C 

6 32.0% 0.0933 13.3% 50.7% 6.5% 57.5%   C 

7 0.0% 0.0000 0.0% 0.0% 0.0% 0.0%   C 

Total 8.0%         

 



 
Numerous interventions have been undertaken by various healthcare institutions geared toward 
reducing readmissions for those identified as high risk. There is no consensus on the most 
effective or highest yield interventions. There is no one single predominant cause for unplanned 
readmission and no single intervention that will meet the needs of all the patients at highest risk 
for readmission [7]. A multi-pronged, patient-centered approach is needed to tackle this 
problem. Multiple studies and systematic reviews have found that the interventions that produce 
the greatest reductions in readmissions include those geared toward monitoring and managing 
symptoms after discharge, enlisting help of social and community supports, and educating 
patients to promote self-management [1, 7].  
 
Project Description and Scope: 
The goal of this project was to operationalize the recently validated high risk readmission score 
to effectively decrease unplanned thirty day readmissions. Leadership in the case management 
department had recently been made aware of the presence and validation of the high risk 
readmission score in Epic. The next step was spreading awareness of the score to key 
stakeholders then creating and implementing a plan to target interventions for patients at high 
risk for readmission. 
 
First, I formed a “High Risk Readmission Task Force” comprised of key stakeholders, including 
case managers, social workers, hospitalists and pharmacy staff, as well as representation from 
quality, analytics, information services, and leadership. Awareness of the score was to be 
spread through these representatives to their departments and those involved in patient care 
were encouraged to add the score to their patient lists for visibility. Potential interventions for 
high risk readmissions would be brainstormed, discussed, and agreed upon by the task force 
then shared with the involved parties for feedback and buy-in. Utilization of the interventions and 
readmission data was to be tracked in the Readmission Explorer dashboard, enabling quarterly 
analysis of the frequency of interventions utilized and correlation with readmission numbers. 
The plan was to first target patients found to be at high risk for readmission on hospitalist 
services at the WakeMed Raleigh campus, then expand the project to other campuses and 
services in the future. 

 
Objectives and Expected Outcomes: 
The primary objectives were to effectively identify hospitalized patients at highest risk for 
readmission, implement transitions of care interventions to decrease their risk for readmission, 
and assess the effectiveness of the interventions. The expected outcome was that actual 30 day 
readmission in the targeted population (score 3-7) following implementation of the interventions 
would be significantly lower than the anticipated readmission rate and lower than the 30 day 
readmission rate in the high risk (score 3-7) population over the same time period preceding 
implementation. An overarching objective was for WakeMed to have no financial penalties from 
CMS for readmissions in the fiscal year after implementation of this initiative. 
 
Methodology and Timeline: 
February, 2021, gathering insight 
During February, I met with various members of leadership for insight and support and gathered 
information from those with experience tackling the high risk readmission problem. I first met 
with our Chief Medical Information Officer (CMIO) and our Manager of Clinical Process 
Improvement (MCPI). The goals of this meeting were to gain an understanding on how Epic 
developed their risk score and to facilitate pulling the risk score into the Readmission Explorer 
dashboard to enable tracking data specifically for the high risk patients. The CMIO advised that 
he was going to reach out to Epic for more information about the risk score and its development 



and the MCPI advised that she would reach out to Health Catalyst, the data and analytics 
consulting group that created the Readmission Explorer, to determine whether they could, with 
reasonable ease, pull in the risk score to the dashboard.  
 
The CMIO advised that our committee develop a rigorous intervention and data tracking plan in 
which a small, set number of interventions were pursued for all high risk readmissions and the 
use of the interventions and readmission data was tracked to determine impact. He relayed that 
it would take months, at the least, to get the information systems and quality analytics (QA) 
support for a project of this scope. We determined to make the formal ask for this support and, 
in the meantime, continue to pursue implementing use of the risk score and start the process of 
brainstorming and implementing interventions, with the goal to have a more viable formal plan in 
place once the IS and QA support became available. The hope was that starting this process 
now would enable us to gain buy-in and visibility as well as pinpoint highest yield and most 
feasible interventions before undertaking a more intensive formal quality improvement initiative. 
 
I met with our Chief Quality Officer, who is the sponsor for the congestive heart failure 
readmission initiative in our system, for her insight in this project. She was supportive of the 
above outlined plan and connected me with contacts at Health Catalyst. I reached out to the 
Health Catalyst analysts to better understand the validation data for the risk score. They relayed 
that the data utilized all inpatients from 2019, prior to the Covid-19 pandemic, and found a 
statistically significantly higher risk for readmission in those scoring 3-7, with no statistical 
difference among those scoring in the 3-7 range. In other words, targeting all those scoring 3-7 
would be appropriate because those scoring 5-7, for example, did not have statistically 
significant higher readmission risk than those scoring 3-4. They also relayed that they were in 
the process of calculating the area under the curve for the risk score. I was not previously aware 
that ongoing validation calculations were in progress. Another analyst relayed that it would take 
approximately 30 hours of work to get the risk score pulled into the Readmission Explorer 
dashboard; it was decided to put this on hold awaiting the calculation of the area under the 
curve to first ensure that the score is robust and useful.  
 
While in the information gathering phase, I reached out to the Chief of Hospital Medicine at a 
neighboring university who has spearheaded efforts to target interventions for patients at high 
risk of admission at his institution. Their system began utilizing an Epic readmission risk model 
in 2017 [3]. Specifically, they utilize the Epic “Cognitive Computing Model: Risk of Unplanned 
Readmission (Version 1),” which incorporates a range of proprietary real-time data, to identify 
the top 25% at risk for readmission as high risk, the next 25% as medium risk, and the 
remainder as low risk. They have found this model to have an AUC better than the LACE Index.  
 
Patients’ care teams at this neighboring institution have added a column to their patient lists that 
displays a red, yellow, or green dot to correlate with degree of readmission risk. The red dot 
identifies the top 25% at risk for readmission and is meant to trigger a conversation between 
providers and case managers about what interventions should be pursued to prevent 
readmission. Interventions encouraged include referral for intensive case management services 
on discharge, scheduling follow-up for within 7 days of discharge, pharmacist collaboration with 
discharging team in the medicine reconciliation, discharge summary being manually routed to 
primary care physician, and their resource center calling the patient within 48 hours of 
discharge. By compiling and presenting financial impact data, they were able to get leadership 
buy-in and provision of resources for some specific targeted interventions. For example, they 
have medical assistant staffing to schedule follow-up appointments and pharmacy staffing to 
review discharge medication reconciliations. They have not yet collected or published on data 



regarding the success of their efforts though are in the process of doing this for the pharmacy 
initiative. 
 
February, 2021, forming the task force 
The group was meant to be inclusive and voluntary with multidisciplinary representation. I asked 
case management leadership to recommend specific staff that they thought would be engaged 
with the project and approached those individuals. I reached out to hospitalists with the lowest 
readmission rates and asked if they would be interested in joining. Hospitalist leadership 
required me to seek volunteers based on our incentive plan, which financially incentivizes 
participation in committees to gain “citizenship points,” and several additional members came 
after I solicited group-wide volunteers in this manner.  
 
I met with our pharmacy clinical manager, who has a strong interest in working toward 
improving medicine reconciliations and medication compliance, and she was excited to join the 
group and brought additional pharmacy staff with her.  I asked an excellent veteran nurse to join 
us and she suggested two other excellent nurses that were eager to share ideas. One case 
manager from our Cary, NC hospital reached out and asked to participate; she had recently 
completed her Master’s Degree and come from another hospital that had just implemented an 
incredibly robust readmission reduction program. In short, four case managers/social workers, 
three nurses, three pharmacists, one outpatient physician and CMO of population health, four 
hospitalists, the CMIO, the Heart and Vascular Quality Programs manager, an inpatient 
palliative care physician and director, and a QI/Informatics representative joined the group.  
 
March, 2021, pharmacy insight 
I met with the clinical manager of our pharmacy department who was already working on 
tackling readmissions from a medication compliance standpoint. She relayed that only about 
fifty percent of home medicine reconciliations were being done by a pharmacy technician on 
admission, due to volume and lack of adequate staffing. Evidently hospitalist leadership had 
previously requested more pharmacy technicians for admission medication reconciliation 
completion based on the “hours of physician time” it would save; this reasoning did not lead to 
approval, but there is hope that if data about patient safety and readmissions are effectively 
compiled this would lead to approval of the needed pharmacy technician support. 
 
Our pharmacy manager shared that they had been working on implementing a score that would 
identify patients at high risk for medication error and/or readmission resulting in financial 
penalty to the hospital; the goal was to utilize this score to prioritize those patients for admission 
medication reconciliation by a pharmacy technician. The score assigned ten points for each of 
the following: greater than 2 emergency department visits or hospital admissions in the last 180 
days, diagnosis of heart failure, acute myocardial infarction, chronic obstructive pulmonary 
disease, or pneumonia (all are readmission diagnoses that CMS evaluates for their penalty); 
and Medicare or self-pay insurance status. We discussed the benefits of using one validated 
readmission risk score hospital wide and they were in agreement and have since adopted the 
Epic Readmission Risk score, which they are utilizing to target pharmacy technician time to 
completing medication reconciliations for patients at highest risk of readmission.  
 
The pharmacy manager had other helpful insight. They had been working on building a 
navigator to help identify barriers to medication adherence, to then trigger case management or 
pharmacy assistance depending on what barrier was identified. As part of a heart failure 
readmission initiative, pharmacy staff had already been reviewing discharge medication 
reconciliation and completing medication counseling on high risk congestive heart failure 
patients on the cardiac floor. A pilot program with cardiac surgery and heart failure patients in 



which a pharmacy resident calls the patient after discharge to review medications, further 
educate, and discuss symptoms was completed and they have been compiling data to see if 
there is impact on Hospital Consumer Assessment of Healthcare Provider Scores (HCAHPS), 
medication errors, and readmission rates; if data is positive, it may motivate financial support 
for a transitions of care pharmacist to expand the program to long-term.  
 
March, 2021, first task force meeting 
Our first task force meeting was held on March 4. I reserved a room and had a virtual call-in 
option set up; about half of the group showed up in person and half called in. I had prepared a 
powerpoint presentation to give brief background on the scope of the readmissions problem 
and introduce the Readmission Risk Score and Readmission Explorer dashboard.  
 
We started the meeting with introductions, followed by my brief presentation with questions 
encouraged during and afterwards, then brainstorming potential interventions. The group 
agreed that it was reasonable to ask and encourage hospitalists, case managers, social 
workers, pharmacy staff, and nurses to add the readmission risk score to their EMR view. The 
outpatient medicine representative requested this score also appear in the outpatient risk profile 
or discharge summary for the primary care provider to see.  
 
The CMIO felt strongly that we should move to the epic cognitive computing score that had 
excellent AUC data from Duke University Hospital [3] and had continued support from Epic. He 
relayed that the score we were currently using no longer had ongoing Epic support, though it 
continued to be active and functional in the chart. Given it was predicted to take months to get 
the new score up and running, an operation change request was submitted for the cognitive 
computing model score. IS suggested that we not spend more IS hours on the old score, for 
example in setting up a smartphrase for it to populate into discharge summaries or adding it to 
the Readmission Explorer dashboard, until we compared it with the new score and decided 
definitively which to use. Effectively this meant that we cannot track the readmission rates in the 
high risk group for which we plan to target interventions since we cannot sort by risk score. 
 
Interventions that were suggested by the group were numerous. Increased utilization of 
“medications to beds,” a program previously established to enable patients to get their new 
medications or refills delivered from our outpatient pharmacy to the bedside before they left the 
hospital, was thought to be good way to improve medication compliance and decrease that 
cause for readmission. Nursing suggested that providers be required to write a reason for 
stopping a home medication on discharge paperwork to clear up the confusion they had 
witnessed on this issue often. Helping or encouraging patients in scheduling primary care 
follow-up within 1 week was suggested. Work-flow changes by information services to ensure 
specialty referrals outside the WakeMed system are routed to the appropriate provider was 
suggested. It was raised that internal referrals placed to specialists do not print out with a 
phone number or other information for patients.  
 
The palliative care representative relayed what a great collaborative relationship her team has 
with case management at the Cary hospital. She reported that case management there is 
comfortable recommending a palliative care consult to the attending and often dose so in 
appropriate clinical cases. Previously, a screening tool (see below) had been implemented on 
the cardiac floor in Raleigh to prompt nurses to screen patients daily for appropriateness of 
consulting palliative care and, if they screened positive, to suggest that to the attending. This 
led to a cultural change, for a period of time, in which palliative care was more considered and 
more involved on the cardiac floor. The plan had been to extend the pilot to other units, but 
ultimately the paper checklist was felt to be onerous. It was suggested that we make a similar 



palliative care screening tool available for case management and empower then to leave a 
sticky note to providers when a patient screens positive for a palliative care consult.  
 

 
 
At the end of this first task force meeting, the list of suggestions was compiled. The group was 
asked to add the risk score to their list and encourage colleagues to do the same. It was 
determined that subgroup meetings would be the next step to discuss suggestions and 
interventions specific to each area of expertise. I reached out to IS and submitted operation 
change requests for interventions requiring their services.  
 
March, 2021, more information gathering 
Later in March, I met with the executive director of case management at a neighboring 
institution. She relayed that they have a resource center under the population health umbrella in 
which applicable patients, based on insurance status, are enrolled. Nurses make a 48 hour 
follow-up phone call for patients in the population that are at high or medium readmission risk 
based on the cognitive computing score. A case management assistant contacts the low risk 
patients. The resource center phone number is populated on the after visit discharge summary 
for patients, so they have a readily identified resource and don’t feel they have to call back to 
their discharging floor with questions. A hospitalist was identified at each hospital in the 
organization that was willing to receive calls to the resource center that require physician 
expertise.  
 
She shared they abide by the mantra that “part of our job in the inpatient world is to facilitate 
transition to the outpatient word.” If a patient discharges to home but realizes they need skilled 
nursing facility level care, this can be handled through the resource center. The 48 hour phone 
calls are geared toward catching medication discrepancies and misunderstanding. Additionally, 



they can identify patients needing additional support. For example, they can set up home health 
in someone that declined it in the hospital but realized upon arriving home that they need the 
services. The patients in their affordable care organization are also flagged with banners in the 
EMR on the inpatient side and referred for more intensive case management on discharge if 
they are high risk for readmission. They are working to make the case management arm of 
population health payer blind eventually. Ultimately, they have a lot of insight and experience to 
offer and I was very grateful for the opportunity to learn more about their processes.  
 
March, 2021, nursing subgroup meeting 
The nursing subgroup meeting was held in mid-March. Three very experienced, engaged 
nurses volunteered to join the group and were thoughtful and passionate with their suggestions. 
They had added the risk score to their lists and observed that patients with both congestive 
heart failure (CHF) and length of stay over 5 days were often calling the floor after discharge 
with questions. They suggested that the night charge nurse call these patients 2-3 after 
discharge to ask if they have questions about medications or discharge instructions. This 
suggestion led to the revelation that we were missing a sub-population of CHF patients that 
would benefit from consulting the CHF navigators while in hospital. Specifically, we were 
neglecting to consult the team in some patients that were not on the cardiac floor and/or did not 
have CHF as their primary diagnosis. Since that conversation, nurses, case managers, and 
hospitalists have been educated and empowered to consult the CHF navigator in appropriate 
patients, and it has been reported that those consults have been increasing in an appropriate 
manner.  
 
Nurses raised concerns about physicians not consistently discussing discharge plans and 
instructions with patients’ caretakers and bedside nurse. On occasion, they found that providers 
were mentioning possible discharge to patients while rounding, then signing discharge orders 
later in the day without checking back in with the nurse or patient. They also raised the concern 
that reasons for stopping chronic medications were not clearly and consistently communicated 
on discharge instructions. They reported that questions about changes in chronic medications, 
which could have been obviated with improved communication, often came up in review of the 
after-visit summary or in follow-up phone calls.  
 
Nurses also relayed that they found themselves googling information for patients in order to 
provide them with phone numbers and locations for follow-up referrals that were ordered on 
discharge. This information was not populating into the discharge paperwork. They brought up 
how useful and underutilized “meds to beds” is and raised valid concerns about the workflow. If 
they checked “meds to beds” in a chart, was this ensuring that prescriptions were sent to our 
outpatient pharmacy and delivered to the bedside, or were physicians still sending prescriptions 
to patients’ home pharmacies? They shared the “learning assessment” that they complete for 
each patient and it was questioned how this was used to help patients. The assessment does 
not include a literacy screen and most providers we approached were unaware that it existed in 
the chart.  
 
Based on the nursing subgroup meeting, an operation change request was submitted to IS to  
print corresponding phone numbers with internal referral information on discharge paperwork. 
We were able to add individualized instructions and contact numbers for 20 internal referral 
groups that now populate in the after visit summary to provide more helpful information for 
patients. For example, if a patient is referred to ENT, instead of saying “You are being referred 
to a WakeMed specialist. You will be contacted regarding an appointment.,” now it added “If 
you need to speak with our office prior to us contacting you, please call 919-350-***.” We also 



took their concerns about chronic medication stoppage communication, literacy screening, and 
meds to beds to other subgroup meetings for discussion.  
 
March, 2021, hospitalist subgroup meeting 
The hospitalist subgroup met in late March. They had all added the risk score to their EMR view. 
I relayed the concerns nurses brought up in our subgroup meeting and one hospitalist, who had 
one of the lowest readmission rates in the entire group, relayed that he felt it was standard of 
care to write personalized discharge instructions for all patients. The other 2 hospitalists present 
stated that they did not do this but would consider doing so. The workflow involved checking the 
“additional discharge instructions” in the discharge order set and typing a couple of sentences 
saying why a patient was admitted, how they were treated, what chronic medications were 
changed/held and why, and follow-up information. The stated goals of this request were to 
improve communication to patients and caretakers, provide a helpful document to take to 
outpatient follow-ups in the event that inpatient notes were not effectively routed, and decrease 
the need for clarification calls from nurses. After discussion, the group felt that, given the 
potential benefits of writing personalized discharge instructions for high risk patients, coupled 
with the minimal time it would require, it was reasonable to ask this of the entire hospitalist 
group. 
 
Hospitalists brought up the concern that clear discharge instructions require accurate admission 
medication reconciliations, which has been an ongoing concern, and asked that pharmacy 
prioritize these high risk readmissions for medication reconciliation. They wanted patients 
scoring 3-4+ on the Readmission Risk Score to be “red” to make them more obvious, but given 
we were awaiting an updated risk score this request was not submitted. They also asked that 
the CHF and pulmonary navigators be able to pend orders for pulmonary and cardiac rehab to 
help our group make appropriate referrals.  
 
I educated the subgroup about the “meds to bed” option and process and they agreed it was 
appropriate to ask the group as a whole to encourage this option and reframe the question – 
instead of “Where do you want your scripts sent?,” ask “Would you like your new medications 
delivered to your bedside before you leave the hospital?.” Given we are a nonprofit hospital, we 
offer many medications at a significantly discounted price and also will mail 90 day supplies of 
refills at no charge to patient’s homes. There was discussion on how to ensure the default 
pharmacy was appropriate so medications were sent to our outpatient pharmacy when this 
option was selected by patients. I told the group that I would take their concerns about 
admission medication reconciliations and meds to beds workflow to our pharmacy subgroup 
meeting.  
 
 
March, 2021, more information gathering 
I met with a case manager that had previously worked for another hospital system that 
implemented a robust readmission risk intervention. She relayed that they had a dedicated IS 
person that created comprehensive, user-friendly documentation for case managers and 
worked with them to ensure adequate training. Anyone screening as moderate to high risk 
received interventions, which were tailored to risk level. All of these patients had a PCP 
appointment set up by case management, medication co-pays checked to ensure affordability 
in selection, 30 day supply of critical medications such as anticoagulants provided, and 
communication with PCP.  
 



I met with our Heart and Vascular Quality Programs Manager in late March. I relayed the 
concerns nursing staff had brought up in our subgroup meeting. We again discussed the 
importance of getting the CHF navigator consult in patients with CHF exacerbation even when it 
is a secondary diagnosis. The navigators are nurses that speak with the patient while in 
hospital, provide education, and contact them within 72 hours of discharge to check in and go 
over medications. She relayed that pharmacy staff is completing a pilot program in which they 
review discharge medication reconciliation for all patients with a primary diagnosis of CHF and 
we are awaiting data as to the success of the program. We discussed missed opportunities for 
cardiac rehabilitation and additionally pulmonary rehabilitation. Hospitalists are not routinely 
screening for these needs or making these referrals. She also gave me information on a 
Trauma Surgery fellow implementing a bedside literacy screen intervention.  
 
In late March, I was updated by our CMIO that we may be able to get the Epic cognitive 
computing model in May. Given it’s validation elsewhere and excellent AUC in a neighboring 
institution, this was exciting. We were told it would likely take months to validate and implement, 
however. This news meant that we would continue to hold on pushing for more broad utilization 
and incorporation of the current score. 
 
April-May, 2021, cardiac and pulmonary navigators and literacy screening 
In April and May, I discussed with our CHF and pulmonary team leads the question of whether 
their navigators could pend cardiac and pulmonary rehab orders for attending physicians to sign 
for appropriate patients. They agreed this was a reasonable and perhaps helpful idea and 
advised that they would discuss with their group how to implement a process to screen for and 
pend rehabilitation orders.  
 
The pulmonary navigators can now pend pulmonary rehabilitation referral orders for physicians 
to co-sign; they are working to update their criteria to match CMS criteria for pulmonary 
rehabilitation referrals in COPD particularly. Cardiology navigators later reported that they have 
a 6 month backlog on cardiac rehabilitation referrals for acute myocardial infarction and valve 
replacement patients; they have been working to get a default rehabilitation referral order in for 
patients with acute coronary syndrome (ACS) and new stent but have yet to implement cardiac 
rehabilitation referrals for other causes such as CHF.  
 
In April, I met with a Trauma Surgery fellow who is doing a research project utilizing the “Pfizer 
Newest Vital Sign” to assess literacy in trauma patients. It is a literacy screen that takes about 5 
minutes and is set up to be done on bedside mychart (Ipad provided in room). The survey has 
been validated in English and Spanish and the hope is to link it to a patient’s medical chart in 
Epic so that we can target appropriate interventions for patients screening as low literacy. One 
neighboring institution uses a single question literacy screen, and another also has a literacy 
screen, but it seems that none in our area have targeted interventions toward those screening 
positive for low literacy.  
 
The goal would not be to increase literacy, as doing so in the short term has not been shown to 
be reasonably feasible, but to target strategies to increase understanding of symptoms, 
reasons and ways to follow-up, and involve family/caretakers and improve communication with 
the care team [3]. For example, pharmacy can provide pictures of medications and a chart for 
when to take them instead of a written medication list. They are already doing this when a 
specific patient’s need is brought to their attention, but there is concern we are missing many 
who would benefit given we are not screening for health literacy. We are eager to see the 
outcomes of this project to determine whether to broaden this assessment hospital wide; we 
could consider replacing our current “learning assessment,” which involves several questions 



such as “who is the primary learner” and “how do you learn,” with the Pfizer tool, or the single or 
5 question literacy screen. 
 
In April, I again met with our CMIO, MCPI, Chief Quality Officer, and Heart and Vascular Quality 
Programs Manager. Our Chief Quality Officer recommended we set up a smartphrase in the 
system for personalized discharge instructions. We agreed to go ahead and get folks to add the 
score to their lists and set up a larger meeting to agree on interventions. We asked our MCPI to 
work on getting discharging service, PCP, and cognitive computing score into the Readmission 
Dashboard to enable sorting so that when we had agreed upon interventions we could sort by 
high risk readmission score and track data more effectively.  
 
May, 2021, hospitalist meeting 
Meanwhile, I approached our Hospitalist Director and requested to speak at the next team 
meeting in order to show the group how to add the risk score to their list and discuss 
interventions agreed upon by the hospitalist subgroup. These included encouraging CHF 
navigator consult for those with CHF exacerbation, personalizing discharge instructions, 
encouraging meds to beds, asking nurses to help/encourage patients in scheduling PCP follow-
up, and co-signing cardiac and pulmonary rehabilitation orders if placed by navigators.  
 
The meeting went well and some physicians, including one in leadership, approached later 
saying they had been unaware how to add personalized discharge instructions and appreciated 
the information. Unfortunately, the director of the hospitalist program later emailed me to say 
that he would not be personalizing discharge instructions and did not support encouraging 
others to do so. He felt that it was not a useful time expenditure as he suspected this paperwork 
was quickly discarded and not read by patients or family.  
 
One hospitalist emailed after our large group meeting with the suggestion that we have an Epic 
Inbox message for 30 day readmissions sent to the discharging physician so that individual 
physicians may review and reflect on ways they could have potentially prevented readmission. 
Years ago, our group had a spreadsheet for 30 day readmissions in which the discharging 
attending was required to review their readmissions and add information to the spreadsheet 
regarding whether and how readmission could have been prevented. It was not clear what was 
done with this information, but the idea behind the Inbox request was in the same vein of 
enabling providers to do their own personal quality of care assessments. An operation change 
request was submitted for this but IS relayed that they were unable to complete the request due 
to logistical limitations. 
 
May, 2021, second large group task force meeting 
Our second group-wide task force meeting was held in May. At this time, we had an update 
from Health Catalyst that the AUC for our risk score based on the 2019 data used was 0.6. This 
is slightly better than chance but worse than the LACE score AUC which is 0.7. While logistic 
regression showed that readmission rates clearly increase with higher score, the area under the 
curve was disappointing. Fortunately, we had previously made the operation change request for 
the Epic cognitive computing model version 1, which had an AUC better than the LACE score at 
our neighboring institution.  Our IS colleagues were optimistic that we would have the score 
accessible and validated within a few months.  
 
In the meantime, we decided to continue collaborating on interventions for patients on high risk 
for readmission. The hope was that once we had the improved score, we could switch it out for 
the old one in Epic, get it pulled into the Readmission Explorer dashboard, and proceed with 
structured interventions. We discussed proposed interventions by role, including those for 



cardiac and pulmonary navigators, hospitalists, pharmacy and nursing. We brainstormed ways 
case management could be involved without adding to their workload during departmental 
restructuring. Ultimately we decided to just encourage them to discuss high risk readmissions 
with the hospitalists caring for the patients.  
 
The Cary case manager in the group offered to review the risk score with case management at 
Cary in order to get them to add to their list and be aware. At the suggestion of our pharmacy 
members, a subgroup meeting with case management, nursing, and pharmacy was planned to 
discuss medication barriers screening. A case manager suggested that we include verifying 
correct primary care physician in the chart as part of the admission assessment for nursing. 
 
One nurse case manager who had come from another facility in NC suggested we have our 
transitional health referrals, which we place to facilitate follow-up for patients with no PCP, make 
their follow up appointment with the patient prior to discharge. The goal of this would be to have 
the appointment information in hand upon leaving the hospital, rather than relying on a phone 
call. I reached out to the physician in charge of the group and never heard back. Evidently he 
has left WakeMed and had not yet been replaced.  
 
 
May, 2021, pharmacy and nursing subgroup 
Our pharmacists gathered information from other institutions for ideas on a more clinically useful 
medication barrier screening tool. We met with nursing and IS and reviewed the information and 
suggestions provided by the pharmacists. The group agreed upon a more robust bedside 
medication barrier assessment. When a patient answered “yes” to having had or anticipating 
difficulty getting their medications, radio buttons would be available to select the specific 
reasons for this difficulty.  
 
Nursing staff felt that what was being asked of them was reasonable and useful. They also 
suggested more clear wording in the “meds to beds” question. The new medication barrier 
screen and updated “meds to bed” question was created by IS and implemented in August. The 
plan is to review data on barriers selected in a few months. Ultimately, we hope to have specific 
reasons communicated to the appropriate party in order to trigger an appropriate intervention. 
For example, if no pharmacy benefit is the issue, case management can be notified and will 
provide charity medications if needed. If one specific medication is prohibitively expensive, 
pharmacy can be triggered to review for more affordable equivalents.  
 
May, 2021, incorporating high risk readmissions into rounds 
Later in May, I met with a nursing unit manager who was supportive of the project. She 
suggested that unit based case managers mention which patients are at high risk for 
readmission on daily rounds with the team, with the goal of drawing attention to those patients 
and ensuring any helpful interventions were identified. The physician lead for the “twice daily 
touchpoint” rounds, which are geared primarily toward expediting discharges before noon, was 
agreeable to case managers including this information in the brief rounds.  
 
We decided to pilot this on one unit first. I met with the case manager and social worker and 
verified that they had the risk score on their list. They agreed to mention that a patient is a “high 
risk for readmission” for those scoring 3 or higher when the patient is discussed on rounds. We 
discussed that their unit manager had suggested this, the physician lead had agreed, and 
reviewed possible interventions to consider for high risk readmissions. I asked them to let me 
know how useful they felt this was after doing it for a week or so. 
 



After a couple of weeks, I reached out to the case manager and social worker for feedback. 
They said that they didn’t feel discussing high risk readmissions was helpful. I reached out to 
the hospitalists that had been rounding on the unit to get their insight. The hospitalists relayed 
that high risk readmissions were not brought up on rounds.  
 
September, 2021, third task force meeting 
We held off on scheduling another large group meeting with the thought that validation of the 
cognitive computing score was imminent. The hope was to review validation data with the task 
force and make the decisions on next steps at that time. It was initially not clear who the IS 
team member was that was assigned as point person for the validation. Eventually, she 
reached out to me, however the anticipated date for completion was repeatedly pushed back.  
 
In August, I accepted a new job and tendered my resignation to WakeMed effective in October. 
I felt it was important to hold another large group task force meeting prior to my departure. My 
goal was to give a final update on progress, ongoing projects, and next steps and well as 
identify one or two colleagues to take over as chair of the group. When I scheduled the 
meeting, the IS point person for the validation of the new score proceeded to invite several Epic 
employees to the meeting. I reached out to clarify the reasoning for this and was told that the 
validation data was ready to be discussed and that there were some important clarification 
questions to address regarding the score. I asked that she provide me an agenda and any 
slides that would be relevant to include. 
 
It was at this point that I also discovered that our IS counterpart was unaware that the current 
score in our EMR had any validation data. I provided her with all of our data from Health 
Catalyst and the rationale for seeking out an improved score. Our CMIO had asked that the 
request be for Epic Cognitive Computing Model Version 1, which had adequate validation data 
from Epic and a neighboring facility and would apparently be more affordable than Version 2 
because it did not involve a cloud component. Data from Epic showed that the AUC was slightly 
better for Version 2. Our IS counterpoint was unaware as to which cognitive computing score 
we were implementing but the slides that she provided suggested the build was for Version 2, 
as some of the patient data being used in the scores were only in Version 2 per Epic.  
 
When we held the meeting, I provided updates, announced my departure, and asked for any 
volunteers interested in leading the group to either identify themselves in the meeting or reach 
out to me afterwards. I then opened the floor to our IS person, at which time is became evident 
that the Epic counterparts were unclear as to why they were on the meeting, and that validation 
of the new score had not begun. Our IS colleague presented slides and asked for input on what 
components to include in the score. She was unaware that the score was already built and not 
customizable in the way that she was presenting. We also confirmed with our CMIO and the 
Epic consultants that it was Version 1 they we would be using and that many of the slides we 
were looking at related to Version 2. It took an unfortunate amount of the group’s time to come 
to the conclusion that IS just needed an okay to proceed with validation of the Version 1 build, 
which we readily provided. We were told that this would be completed and ready for review by 
December.  
 
After the meeting, our CMIO reached out to the hospitalist director and myself expressing 
concern that someone be identified as the new chair for the group. He was worried that without 
a physician advocate, the project would not continue. I had reached out to one of the hospitalist 
members of the group and she agreed to take over. I provided her with important resources and 
contact information and connected her directly with one of the case managers and the 
pharmacy manager, both of which had been highly involved and engaged. I suggested that she 



could ask one of them to co-chair if she desired and I offered to be a continued resource should 
she have any questions in the future.  
 
I then reached out to our CMIO and updated him on who would be taking over the project. I also 
relayed my concern that even with an engaged team lead and members, without a dedicated IS 
point person, many of the suggestions and plans of the group would not come to fruition in a 
timely fashion. Each IS ask required explaining to a new individual the basis of the project, the 
data, and the request and it was not always clear what individual was assigned a specific task in 
order to facilitate this communication. He made it clear that this would not be possible due to the 
scope of projects IS is involved in. I asked for suggestions to at least facilitate better, more 
efficient communication in the future, so that situations like the one that presented itself at the 
last task force meeting could be avoided. 
 
Summary of progress: 
The task force built a coalition of interested and experienced parties and has succeeded in 
raising awareness of the high risk readmissions issue and getting the score added to the lists of 
nurses, hospitalists, pharmacists, and case managers. It has the attention of some members of 
leadership, including the CMIO, Chief of Quality, Quality and Safety Program Manager, CMO of 
Population Health, and Manager and Supervisors of Case Management. New leadership of the 
task force has been appointed after my departure and communication has been ongoing 
between members. 
 
Awareness of and utilization of the CHF navigator has improved. Some hospitalists are newly 
aware of, and are now utilizing personalized discharge instructions in order to improve 
communication with patients, caretakers, and outpatient providers. Meds to Beds utilization has 
increased, with nurses and hospitalists encouraging its use. Pharmacy technicians have 
streamlined the process of updating the default pharmacy and efficiently delivering medications 
to the bedside without delaying discharge. Pharmacy is now prioritizing high risk readmissions 
for admission medication reconciliation. The medication barrier screening has been updated to 
be more clinically useful. Phone numbers have been added to the printed discharge information 
for over 20 internal referrals. Finally, we have nearly completed validation of the Epic cognitive 
computing score.  
 
Next steps: 
We are awaiting Epic validation of the cognitive computing score for our hospital system.  
score. If the data for this score at our system is as promising as it has been for our neighboring 
institution and per Epic’s report, then it will truly be an improved, more useful score. If this 
proves to be the case, then we plan to switch out the current Readmission Risk Score for the 
cognitive computing score. This will require IS support and we will need to ensure the new 
score is visible on the lists for case managers, physicians, nurses, and pharmacy. We will then 
ask that the score to be pulled into the Readmission Explorer Dashboard so that patients may 
be sorted by readmission risk (e.g. top 25% at risk for readmission) as well as service (starting 
with hospitalists).  
 
Once we have the ability to identify and track these patients, we plan to implement specific 
interventions and track utilization of these interventions and correlate with readmission data.  
They will need to be agreed upon by the task force and may include, for example, scheduling 
PCP follow-up within 7 days of discharge, getting family/caretaker in person or on the phone 
when reviewing discharge paperwork, utilizing Med to Beds, and personalizing discharge 
instructions. We will need IS support to be able to document and track these interventions then 
determine how they correlate with readmission data.  



 
Challenges and lessons: 
Membership in the task force became larger than intended. Excessively high group membership 
led to inefficiencies and to some members being “silent partners” and not speaking up or feeling 
their engagement was not important. Those that voluntarily joined the group without financial 
incentive or being asked were the most engaged and had the biggest impact. Members that had 
previously engaged in high risk readmission initiatives, whether at another institution or our own, 
brought a lot of expertise and genuine interest to the project. For example, pharmacy members 
were very eager and engaged and had already been utilizing their own risk score to try to target 
high risk readmissions. They were grateful that more attention was being given to readmissions 
and medication barriers and hopeful that working with other groups in the hospital would lead to 
a more effective and efficient approach to the issue. 
 
Case management representation was thought to be crucial to success but was very limited 
unfortunately. Reorganization within the case management department had been initiated just 
prior to the start of this project. Most of the case managers and social workers that I approached 
expressed that until the restructuring was completed, it would be difficult to devote any time or 
energy to additional meetings or interventions. We did have one very engaged case manager 
volunteer who brought robust experience with readmission interventions to the group. 
Otherwise, the case management staff that was asked to join either declined, joined and then 
later communicated that they could not participate, or joined but did not actively participate. 
Given the constraints and burnout in the case management department, the task force tried to 
limit what we asked of case management, and refocused on targeting interventions that would 
not require any additional support from them, with the hope that we would find willing volunteers 
in the future after reorganization was completed.  
 
While there was excellent support from some leaders in the organization, the ground-level 
leadership support was limited and the lack of even verbal buy-in was detrimental to team 
engagement. Support from leadership in specific departments would have likely required 
recognition and prioritization of the project from leadership much higher up. Better quantifying 
the financial impact of readmissions to the system’s bottom line may have elicited increased 
interest from leadership which could have then trickled down to more buy-in from hospitalist, 
case management, and nursing leadership. In other words, knowing that the highest levels of 
leadership are engaged and interested in the project would be motivational to departmental 
leaders, who have so many competing demands on their time and resources. 
 
A more extensive data gathering phase prior to implementation of a project of this scope would 
have been useful. Getting more precise financial impact data, for example, could had 
engendered more buy-in and support. Asking more detailed questions about the validation data 
on the current score may have brought to my attention sooner that, despite being told it was 
validated, we did not yet have crucial AUC data. Having the AUC calculated and background of 
the risk score better understood would have enabled us to more quickly seek out the improved 
cognitive computing score, and having a stronger score may have been more useful for buy-in 
and success to the project.  
 
Timing and climate is crucial to the success of interventions such as this. Departmental 
restructuring, burnout, and census stressors in the face of Covid-19 surges limited attention of 
some parties. Higher level projects are often cast aside in the face of more urgent needs. 
Dedicated information services and quality analytics support is also crucial. When each request 
requires a separate submission to IS, and each is then distributed to a different person who is 
unaware of the project at hand, implementing changes is inefficient and tedious. Any sense of 



urgency and excitement about the project that is motivating members of the group is difficult to 
maintain in the face of such delays.  
 
Identifying a co-chair early on in the project would have also been helpful. Ideally it would have 
been someone from another department and with experience tackling the readmissions 
problem. For example, the case manager from our Cary Hospital who was very engaged and 
had a lot of experience with readmissions interventions, would have been an excellent co-lead. 
Having her in a position of leadership would have ensured that the hospitalist perspective on the 
project was not unduly prioritized over other members of the care team. Case management 
engagement as a whole may have also improved with a case manager as co-chair. 
Furthermore, with my departure, someone would have already been engaged and experienced 
with leading the task force. 
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