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Abstract

:

Transitional care programs (TCPs), where hospital care team members repeatedly follow up with discharged patients, aim to reduce post-discharge hospital or emergency department (ED) utilization and healthcare costs. We examined the effectiveness of TCPs at reducing healthcare costs, hospital readmissions, and ED visits. Centers for Medicare and Medicaid Services Bundled Payments for Care Improvement (BPCI) program adjudicated claims files and electronic health records from Greenville Memorial Hospital, Greenville, SC, were accessed. Data on post-discharge 30- and 90-day ED visits and readmissions, total costs, and episodes with costs over BPCI target prices were extracted from November 2017 to July 2020 and compared between the “TCP-Graduates” (N = 85) and “Did Not Graduate” (DNG) (N = 1310) groups. As compared to the DNG group, the TCP-Graduates group had significantly fewer 30-day (7.1% vs. 14.9%, p = 0.046) and 90-day (15.5% vs. 26.3%, p = 0.025) readmissions, episodes with total costs over target prices (25.9% vs. 36.6%, p = 0.031), and lower total cost/episode (USD 22,439 vs. USD 28,633, p = 0.018), but differences in 30-day (9.4% vs. 11.2%, p = 0.607) and 90-day (20.0% vs. 21.9%, p = 0.680) ED visits were not significant. TCP was associated with reduced post-discharge hospital readmissions, total care costs, and episodes exceeding target prices. Further studies with rigorous designs and individual-level data should test these findings.
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1. Introduction


1.1. Backgrounds


Globally, hospitals face the issue of readmissions of patients with heart failure, acute myocardial infarction, or pneumonia. Patients are readmitted to the hospital if conditions like loss of strength, mobility, nutritional deficits, new impairments, or sleep deprivation are observed within 30 days of discharge. Such readmissions cause a burden on healthcare resources and increase the cost of readmissions [1]. Hospital readmission is defined as the unplanned admission of a patient to a hospital within a specific discharge period after an initial stay at the hospital [2]. For instance, readmission to the hospital within 30 days of discharge accounts for nearly 20% of hospitalized older Medicare patients [3]. Some adverse events (e.g., diagnostic and therapeutic errors, as well as common and potentially harmful adverse drug events), often leading to hospital readmissions, are expected to occur after discharge [4].



Many state and national policies include incentives for improving transitional care and disincentives for readmission. In 2015, the Center for Medicare and Medicaid Services (CMS) announced financial penalties of up to 1% of Medicare reimbursements to more than 2000 hospitals due to high readmission rates [5]. The penalty applies to the following six health conditions with a high 30-day readmission rate: acute myocardial infarction (AMI), heart failure (HF), pneumonia (PNE), chronic obstructive pulmonary disease (COPD), total hip/knee arthroplasty (HK), and coronary artery bypass graft (CABG) surgeries [2].




1.2. Research Gap in the Literature


As part of the transitional care programs (TCPs), which have been developed to reduce post-discharge acute hospital or emergency department (ED) utilization, hospital care team members repeatedly follow up with discharged patients so that patients with critical health conditions get the care they require [5,6,7]. TCPs provide customized post-discharge follow-up care to patients with the most critical chronic health conditions that typically require the highest care and incur the greatest cost [8,9]. The essential transitional care parameters for high-need and high-cost patients include targeting patients during transitions, home visits, rapid outpatient follow-up, and medication management [10,11]. Studies on diverse types of TCPs employed by various healthcare systems have provided evidence suggesting that TCPs may be beneficial for reducing healthcare utilization and costs [12,13,14]. However, besides heart and neurological conditions [5,12,14], little documented evidence exists to assess program success within subgroups of other common high-need and high-cost conditions. Also, few studies that we are aware of have assessed the effectiveness of TCPs on the outcome of keeping healthcare costs within the limit of target prices.




1.3. Study Aims


In an effort to allow us to improve patient outcomes following hospital discharge, a TCP was initiated for patients with a high risk of hospital readmissions and ED visits. The primary aim of this study was to test whether the TCP was more effective in reducing avoidable hospital readmissions and ED visits compared to other types of post-discharge visits or no follow-up. A secondary aim was to examine if TCP care reduced health care costs compared to other types of visits or no follow-up. All of the comparisons were made between different types of post-discharge care for each health condition that required hospitalization for inpatient treatments.





2. Materials and Methods


2.1. Study Design, Setting, and Population


This was a quasi-experimental observational quality improvement study based on a retrospective electronic health record (EHR) review, as opposed to a randomized trial, analyzing data collected from patients discharged between December 2017 and July 2020 from the Greenville Memorial Hospital in Greenville, SC, USA, which is the largest of all facilities that comprise the Prisma Health system.




2.2. Data Sources


Data were extracted not only from the Prisma Health electronic health record (EHR) database but also from claims files adjudicated by the Centers for Medicare and Medicaid Services (CMS) Bundled Payments for Care Improvement (BPCI) program. Claims data for this program allow us to capture a more complete and comprehensive picture of care that includes all of a beneficiary’s healthcare utilization and spending, including care provided outside of Prisma Health EHR, a Level 1 trauma center in the Southeast United States. Non-identifiable aggregate data (as opposed to individual-level data) were extracted. We note that the BPCI program requires the destruction of beneficiary-level data after the program’s conclusion, and thus, any individual-level data used in this study are not recoverable. The aggregate data were available for several diagnostic medical conditions [15], including COPD [16,17,18], sepsis [19,20], percutaneous coronary intervention (PCI) [21], chronic heart failure (CHF) [22,23,24,25], and pneumonia (PNE) [26,27]. As part of the BPCI program, we selected this set of conditions for which we assume full financial risk. The study protocol was approved by the institutional review board of Prisma Health.




2.3. Episodes for Index Hospitalization


The patients observed after discharge as part of the study were treated for one of the following five diagnoses for hospitalizations: CHF, COPD, PNE, sepsis, or PCI. In this study, the ‘index’ episode refers to the hospitalization that served as the basis for defining care cost, post-discharge care types, readmissions, and ED visits. Although a patient could have multiple hospitalization episodes, the episodes (as opposed to patients) served as the unit of analysis. In other words, the sample sizes for the aggregate statistics, such as average costs, were determined based on the number of index episodes, not the number of patients.




2.4. The Implemented Transitional Care Program (TCP)


The TCP being evaluated in this study was a structured transition clinic including multidisciplinary healthcare team members, and frequent and timely patient visits. The team included a pharmacist, a nurse, social workers, and the physician who saw the patient at each visit. The first visit was typically within seven days following discharge but had to occur within the first 14 days post-discharge. Providers overseeing patient discharge referred patients to the TCP. The decision about whether to refer to the TCP was based on the provider’s clinical judgment about the benefit the program could have for the patient. However, the intent was to offer the TCP to all BPCI participants. A team member called the patients to offer the TCP. Once the patient had elected to enroll, the patient was introduced to the program during discharge or within two business days after discharge and given the opportunity for enrollment. Patients were then seen once weekly for four weeks. The patient had to be seen four times to “graduate”. If a patient missed a visit, attempts were made to reschedule within the same business week. Although the majority of the four visits occurred within four weeks, all four visits occurred within six weeks. A few patients may be seen more than four times, depending on the patient’s needs. The TCP included the following characteristics: (1) a phone call within 48 h of discharge to provide real-time recommendations in collaboration with transitional care clinicians; (2) follow-up visits with the multidisciplinary team; (3) full medication reconciliation conducted by the pharmacist taking into account medications listed on the discharge summary, actual medications brought in by the patient, and drug–drug interactions; (4) provision of diabetes education if applicable; (5) social determinants of health (SDoH) screening and social work assessment to overcome SDoH; (6) team huddle involving nurses, pharmacists, and physicians prior to the physician seeing the patient; (7) clinicians providing the TCP were all hospitalists who are well trained and competent with managing high-acuity and medically complex patients; (8) focus on preventive vaccine care including influenza, COVID, pneumonia, and zoster vaccines to appropriate patients; (9) all in-person visits; (10) provision of transportation with taxis for those who were unable to arrange their own transportation; (11) availability of flexible scheduling; (12) individualized care with a minimum of 4 visits to qualify as “graduated” but allowing additional visits if medically indicated (and including an option for early discharge as well). The patients admitted to the hospital met the Bundled Payments for Care Improvement (BPCI) criteria to enroll in the TCP.




2.5. Types and Grouping of the Post-Discharge Care


The following post-discharge care groups were not randomly allocated but selected from existing data in the hospital Electronic Health Record (EHR) system for the present study. Again, the sample size for each group was determined based on the number of index episodes across all five diagnoses for hospitalizations.



TCP-Graduated group: This group was composed of patients who enrolled in the TCP and were discharged upon completion of the program (i.e., a minimum of four visits).



Did Not Graduate (DNG) group and its subgroups: All the other patients who did not graduate or did not enroll in the TCP were collectively referred to as the “Did Not Graduate” (DNG) group. Patients who declined to enroll in the TCP would be scheduled for an office visit with their Primary Care Provider (PCP), that is, either a specialized Transitional Care Management (TCM) visit or a standard Evaluation and Management (E&M) visit within 14 days of discharge. They would also need to have a documented phone call from the PCP nurse within 48 h of discharge. At a TCM visit, there had to be documentation of medical list reconciliation and documentation of the level of medical decision-making rated as low, moderate, or high risk. An E&M visit also occurred within 14 days of discharge. But in contrast to TCM, an E&M visit did not require a nursing phone call or the same protocolized visit as the TCM visit. The patients were recommended for the TCP-structured visit if they had risk factors for readmission based on clinical criteria. However, the patients could ultimately choose among any of the follow-up care models. The follow-up timelines were variable and based on patient preference and clinical criteria determined by the transition clinic care team.



Therefore, the collective DNG group can be broken down into four subgroups of patients. First, there were the patients who enrolled in TCP but did not complete the program, referred to as the “Joined but did not graduate” (Joined but DNG) group. Second, there were the patients in the “Transitional Care Management (TCM) visit” group who did not pursue the TCP but instead followed with a TCM visit with a primary care provider (PCP) within 14 days of discharge. This visit type allowed for a longer visit to review and coordinate care following discharge from the hospital by the PCP team. Third, there were the patients in the “Evaluation and Management (E&M) visit group” who did not pursue the TCP but instead followed with a standard E&M visit with PCP within 14 days of discharge. Finally, the “No follow-up” group comprised those patients who received no follow-up care (Figure 1).




2.6. Post-Discharge Utilization Outcomes


The post-discharge utilization outcomes compared between the post-discharge care groups were the frequency of the following four presentations at the hospital: 30-day readmission, 90-day readmission, 30-day ED visit, and 90-day ED visit. Although 30-day post-discharge outcomes are required for evaluations by the CMS, we also analyzed 90-day outcomes to evaluate the TCP as a part of an internal quality improvement project, which has also been undertaken in other studies [28,29,30,31]. Readmission is defined as being readmitted to the hospital for any condition, whereas an ED visit is defined as presenting at the emergency department for any condition without being readmitted. Even if some episodes had multiple utilizations for each of the outcomes of 30- and 90-day readmissions or ED visits for index episodes, the number of utilizations was counted as only one, i.e., dichotomized between ever- and never-utilized with scores 1 and 0, respectively, for each episode.




2.7. Cost Outcomes


The aggregate average total cost per hospitalization episode and its target prices were obtained by applying the BPCI advanced (BPCI-A) model methodology supported by the CMS. The total cost used in the BPCI-A model refers to the expenses that Medicare/the payer incurs for services, i.e., in the BPCI-A model, what is considered a cost to the payer is revenue for the provider in the form of reimbursements. Specifically, the total cost reflects the fee-for-service claims paid by Medicare rather than the actual cost incurred by hospitals/providers to provide the service. For example, all services provided within the 90-day episode that had a reimbursable Medicare claim are included in the total cost/reimbursement, such as payments for TCP visits. The total cost per episode for the present analysis was calculated as the sum of the initial index inpatient stay cost and 1–30- and 31–90-day post-discharge care costs. However, it did not include costs spent for items and services (e.g., transportation costs like taxi fares) identified as exclusions in the programs’ methodology. The average total costs per episode were computed for a combination of all conditions for hospitalizations as well as for each condition. The costs spent during 1–30 and 31–90 days following discharge were also available per episode. The total costs were calculated as the sum of costs over the multiple utilizations, if any, per index episode. The total costs/reimbursements were then reconciled against a target price. If the total cost/reimbursement exceeded this target price, providers were required to repay Medicare a portion of the difference. On the other hand, if the total cost/reimbursement was less than the target price, the provider received a bonus payment. The number of episodes whose total care cost exceeded the BPCI target prices was also obtained for each type of episode.




2.8. Statistical Analysis


Chi-square or Fisher’s exact tests, depending on the expected cell counts, were used to test the significance of differences in the post-discharge utilization outcomes across all initial hospitalization episode conditions between the post-discharge groups, as well as differences in percentages of episodes with costs over target prices. Since these overall analyses could not be conducted after adjusting for different conditions, we also conducted the same comparisons stratified by conditions. Specifically, seven between-group comparisons were made: Graduated vs. DNG; Graduated vs. Joined but DNG; Graduated vs. TCM visit; Graduated vs. E&M visit; Graduated vs. No follow-up; TCM visit vs. No follow-up; and E&M visit vs. No follow-up. Of note, statistical tests on the difference in amount of cost were not possible because only aggregate average costs per episode were collected for the reasons noted above. All statistical tests were performed using SAS v9.4 software, and all comparisons with a two-sided p-value less than 0.05 were considered statistically significant.





3. Results


3.1. Participant Compositions


Overall, a total of 1395 episodes were included in the study, of which 85 (6.1%) were episodes of patients who graduated from the TCP. Of the 1395 episodes, the “DNG” group included 1310 (93.9%) episodes in total, and among the “DNG” group, 839 (60.1%) episodes had no follow-up appointment. More details on the number of episodes stratified by post-discharge care groups and conditions for hospitalization are presented in Table 1.




3.2. Overall Comparisons of Utilization Outcomes


Table 2 presents the between-group comparisons of the post-discharge outcomes, combining all conditions for hospitalizations. The TCP-Graduated group had both significantly lower 30-day (7.1% vs. 14.9%, p = 0.046) and 90-day readmissions (15.5% vs. 26.3%, p = 0.025) compared to the collective DNG group. Compared to the no follow-up group, the TCP-Graduated group also had significantly lower 30-day (7.1% vs. 15.5%, p = 0.036) and 90-day (15.5% vs. 26.7%, p = 0.022) readmission rates. The TCP-Graduated group did not have significantly different 30-day (9.4 vs. 11.2%, p = 0.607) and 90-day (20.0% vs. 21.9%, p = 0.680) ED visits compared to the collective DNG group. When compared to DNG subgroups, the TCP-Graduated group did not have any significant differences in the rates of 30- or 90-day ED utilization outcomes.




3.3. Comparisons of Utilization Outcomes by Hospitalization Conditions


Table 3 presents the between-group comparisons for each condition for initial hospitalizations. The TCP-Graduated group had both significantly lower 30- (8.3% vs. 42.1%, p = 0.013) and 90-day (20.8% vs. 57.9%, p = 0.013) readmission rates compared to the “Joined but DNG” group for the CHF episodes. Notably, the TCP-Graduated group had no 30-day ED visits for both the COPD and sepsis episodes and no 30- or 90-day readmission or ED visits for the PNE episodes. The TCM visit group had significantly higher 90-day ED visits compared to the no follow-up group (44.8% vs. 21.3%, p < 0.001) for the PCI episodes.




3.4. Comparisons of Absolute Costs


The combined average total cost per episode was smaller for the TCP-Graduated group by USD 6194 compared to the collective DNG group (USD 22,439 vs. USD 28,633), saving 21.6% of the cost of the latter (Table 4). The 1–30-day post-discharge cost was much smaller by USD 4535 (or 48.9% saving) for the TCP-Graduated group (USD 4740 vs. USD 8708), and the 31–90-day post-discharge cost was also lower by USD 366 (or 5.6% savings) for the TCP-Graduated group (USD 6168 vs. USD 6534). Both the combined total cost and the 1–30-day cost of the TCP-Graduated group were lower compared to all of the DNG subgroups, although the 31–90-day cost was lower or higher depending on the types of care among the DNG subgroups (Table 4).



Except for the CHF condition, the total cost of the TCP-Graduated group was lower compared to the collective DNG group for all other conditions for hospitalization. Furthermore, both the 1–30-day and 31–90-day post-discharge costs were lower for the TCP-Graduated group for all conditions except for the CHF, for which the TCP-Graduated group had a much higher 31–90-day cost (USD 11,654 vs. USD 5848), yet a lower 1–30-day cost (USD 6054 vs. USD 7799) (Table 4). Further breakdowns of costs by the subgroups of the collective DNG group are also provided in Table 4.




3.5. Comparisons of Percentages of Episodes with Costs over Target Prices


The proportion of TCP graduates with costs over BPCI target prices was significantly lower compared to the collective DNG group (25.9% vs. 36.6%, p = 0.018) and the no follow-up subgroup (25.9% vs. 41.6%, p = 0.005) when all episodes were combined (Table 4). Similarly, within the sepsis condition, the proportion of TCP graduates with costs over BPCI target prices was significantly lower compared to the collective DNG group (13.6% vs. 36.0%, p = 0.031) and the No follow-up subgroup (13.6% vs. 41.0%, p = 0.010). Remarkably, the proportion of TCP graduates with costs over BPCI target prices was in general, smaller, albeit not significantly, than that of any other post-discharge care groups, except for a few comparisons across all episodes (Table 4).





4. Discussion


4.1. Summary of Findings


The primary finding from this study is that the TCP had a positive impact with respect to reducing post-discharge episode care cost and significantly reducing overall patients’ readmission rates for both 30 and 90 days following discharge compared to the collective DNG group. The overall 30- or 90-day ED visits per episode were also lower, yet not significantly, for the TCP-Graduated group vs. the collective DNG group. Furthermore, the effect of TCP on improving the post-discharge utilization outcomes appeared to be in general, independent of conditions for hospitalizations as supported by smaller, albeit not significant, percentages of all four post-discharge utilization outcomes across all conditions for hospitalizations. This finding is consistent with findings from other transitional care models in the literature, such as the Care Transitions Initiative (CTI) [28], Project Reengineering Discharge (RED) [29], Comprehensive Discharge Planning (CDP) [30], and the Transition Care Coordinator (TCC) model [31]. Each of these models has been successful in reducing hospital readmissions. Both CTI and CDP were designed specifically for elderly populations (65 and older, and 70 and older, respectively), and each involved in-home visits. Like the past models of RED and TCC, TCP did not restrict the patient population by age, and there were no in-home visits.




4.2. Review of Other Studies in the Literature


Under the CTI study [28], patients received (1) tools to promote cross-site communication, (2) encouragement to take a more active role in their care and to assert their preferences, and (3) continuity of care across settings and guidance from a “transition coach”. The study suggests that coaching chronically ill older patients and their caregivers to ensure that their needs are met during care transitions may reduce the rates of subsequent rehospitalization.



The RED study [29] utilized a nurse discharge advocate who worked with patients during their hospital stay to arrange follow-up appointments, confirm medication reconciliation, and conduct patient education with individualized instruction booklets sent to primary care providers. A clinical pharmacist called patients two to four days after discharge to reinforce the discharge plan and review medications. The intervention group had a significantly lower rate of hospital utilization.



The CDP study [30] examined the effects of a comprehensive discharge planning protocol designed for the elderly and implemented by nurse specialists on patient and caregiver outcomes and cost of care. Study findings support the need for CDP to improve their outcomes after hospital discharge and to achieve cost savings. Patients had fewer readmissions, fewer total days rehospitalized, lower readmission charges, and lower charges for health care services after discharge.



The TCC study [31] evaluated two forms of an evidence-based, multi-component transitional care intervention. A quasi-experimental evaluation design compared the outcomes of TCC Care to Usual Care. Nurse TCCs provided either a full intervention (delivered in-hospital and by post-discharge phone call) or a partial intervention (phone call only). TCC Care had significantly lower readmission rates and lower costs at both 30 and 90 days following discharge.




4.3. Outcome Differences among TCP-Graduated Group, DNG Group, and DNG Subgroups


Further investigation of outcome differences between the TCP-Graduated group and the DNG subgroups revealed that the differences between the TCP-Graduated group and the collective DNG group were driven by the joined but DNG and the no follow-up groups. Whether this difference was due to the effectiveness of the intervention or because the patients selecting themselves into these groups may have worse health needs further investigation. Also, given our results that the TCP-Graduated group and the TCM visit and E&M visit groups did not differ significantly, providers could consider TCM or E&M as post-discharge care alternatives to TCP based on patient needs.



In the research conducted by Kripalani et al. [32], risk prediction models were developed specifically for diseases like acute myocardial infarction, heart failure, stroke, and COPD, capable of classifying the patients into low- and high-risk groups. The project BOOST (Better Outcomes for Older Adults through Safe Transitions), led by the Society of Hospital Medicine [33], used a risk assessment tool that assessed eight patient factors contributing to readmission risk [34]. The present study, however, focused on several health conditions and had similar implementation approaches as other programs in the literature, such as having dedicated team members take care of patients, focusing post-discharge care attention on primary diagnoses related to hospitalizations, care coordination, medication reconciliation, and education with follow-up visits. These common structured elements may be important for TCP success.




4.4. Findings Concerning Cost


The finding that the TCP program reduces total care costs has a significant bearing in terms of hospital management of these specific disease subgroups of patients. Furthermore, the care costs were lower for the TCP-Graduate group compared to the DNG group regardless of conditions for hospitalization except for COPD, where episodes were nevertheless smaller in number than the other conditions. The savings were substantial not only in terms of actual costs but also in terms of the percentage of episodes with costs greater than target prices. With respect to financial penalties of up to 1% of Medicare reimbursements, at the scale of our study, the savings from the TCP program were unlikely to cover the costs of the TCP program. However, our healthcare system is continuing to encourage participation in and growth of the TCP program. We now take all comers at high risk of readmission per LACE score (which takes into account patient factors such as length of stay, acuity of the admission, comorbidities, and emergency department use in the duration of six months before admission) and provider discretion. Moreover, as we continue to grow our at-risk products and other high-risk contracts and launch our own in-house insurance product, we anticipate that the TCP program will become cost-effective.




4.5. Future Study for Increasing TCP Graduations


Despite these promising findings, the number of patients who successfully graduated from the TCP was much smaller (6.1%) than the DNG group or its subgroups. The underlying reasons for such a low graduation rate are largely unknown from the data available for the present study. Potential factors for low enrollment in or graduation from the TCP could be the inadequacy of the TCP to cater to the range of needs of the patients [35], patient characteristics such as age, dementia, frailty, and carer status, which may make the program less suitable for the patient [36], or issues with integrating the TCP with existing services [37]. Identification of these factors will help develop interventions designed to promote enrollment and graduation and evaluate the program in comparison with other programs in terms of program contents, post-discharge outcomes, and costs across several disease-related groups for index hospitalizations.




4.6. Strengths and Limitations


Our study has the following strengths. First, our study comprehensively evaluated and described the TCP in comparison with other programs in terms of program contents, post-discharge outcomes, and costs across several disease-related groups for index hospitalizations. Second, the data on outcomes and costs were rigorously extracted and validated from electronic health records, and Medicare claims data were provided by CMS through participation in the Bundled Payments for Care Improvement Advanced (BPCI-A) model. Third, our study findings are consistent with those reported in the literature, even though the data were collected from a regional tertiary referral hospital.



Study limitations are as follows. This was an observational study where the post-discharge care was not randomly assigned. Therefore, the results should be interpreted with consideration for the possibility of selection bias. Various patient characteristics like age, gender, race, marital status, admission type, and source of admission were not collected during the study, which can also affect the study results. As per Morkisch et al. [7], patients over 65 years old are more likely to undergo frequent readmissions classified as high-risk conditions. The sample size was relatively small and varied from group to group. Concerning the cost of care, the tests of significance to compare costs between the TCP-Graduated group and other groups were not able to be performed as individual-level cost data were not available. The analysis did not account for multiple comparisons. It is possible that some patients were not offered the TCP program for diverse reasons, including being discharged prior to being contacted, not being present in the hospital room when the call was made, and/or being unable to answer the phone or the phone not working. We do not have data on these specific reasons. Finally, the data provided is from a single institutional medical center at Prisma Health; therefore, the findings may not be generalizable to other medical centers.





5. Conclusions


In conclusion, the TCP had the potential for reducing hospital readmissions, total healthcare costs, and episodes exceeding target prices. These findings should be tested in further studies using more rigorous research designs and individual-level data. If found to be effective, TCPs will be instrumental in providing both high-quality and cost-effective care as more healthcare systems move to at-risk payment models. In the context of decreased Medicare reimbursements, TCPs may also allow viable and sustainable business models for healthcare systems that are increasingly operating at a deficit.
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Figure 1. Types of post-discharge care groups. Abbreviations: TCP (Transition Care Program), TCM (Transitional Care Management), E&M (Evaluation and Management), PCP (Primary Care Provider). 
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Table 1. Number of Episodes by Post-Discharge Care Groups and Conditions for Hospitalization.
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Conditions for Hospitalization: n (%) *

	




	
Group

	
CHF

	
COPD

	
PNE

	
Sepsis

	
PCI

	
All






	
Graduated

	
24 (11.2%)

	
11 (13.9%)

	
9 (5.2%)

	
22 (3.4%)

	
19 (6.9%)

	
85 (6.1%)




	
Did Not Graduate

	
191 (88.8%)

	
68 (86.1%)

	
165 (94.8%)

	
628 (96.6%)

	
258 (93.1%)

	
1310 (93.9%)




	
  Joined but DNG

	
19 (8.8%)

	
0 (0.0%)

	
6 (3.4%)

	
21 (3.2%)

	
14 (5.1%)

	
60 (4.3%)




	
  TCM Visit

	
8 (3.7%)

	
6 (7.6%)

	
7 (4.0%)

	
48 (7.4%)

	
29 (10.5%)

	
98 (7.0%)




	
  E&M Visit

	
54 (25.1%)

	
26 (32.9%)

	
36 (20.7%)

	
118 (18.2%)

	
79 (28.5)

	
313 (22.4%)




	
  No follow-up

	
110 (51.2%)

	
36 (45.6%)

	
116 (66.7%)

	
441 (67.8%)

	
136 (49.1%)

	
839 (60.1%)




	
Total

	
215

	
79

	
174

	
650

	
277

	
1395








Note: * Percentages are calculated compared to the total number of episodes. Abbreviations: DNG (Did Not Graduate), TCM (Transitional Care Management), E&M (Evaluation and Management), CHF (Chronic Heart Failure), COPD (Chronic Obstructive Pulmonary Disease), PNE (Pneumonia), PCI (Percutaneous Coronary Intervention).













 





Table 2. Comparisons of post-discharge utilization outcomes based on total episodes combining all conditions for hospitalization.
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Post-Discharge Utilization Outcome (Percentages, p-Value)




	
Comparison

	
30-Day Readmission

	
90-Day Readmission

	
30-Day ED Visit

	
90-Day ED Visit






	
TCP-Graduated (N = 85) vs. DNG (N = 1310)

	
7.1% vs. 14.9% (p = 0.046)

	
15.5% vs. 26.3% (p = 0.025)

	
9.4% vs. 11.2% (p = 0.607)

	
20.0% vs. 21.9% (p = 0.680)




	
TCP-Graduated (N = 85) vs. Joined but DNG (N = 60)

	
7.1% vs. 23.3% (p < 0.005)

	
15.5% vs. 41.7% (p < 0.001)

	
9.4% vs. 18.3% (p = 0.117)

	
20.0% vs. 28.3% (p = 0.243)




	
TCP-Graduated (N = 85) vs. TCM visit (N = 98)

	
7.1% vs. 12.2% (p = 0.240)

	
15.5% vs. 20.4% (p = 0.369)

	
9.4% vs. 10.2% (p = 0.858)

	
20.0% vs. 20.4% (p = 0.945)




	
TCP-Graduated (N = 85) vs. E&M visit (N = 313)

	
7.1% vs. 12.5% (p = 0.163)

	
15.5% vs. 24.0% (p = 0.088)

	
9.4% vs. 10.2% (p = 0.858)

	
20.0% vs. 20.8% (p = 0.877)




	
TCP-Graduated (N = 85) vs. No follow-up (N = 839)

	
7.1% vs. 15.5% (p = 0.036)

	
15.5% vs. 26.7% (p = 0.022)

	
9.4% vs. 11.2% (p = 0.615)

	
20.0% vs. 22.1% (p = 0.663)




	
TCM visit (N = 98) vs. No follow-up (N = 839)

	
12.2% vs. 15.5% (p = 0.396)

	
20.4% vs. 26.7% (p = 0.179)

	
10.2% vs. 11.2% (p = 0.766)

	
20.4% vs. 22.1% (p = 0.710)




	
E&M visit (N = 313) vs. No follow-up (N = 839)

	
12.5% vs. 15.5% (p = 0.195)

	
24.0% vs. 26.7% (p = 0.346)

	
10.2% vs. 11.2% (p = 0.635)

	
20.8% vs.22.1% (p = 0.638)








Note: Significant results are indicated in boldface. Abbreviations: DNG (Did Not Graduate), TCP (Transition Care Program), TCM (Transitional Care Management), E&M (Evaluation and Management).













 





Table 3. Post-Discharge Utilization Outcome Comparisons Based on Follow-Up Care Types Stratified by Conditions for Hospitalization.
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Post-Discharge Utilization Outcome (Percentages, p-Value)




	
Chronic Heart Failure (CHF)




	
Comparison

	
30-Day Readmission

	
90-Day Readmission

	
30-Day ED Visit

	
90-Day ED Visit






	
TCP-Graduated (N = 24) vs. DNG (N = 191)

	
8.3% vs. 16.8% (p = 0.384)

	
20.8% vs. 31.4% (p = 0.287)

	
12.5% vs. 12% (p = 1.000)

	
25% vs. 23.6% (p = 0.876)




	
TCP-Graduated (N = 24) vs. Joined but DNG (N = 19)

	
8.3% vs. 42.1% (p = 0.013)

	
20.8% vs. 57.9% (p = 0.013)

	
12.5% vs. 21.1% (p = 0.680)

	
25% vs. 26.3% (p = 1.000)




	
TCP-Graduated (N = 24) vs. TCM visit (N = 8)

	
8.3% vs. 0% (p = 1.000)

	
20.8% vs. 12.5% (p = 1.000)

	
12.5% vs. 0% (p = 0.555)

	
25% vs. 12.5% (p = 0.646)




	
TCP-Graduated (N = 24) vs. E&M visit (N = 54)

	
8.3% vs. 13% (p = 0.713)

	
20.8% vs. 27.8% (p = 0.517)

	
12.5% vs. 14.8% (p = 1.000)

	
25% vs. 25.9% (p = 0.931)




	
TCP-Graduated (N = 24) vs. No follow-up (N = 110)

	
8.3% vs. 15.5% (p = 0.525)

	
20.8% vs. 30% (p = 0.367)

	
12.5% vs. 10% (p = 0.716)

	
25% vs. 22.7% (p = 0.811)




	
TCM visit (N = 8) vs. No follow-up (N = 110)

	
0% vs. 15.5% (p = 0.229)

	
12.5% vs. 30% (p = 0.436)

	
0% vs. 10% (p = 0.348)

	
12.5% vs. 22.7% (p = 0.683)




	
E&M visit (N = 54) vs. No follow-up (N = 110)

	
13% vs. 15.5% (p = 0.671)

	
27.8% vs. 30% (p = 0.769)

	
14.8% vs. 10% (p = 0.365)

	
25.9% vs. 22.7% (p = 0.651)




	
Chronic Obstructive Pulmonary Disease (COPD)




	
Comparison

	
30-Day Readmission

	
90-Day Readmission

	
30-Day ED visit

	
90-Day ED visit




	
TCP-Graduated (N = 11) vs. DNG (N = 68)

	
9.1% vs. 14.7% (p = 1.000)

	
18.2% vs. 27.9% (p = 0.718)

	
0% vs. 10.3% (p = 0.265)

	
9.1% vs. 20.6% (p = 0.680)




	
TCP-Graduated (N = 11) vs. Joined but DNG (N = 0)

	
9.1% vs. 0%

(-)

	
18.2% vs. 0% (-)

	
0% vs. 0%

(-)

	
9.1% vs. 0%

(-)




	
TCP-Graduated (N = 11) vs. TCM visit (N = 6)

	
9.1% vs. 0% (p = 1.000)

	
18.2% vs. 16.7% (p = 1.000)

	
0% vs. 0%

	
9.1% vs. 0% (p = 1.000)




	
TCP-Graduated (N = 11) vs. E&M visit (N = 26)

	
9.1% vs. 15.4% (p = 1.000)

	
18.2% vs. 23.1% (p = 1.000)

	
0% vs. 7.7% (p = 1.000)

	
9.1% vs. 19.2% (p = 0.646)




	
TCP-Graduated (N = 11) vs. No follow-up (N = 36)

	
9.1% vs. 16.7% (p = 1.000)

	
18.2% vs. 33.3% (p = 0.464)

	
0% vs. 13.9% (p = 0.322)

	
9.1% vs. 25% (p = 0.413)




	
TCM visit (N = 6) vs. No follow-up (N = 36)

	
0% vs. 16.7% (p = 0.280)

	
16.7% vs. 33.3% (p = 0.647)

	
0% vs. 13.9% (p = 1.000)

	
0% vs. 25% (p = 0.312)




	
E&M visit (N = 26) vs. No follow-up (N = 36)

	
15.4% vs. 16.7% (p = 1.000)

	
23.1% vs. 33.3% (p = 0.380)

	
7.7% vs. 13.9% (p = 0.689)

	
19.2% vs. 25% (p = 0.592)




	
Pneumonia (PNE)




	
Comparison

	
30-Day Readmission

	
90-Day Readmission

	
30-Day ED visit

	
90-Day ED visit




	
TCP-Graduated (N = 9) vs. DNG (N = 165)

	
0% vs. 16.4% (p = 0.187)

	
0% vs. 26.7% (p = 0.073)

	
0% vs. 11.5% (p = 0.281)

	
0% vs. 21.2% (p = 0.122)




	
TCP-Graduated (N = 9) vs. Joined but DNG (N = 6)

	
0% vs. 0%

(-)

	
0% vs. 33.3% (p = 0.143)

	
0% vs. 33.3% (p = 0.143)

	
0% vs. 33.3% (p = 0.143)




	
TCP-Graduated (N = 9) vs. TCM visit (N = 7)

	
0% vs. 28.6% (p = 0.175)

	
0% vs. 28.6% (p = 0.175)

	
0% vs. 0%

(-)

	
0% vs. 0%

(-)




	
TCP-Graduated (N = 9) vs. E&M visit (N = 36)

	
0% vs. 19.4% (p = 0.150)

	
0% vs. 25% (p = 0.094)

	
0% vs. 8.3% (p = 1.000)

	
0% vs. 19.4% (p = 0.150)




	
TCP-Graduated (N = 9) vs. No follow-up (N = 116)

	
0% vs. 15.5% (p = 0.201)

	
0% vs. 26.7% (p = 0.074)

	
0% vs. 12.1% (p = 0.269)

	
0% vs. 22.4% (p = 0.111)




	
TCM visit (N = 7) vs. No follow-up (N = 116)

	
28.6% vs. 15.5% (p = 0.318)

	
28.6% vs. 26.7% (p = 1.000)

	
0% vs. 12.1% (p = 0.329)

	
0% vs. 22.4% (p = 0.158)




	
E&M visit (N = 36) vs. No follow-up (N = 116)

	
19.4% vs. 15.5% (p = 0.579)

	
25% vs. 26.7% (p = 0.837)

	
8.3% vs. 12.1% (p = 0.763)

	
19.4% vs. 22.4% (p = 0.706)




	
Sepsis




	
Comparison

	
30-Day Readmission

	
90-Day Readmission

	
30-Day ED visit

	
90-Day ED visit




	
TCP-Graduated (N = 22) vs. DNG (N = 628)

	
9.1% vs. 15.3% (p = 0.557)

	
18.2% vs. 27.7% (p = 0.325)

	
0% vs. 10% (p = 0.118)

	
13.6% vs. 20.4% (p = 0.593)




	
TCP-Graduated (N = 22) vs. Joined but DNG (N = 21)

	
9.1% vs. 14.3% (p = 0.664)

	
18.2% vs. 33.3% (p = 0.255)

	
0% vs. 14.3% (p = 0.108)

	
13.6% vs. 23.8% (p = 0.457)




	
TCP-Graduated (N = 22) vs. TCM visit (N = 48)

	
9.1% vs. 14.6% (p = 0.709)

	
18.2% vs. 27.1% (p = 0.420)

	
0% vs. 6.3% (p = 0.547)

	
13.6% vs. 12.5% (p = 1.000)




	
TCP-Graduated (N = 22) vs. E&M visit (N = 118)

	
9.1% vs. 12.7% (p = 1.000)

	
18.2% vs. 28.8% (p = 0.303)

	
0% vs. 7.6% (p = 0.181)

	
13.6% vs. 17.8% (p = 0.766)




	
TCP-Graduated (N = 22) vs. No follow-up (N = 441)

	
9.1% vs. 16.1% (p = 0.552)

	
18.2% vs. 27.2% (p = 0.351)

	
0% vs. 10.9% (p = 0.102)

	
13.6% vs. 21.8% (p = 0.593)




	
TCM visit (N = 48) vs. No follow-up (N = 441)

	
14.6% vs. 16.1% (p = 0.785)

	
27.1% vs. 27.2% (p = 0.985)

	
6.3% vs. 10.9% (p = 0.318)

	
12.5% vs. 21.8% (p = 0.133)




	
E&M visit (N = 118) vs. No follow-up (N = 441)

	
12.7% vs. 16.1% (p = 0.365)

	
28.8% vs. 27.2% (p = 0.729)

	
7.6% vs. 10.9% (p = 0.299)

	
17.8% vs. 21.8% (p = 0.346)




	
Percutaneous Coronary Intervention (PCI)




	
Comparison

	
30-Day Readmission

	
90-Day Readmission

	
30-Day ED visit

	
90-Day ED visit




	
TCP-Graduated (N = 19) vs. DNG (N = 258)

	
5.3% vs. 11.6% (p = 0.706)

	
10.5% vs. 18.2% (p = 0.542)

	
26.3% vs. 13.6% (p = 0.167)

	
36.8% vs. 25.2% (p = 0.282)




	
TCP-Graduated (N = 19) vs. Joined but DNG (N = 14)

	
5.3% vs. 21.4% (p = 0.288)

	
10.5% vs. 35.7% (p = 0.106)

	
26.3% vs. 14.3% (p = 0.670)

	
36.8% vs. 35.7% (p = 0.947)




	
TCP-Graduated (N = 19) vs. TCM visit (N = 29)

	
5.3% vs. 10.3% (p = 1.000)

	
10.5% vs. 10.3% (p = 1.000)

	
26.3% vs. 24.1% (p = 1.000)

	
36.8% vs. 44.8% (p = 0.583)




	
TCP-Graduated (N = 19) vs. E&M visit (N = 79)

	
5.3% vs. 7.6% (p = 1.000)

	
10.5% vs. 13.9% (p = 1.000)

	
26.3% vs. 12.7% (p = 0.160)

	
36.8% vs. 22.8% (p = 0.245)




	
TCP-Graduated (N = 19) vs. No follow-up (N = 136)

	
5.3% vs. 13.2% (p = 0.471)

	
10.5% vs. 20.6% (p = 0.372)

	
26.3% vs. 11.8% (p = 0.142)

	
36.8% vs. 21.3% (p = 0.151)




	
TCM visit (N = 29) vs. No follow-up (N = 136)

	
10.3% vs. 13.2% (p = 1.000)

	
10.3% vs. 20.6% (p = 0.200)

	
24.1% vs. 11.8% (p = 0.134)

	
44.8% vs. 21.3% (p < 0.01)




	
E&M visit (N = 79) vs. No follow-up (N = 136)

	
7.6% vs. 13.2% (p = 0.205)

	
13.9% vs. 20.6% (p = 0.222)

	
12.7% vs. 11.8% (p = 0.846)

	
22.8% vs. 21.3% (p = 0.803)








Note: Significant results are indicated in boldface. Abbreviations: TCP (Transition Care Program), TCM (Transitional Care Management), E&M (Evaluation and Management), PCP (Primary Care Provider).













 





Table 4. Average Total Cost per Episode Stratified by Conditions for Hospitalizations and Post-Discharge Care Groups.





