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Hospital readmissions have come under scrutiny in recent years due to the Patient Protection and Affordable Care Act (ACA) and are currently being used as both an indicator of the quality of care a patient receives and as a way to reduce healthcare costs.  While readmissions are not always preventable and indeed are often pre-planned, they can result from a wide variety of factors linked to the quality of care the patient receives during their initial hospitalization.  Studying hospital readmissions may be of significant interest to public health as this as a key component for improving the quality of healthcare as it is anticipated that not only will repeat patient hospitalizations be minimized, but so, too, will the associated costs.  Julia Driessen, PhD
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Using the Centers of Medicare and Medicaid’s (CMS) publically published data files for 2011 through 2016 for the Hospital Readmission Reduction Program (HRRP), the number of hospitals penalized and the percentage penalized for acute myocardial infarction (AMI), heart failure (HF), pneumonia (PN), chronic obstructive pulmonary disease (COPD), and total elective knee and hip arthroplasty (TKA/THA) diagnoses were calculated.  To compare national trends, the average percent penalty was calculated for each State and the District of Columbia, with the exception of Maryland.  In addition, Pennsylvania was further examined using the Pennsylvania Health Care Cost Containment Council (PHC4).  This data is publically available for readmission measures abnormal heartbeat (AH), chronic obstructive pulmonary disease (COPD), congestive heart failure (CHF), and diabetes medical management (DMM).
The percentage of hospitals penalized has increased each year since the HRRP was implemented. However, the percentage of hospitals penalized with the maximum penalty for the initial three measures (AMI, HF, and PN) has decreased from 2013 to 2014 and remained constant at 1.1% when COPD and TKA/THA diagnoses were added in 2015 and 2016. In Pennsylvania, readmissions have a significant impact on healthcare costs and patient outcomes for any reason ranging from 12.6% to 22.3% for the conditions examined in 2013 to 2014.  These readmissions alone accounted for 7,673 additional days for AH, 19,340 additional days for COPD, 26,054 additional days for CHF, and 7,854 additional days for DMM at a cost of $84 million (“Statewide Statistics and Key Findings”).
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[bookmark: _Toc448818293]INTRODUCTION
The Patient Protection and Affordable Care Act (ACA) is arguably the most important health care legislation since the enactment of Medicare and Medicaid in 1965 (Oberlander, 2010). With healthcare spending in the United States accounting for 17.4% of the Gross Domestic Product in 2015, it is expected to increase to 34% in 2040 if left (“Soaring Health Care Costs”). While the United States spends more on healthcare than any other wealthy nation, it ranks the worst in quality, access, efficiency, equity, and healthy lives according to the Common Wealth Fund (Mirror, Mirror on the Wall, 2014). To begin addressing these issues, the ACA aims to accomplish three goals: expand access to health insurance, protect patients against arbitrary actions by insurance companies, and reduce costs (Hellerstedt, n.d.).  
Hospital readmissions are receiving increasing attention since they are associated with unfavorable patient outcomes and high financial costs (McIlvennan, 2015).  A number of studies have shown that hospitals can lower readmissions by elucidating patient discharge instructions, coordinating with post-acute care providers and the patient’s primary care physician, and reducing medical complications during the patient’s initial hospital stay (Boccuti, 2015).  
A readmission is defined as a patient being hospitalized within 30 days of an initial hospital stay.  Readmission rates vary substantially by hospital and geographic area, and are generally higher for hospitals serving vulnerable populations.  There are many factors that affect rates including diagnoses, severity of illness, compliance with discharge instructions, and the availability and quality of discharge care (James, 2013).  According to a 2009 study, nearly 20% of all Medicare discharges had a readmission in 30 days at an annual cost of $17 billion (Jencks, 2009; Berenson, 2012).  The Medicare Payment Advisory Commission estimated that 12% of the readmissions are potentially avoidable, which if prevented, could save Medicare $1 billion. (McIlvennan, 2015; Berenson, 2012).  
To begin addressing costs and quality on a national level, the ACA implemented the Hospital Readmission Reduction Program (HRRP) in 2012.  The program is intended to bring much needed healthcare reform to the United States by reducing excess readmissions while simultaneously improving quality.  
For statewide trends, the Pennsylvania Health Care Cost Containment Council (PHC4) has publically reported hospital readmissions data.  As a microcosm of the nationwide trend, Pennsylvania is also experiencing excess readmissions, both generally and for the same condition (PHC4, 2012).  By examining abnormal heartbeat (AH), chronic obstructive pulmonary disease (COPD), congestive heart failure (CHF), and diabetes for medical management (DMM), these readmissions account for approximately $84 million.  Focus on these factors by PHC4 are driven by the data available to analyze and the HRRP financial penalties being implemented by the Centers for Medicare and Medicaid Services (CMS) for other readmission factors (“Statewide Statistics and Key Findings”).   In addition, there is a relationship between AH, CHF, COPD, and DMM as they are all comorbidities for each condition (Brassard, 2007). 
 
[bookmark: _Toc448818294]hospital readmission reduction program (HRRP)
In 2009, CMS began publically reporting readmission rates on the Hospital Compare Website with the intent for hospitals to address the preventable readmission by coordinating care and implementing other strategies to increase the quality of care (James, 2013).  However, there has been no economic incentive for hospitals to reduce readmissions until the ACA, which established the HRRP in 2012 (McIlvennan, 2015).  
Under the HRRP, CMS will reduce payments to inpatient prospective payment system (IPPS) hospitals with excess readmissions for acute myocardial infarction (AMI), heart failure (HF), and pneumonia (PN).  In 2015, CMS added chronic obstructive pulmonary disease (COPD) and total elective knee and hip arthroplasty (TKA/THA) diagnoses to the HRRP (“Readmission Reduction Program (HRRP)”; McIlvennan, 2015).   It excludes certain readmissions that are classified as “planned” by CMS, such as chemotherapy and rehabilitation, that are medically necessary.  These planned readmissions are not included in the HRRP ratio and the hospital is not financially penalized for these readmissions as a result.  In addition to planned readmissions, certain types of hospitals are excluded, including critical-access, psychiatric, rehabilitation, long term care, children’s, cancer, and all hospitals in Maryland due to their unique all-payer rate-setting system (James, 2013; Rice, 2015; Boccuti, 2015).  
CMS uses an “all-cause” definition of readmission, which means that hospital stays within 30 days of a discharge from an initial hospitalization are considered a readmission regardless of the reason for the readmission.  These readmissions are used in calculating both the national average readmission rate and each hospital’s specific readmission rate.  Each hospital’s rate is adjusted for demographic characteristic of the patient being readmitted and the hospital’s case mix index of the patient population (McIlvennan, 2015; Boccuti, 2015).  
After these adjustments, CMS calculates the hospital’s excess readmission ratio by comparing three years of adjusted readmission rates for the hospital for each HRRP condition to the national average readmission rate.   If the ratio is above 1, the hospital is considered to have excessive readmissions and this rate links directly to the reimbursement penalty, which reduces payments across all of the hospital’s Medicare admissions, not just the excessive readmission.  The greater the excessive readmission rate, the higher the penalty (Boccuti, 2015).  In 2013, the HRRP maximum penalty imposed on a hospital was set at 1% and has gradually increased to 2% in 2014, and 3% in 2015 and subsequent years (McIlvennan, 2015).   
[bookmark: _Toc448818295]hospital readmission reduction program Calculations
	CMS began publically publishing readmission data starting in 2008 and supplemental HRRP data in 2013.  The supplemental data files for fiscal year 2013 through 2016 are available on the CMS website and are made available to the public (“Readmission Reduction Program (HRRP)”).   Since the HRRP uses three years of readmissions data ending two years from when the penalty will take effect to determine excess readmissions, fiscal year 2013 contains data from July 2008 to June 2011.  Continuing with this model, fiscal year 2014 will contain readmission data from July 2009 to June 2012, and so on for subsequent years.  
	Each supplemental data file posted on the CMS website contains the following numbers and calculations for each HRRP condition: the number of cases, the excess readmission ratio, and the readmission adjustment factor.  The formulas CMS used to calculate the ratios are presented in Figure 1.  Since COPD and TKA/THA were additional diagnoses implemented in 2015, calculations for 2013 and 2014 are only for AMI, HF, and PN.   

	Equation
	Formula

	Number of Cases
	Sum of Readmissions Cases

	Excess Readmission Ratio
	Risk-Adjusted Readmissions / National Average of Risk-Adjusted Readmissions

	Readmission Payment Adjustment Factor
	1 – [(Aggregate Payment for Excess Readmissions) / (Aggregate Payments for All Discharges)]

	Aggregate Payments for Excess Readmissions*
	[sum of base operating DRG payments for AMI x (excess readmission ratio for AMI-1)] + [sum of base operating DRG payments for HF x (excess readmission ratio for HF-1)] + [sum of base operating DRG payments for PN x (excess readmission ratio for PN-1)] + [sum of base operating DRG payments for COPD x (excess readmission ratio for COPD-1)] + [sum of base operating payments for THA/TKA x (excess readmission ratio for THA/TKA -1)]
*COPD and THA/TKA used in 2015 and 2016 only

	Aggregate Payments for All Discharges
	Sum of Base Operating DRG Payments for All Discharges



[bookmark: _Toc447989377]Figure 1. HRRP Calculations

	Since the excess readmission ratio, number of cases, and readjustment payment adjustment factor for each condition were calculated in the supplemental Excel data file, a pivot table was inserted for each year of data.  Using the pivot table, the number of hospitals with an excess readmissions ratio under 1.0000 was sorted.  An excess readmission ratio equal to or smaller than 1.0000 for a condition meant the hospital’s readmissions were the same or better than the national average of risk-adjusted readmissions and were not considered to have excess readmissions for that condition.  Any hospital with an excess readmission ratio greater than 1.0000 had higher risk-adjusted readmissions compared to the national average risk-adjusted readmissions and were thus considered to have excess readmissions.  This process was completed for each condition.  In addition, the total number of hospitals with an excess readmission ratio greater than 1.0000 for all three conditions in 2013 and all five conditions for 2014 to 2016 were calculated. 
	To determine the financial penalty imposed on each hospital, the readmission payment adjustment factor calculated by CMS was sorted in ascending order in Excel.  Then the readmission payment adjustment factor was subtracted from 1.0000.  If this number was zero, the hospital did not incur a penalty for excess readmissions.  If the number was greater than zero, this was the penalty percent imposed on the hospital. 
[bookmark: _Toc448818296]Hospital readmission reduction program Results

The total number of hospitals with an excess readmission ratio greater than one for each HRRP condition was calculated in Table 1.   For years 2013 and 2014, only AMI, HF, and PN were calculated as COPD and TKA/THA were added in 2015.  Using this data, the percentages of hospitals penalized for each condition were graphed in Figure 2.  Out of a total range of 3,464 to 3,500 hospitals in participating in HRRP, the total number of hospitals penalized each year are as follows: 2,214 hospitals in 2013; 2,225 hospitals in 2014; 2,638 hospitals in 2015; and 2,665 hospitals in 2016.  This represents 63.2% of total hospitals and $290 million in penalties in 2013, 63.7% of total hospitals and $227 million in penalties in 2014, 75.9% of total hospitals and $428 million in penalties in 2015, and 76.9% of total hospitals and $420 million in penalties in 2016 (Boccuti, 2015; Hoffman, 2015).

[bookmark: _Toc447267234]Table 1. Number of Hospitals with an Excess Readmission Ratio >1 for Each Condition
	HRRP Condition
	2013
	2014
	2015
	2016

	AMI
	1,479 (42.3%)
	1,118 (32.1%)
	1,108 (31.9%)
	1,069 (30.9%)

	HF
	1,513 (43.2%)
	1,536 (44.0%)
	1,502 (43.2%)
	1,481 (42.8%)

	PN
	1,131 (32.3%)
	1,504 (43.1%)
	1,461 (42.0%)
	1,477 (42.6%)

	COPD
	N/A
	N/A
	1,453 (41.8%)
	1,422 (41.1%)

	TKA/THA
	N/A
	N/A
	1,266 (36.4%)
	1,243 (35.9%)

	Total Hospitals Penalized
	2,214 (63.3%)
	2,225 (63.8%)
	2,638 (75.9%)
	2,665 (76.9%)

	Total Hospitals in HRRP
	3,500
	3,488
	3,476
	3,464



	
	The percentage rates of the total number of hospitals being penalized for excessive readmissions for each HRRP condition is in between 30% to 45% as shown in Figure 2.  In 2013 when the HRRP went into effect, the largest number of hospitals received the maximum 1% penalty.  This accounted for 7.9% of the hospitals in the program as seen in Table 2.  However, after the first year of the program, the number of hospitals hit with the maximum penalty decreased to 0.5% in 2014 when the penalty was 2% and stabilized at 1.1% for 2015 and 2016 for the 3% penalty.  
	When looking at each condition, there was fluctuation in the percentage of hospitals penalized per year and per condition.  The percentage of hospitals penalized for AMIs decreased by 9% from fiscal year 2013 to 2014 and continued to decrease by 1% in 2015 and 2016.  Conversely, the percentage of hospitals penalized for PN increased by 9% from 2013 and 2014 and remained around 43% for the subsequent years.  Heart failure remained relatively stable at 43%, and using the two years of information for COPD and THA/TKA, these conditions decreased by less than 1%.











[bookmark: _Toc447989378]Figure 2. Percent of Hospitals with a >1 Readmission Rate Ratio for Each HRRP Condition

[bookmark: _Toc447267235]	
	In 2013 and 2014, 14.2% and 14.3% of hospitals, respectively, had an excess readmission ratio greater than one for all three conditions.  For 2015, 13.9% of hospitals had a greater than one excess readmission ratio for the initial three conditions, which is similar to the previous years and dropped to less than 1% in 2016. This drastic decrease in the number of hospitals with all three conditions can be related to the time frame of when the data is collected.  Considering the 2016 penalties use data from July 1, 2012 to July 30, 2015, hospitals were able to implement readmissions reduction measures during this time.  For the 2013 to 2015 calculations, hospitals did not have a way to account for their excess readmissions due to the program either not being in place or fully implemented.  When comparing the percentage of hospitals with a ratio greater than one for all five conditions in 2015 and 2016, less than 1% occurred in both years.  The total number of hospitals is shown in Table 2.     

Table 2. Number of Hospitals with Maximum Penalty and Ratio >1 for all Conditions
	# Hospitals
	2013
	2014
	2015
	2016

	Maximum Penalty
	276 (7.9%)
	18 (0.5%)
	39 (1.1%)
	38 (1.1%)

	>1 Ratio for AMI, HF, PN
	498 (14.2%)
	499 (14.3%)
	482 (13.9%)
	6 (0.02%)

	>1 Ratio for 5 Conditions
	N/A
	N/A
	1 (0.02%)
	3 (0.01%)

	Total Hospitals in HRRP
	3,500
	3,488
	3,476
	3,464


[bookmark: _Toc448818297]Hospital readmission reduction program effectiveness
	It is unclear whether the HRRP is decreasing hospital readmissions based on the CMS’s supplemental HRRP data. This is mostly due to the measure CMS uses to calculate excess readmissions.  Since hospitals are benchmarked on the national average, there will always be hospitals penalized for excess readmissions regardless if readmissions have decreased from previous years.  The high percentage of hospitals penalized ranging from 63.2% to 76.9% in 2013 to 2016 for excessive readmissions does correlate because of the measure and the additional diagnoses added in 2015.  
	In addition to the ambiguity of the excess readmission measure, the data files do not contain medical severity diagnostic-related group (MS-DRG) information.  This prevents the actual number of readmissions from being determined and thus limits the scope of effectiveness of the program.  Since excess readmissions cannot be calculated, the percentage of hospitals penalized must be used instead.  Those percentages; however, are ratios and do not yield exact numbers.  
	Using the data available, the percentage of hospitals penalized has increased each year since the HRRP was implemented (Table 1).  However, the percentage of hospitals penalized with the maximum penalty for the initial three measures (AMI, HF, and PN) has decreased from 2013 to 2014.  When COPD and TKA/THA diagnoses were added to HRRP, the total percentage of hospitals penalized with the maximum 3% penalty was 1.1% for 2015 and 2016 (Table 2).  The data also shows the number of hospitals penalized for each condition except pneumonia are also decreasing (Figure 2). 
	In addition to the data, the Kaiser Family Foundation estimated the total value of penalties imposed on hospitals is decreasing annually.  In 2013, penalties were estimated to be $290 million and decreased to $227 million in 2014.  When the additional diagnoses were added in 2015, the estimated penalties did increase to $428 million, but decreased to $420 million in 2016.  The estimated amount of penalties does suggest that readmissions are decreasing and correlates with another study estimated that from January 2012 to December 2013, there were approximately 150,000 fewer readmissions (McIlvennan, 2015).
	Overall, the HRRP is reducing Medicare spending.  While readmissions cannot be calculated using only the supplemental data file posted by CMS, it is suggested that readmissions are decreasing due to the total penalties imposed on hospitals with excess readmissions and the decreasing percentage of hospitals with maximum penalties.  This also suggests the quality of care the patient is receiving is increasing.   By using a ratio instead of a fixed threshold, the HRRP excess readmission ratio will constantly push hospitals to reduce their readmissions rates and improve the quality of care.  Instead of trying to maintain a minimum benchmark, the ratio will drive reduced readmissions, reduce costs, and improve quality.
[bookmark: _Toc448818298]Pennsylvania health care cost containment council (PHC4)
[bookmark: _Toc106513533][bookmark: _Toc106717791]The Pennsylvania Health Care Cost Containment Council (PHC4) is an independent state agency enacted in 1986 to address rapidly growing health care costs using two strategies.  The first is to provide comparative information on Pennsylvania health care providers to individual consumer and group purchasers of health services, and the second is to provide data to health care providers in order to identify opportunities to contain costs and improve the quality of care. PHC4 collects data on over 4.5 million hospital discharges and outpatient procedure records each year.  The council has three primary responsibilities: to collect, analyze and make available to the public data about the cost and quality of health care in Pennsylvania; to study, upon request, the issue of access to care for those Pennsylvanians who are uninsured; and to review and make recommendations about proposed or existing mandated health insurance benefits upon request of the legislative or executive branches of the Commonwealth (“About the Council”).
[bookmark: _Toc448818299]Pennsylvania Hospital Readmissions
PHC4 began collecting and publically reporting Pennsylvania hospital readmissions in 2009, shortly after CMS.  A readmission is defined as a repeat hospitalization occurring within 30 days of a patient being discharged from an index hospitalization.  Criteria for an index hospitalization are: age greater than or equal to 18 years of age; resident of Pennsylvania; valid patient identifier to link hospital stays; not a patient that left against medical advice; is a live discharge; not discharged to hospice; not transferred; and is not a hospitalization that was contiguous with a transferred hospitalization (“Hospital Readmissions in Pennsylvania 2010”).
Based on PHC4’s readmission report for 2009 and 2010 data, patients readmitted for any reason within a year of their initial hospital stay were on average rehospitalized two times more that same year.  In Pennsylvania, Medicare paid for 36.8% of readmissions in 2009 for a total of $498 million in payments.   In 2010, 13.5% of hospital stays were followed by at least one readmission for any reason within 30 days.  Patients aged 85 and older had a readmission rate of 17.8%. PHC4 also determined that the most common reason for readmissions was for the same condition as the initial hospital stay and the top three conditions for readmissions were mental health disorders at 65.7%, heart failure at 37.7%, and abnormal heartbeat at 30.1%.  The risk of readmission increased with the length of the patient’s index hospital stay and readmission rates tripled when the hospitalization lasted for 15 days or more.
Similar to CMS, PHC4 made publically available Pennsylvania readmission data from January 2013 to August 2014 for abnormal heartbeat (AH), COPD, congestive heart failure (CHF), and diabetes medical management (DMM).  The DRG codes associated with each condition are in the Appendix, table 5.  The data set contains for each MS-DRG the total number of cases, readmissions for any reason, and readmissions for the same condition as shown in Table 3.  
Statewide 30-day readmissions rates are shown in Figure 3.  CHF had the highest rate of readmissions for any reason at 22.3% and 7.7% of readmissions were due to the same condition.  Following AH, COPD had the second highest readmission rate of 19.6% for any reason and 7.7% for the same condition.  Next, 18.7% of DMM readmissions were for any reason and 8.4% for the same condition.  Finally, AH had the lowest readmission rate of 12.6% for any condition and 3.6% for the same condition.  
According to PHC4, the total cost of readmissions for these four conditions accounted for over $84 million using Medicare and Medicaid reimbursement rates from 2011 and 2012 (“Statewide Statistics and Key Findings”).


[bookmark: _Toc447267236]Table 3. Readmissions for Any Reason and Same Condition for Each Condition in Pennsylvania, 2013 and 2014
	Condition
	Cases
	Readmissions for Any Reason
	Readmissions for Same Reason

	AH
	62,235
	7,812 (12.6%)
	2,247 (3.6%)

	COPD
	55,398
	10,874 (19.6%)
	4,285 (7.7%)

	CHF
	63,140
	14,106 (22.3%)
	4,860 (7.7%)

	DMM
	25,257
	4,730 (18.7%)
	2,133 (8.4%)














[bookmark: _Toc447989379]Figure 3. Pennsylvania Readmissions in January 2013 to August 2014

Due to the limited data sets provided by PHC4 for Pennsylvania, it is unclear whether hospital readmissions are decreasing.  However, what is clear is that readmissions have a significant impact on healthcare costs and patient outcomes with rates of readmission for any reason ranging from 12.6% to 22.3% for the conditions examined.  These readmissions alone accounted for 7,673 additional days for AH, 19,340 additional days for COPD, 26,054 additional days for CHF, and 7,854 additional days for DMM (“Statewide Statistics and Key Findings”).
[bookmark: _Toc448818300]comparing pennsylvania and national readmissions
To compare the Pennsylvania to the national readmission trends, a supplemental data file available on Medicare’s Hospital Compare website was used.  This Excel file contained data for the 2016 HRRP cycle using dates July 1, 2011 through June 30, 2014 and included the following information: provider number, provider state, HRRP measure, and the excess readmission ratio.   Maryland was not included in the file as Maryland has a unique reimbursement arrangement with CMS.  The District of Columbia was included in this data set.
To determine the financial penalty imposed on a hospital, the excess readmission ratio was subtracted from the 3.0000.  Since the number of hospitals within a state varies greatly, the average penalty was calculated for each state.  The data was pivoted in Excel by state and the average penalty was calculated for each state as shown in Figure 4.  Kentucky had the highest penalty of 1.19% while Vermont had the lowest penalty of 0.08%.  Pennsylvania was in the middle with the 30th lowest penalty of 0.61%, which was the average for all 49 states and the District of Columbia.






















[bookmark: _Toc447989380]
Figure 4. Average 2016 HRRP Penalty by State and District of Columbia
Currently, there is limited data to explain the average penalty rates for each state.  Since the enactment of the ACA, hospitals nationwide have transformed their delivery of care to meet the new quality measures (Blumenthal, 2015).  In Pittsburgh, Allegheny Health Network has expanded their Quality Department by placing Quality teams within each hospital. As the leading insurance provider in Pennsylvania, Highmark has implemented the Quality Blue Program.  Quality Blue is a pay-for-performance program established to reduce hospital readmissions and infections (NEWSROOM, 2015).  The program has tracked hospital readmissions for four years, beginning in 2010.  So far, the program has helped avert 2,900 readmissions with a potential cost savings of $27.7 million.   In 2014 alone, 754 readmissions with a potential cost saving of $7.2 million were averted (NEWSROOM, 2015).  
While the HRRP and other readmissions reduction programs have saved CMS and insurance companies a significant amount of money, critics have argues that the measure may not be an effective method to assess quality.  One argument made about the limitation of the program was that the HRRP does not take into the socioeconomic status (SES) of the patients served.  Since the correlation between low-SES and poor health behaviors has been widely studied, safety net hospitals or hospitals that provide care to low income and vulnerable populations are negatively affected by the measure since SES is not a part of the risk-adjustment (Pampel, 2010).  According to a recent study, safety net hospitals are more than twice as likely to be penalized (DuGoff, 2014).  These hospitals rely heavily on Medicare and Medicaid reimbursement and have a difficult time staying financially viable.  Unintended consequences of the program can lead to hospital closures in areas where few providers exist and further worsen health disparities in low-SES patients.
[bookmark: _Toc448818301]Conclusion 
Studying hospital readmission trends by condition may be of significant interest to both providers and patients as this information may help identify factors which frequently lead to higher readmission rates and consequently higher healthcare costs.  Reducing readmissions is now perceived to be a key component of improving the quality of health care as it is predicted that not only will repeat patient hospitalizations be minimized, but so too will the associated costs. While this measurement of quality is highly complex and the information used to capture such measures is somewhat limited, the data garnered is still very significant. 
The HRRP program has reduced Medicare spending, with the penalties from 2013 to 2016 totaling $1.3 billion.  While averted readmissions cannot be calculated due to the data set limitations, it has been estimated that there have been 150,000 fewer readmissions nationally from January 2012 to 2013 (McIlvennan, 2015).  However, unlike the national trends, PHC4 data shows that readmissions in Pennsylvania account for a significant percent of hospital discharges.  In 2013 and 2014, readmissions in Pennsylvania range from 12.6% to 22.3% of hospitalizations for AH, COPD, CHF, and DMM, and are estimated to account for 61,000 additional hospital days at a cost of $84 million (“Statewide Statistics and Key Findings”).   
While the immediate financial impact of lessened penalties associated with improving readmission rates would be a focal point for hospitals, this initiative clearly will have a positive impact on patients as well.  By increasing coordination of care responsibilities and knowledge of discharge instructions with both inpatient and outpatient caregivers and most importantly with patients themselves during the initial hospital stay, patient outcomes should improve.  Fewer readmissions and patient days spent in hospitals are both ideal for patients and represent a major transference of healthcare trends in this country. 




















[bookmark: _Toc448818302]APPENDIX: SUPPLEMENTARY FIGURE
	MS-DRG
	MS-DRG Description

	Abnormal Heartbeat (AH)

	242
	Permanent Cardiac Pacemaker Implant w/MCC

	243
	Permanent Cardiac Pacemaker Implant w/CC

	244
	Permanent Cardiac Pacemaker Implant w/o CC/MCC

	246
	Percutaneous Cardiovascular Procedure with Drug-Eluting Stent w/MCC or 4+ Vessels/Stents

	247
	Percutaneous Cardiovascular Procedure with Drug-Eluting Stent w/o MCC

	248
	Percutaneous Cardiovascular Procedure with Non Drug-Eluting Stent w/MCC or 4+ Vessels/Stents

	249
	Percutaneous Cardiovascular Procedure with Non Drug-Eluting Stent w/MCC or 4+ Vessels/Stents

	250
	Percutaneous Cardiovascular Procedure without Coronary Artery Stent w/MCC

	251
	Percutaneous Cardiovascular Procedure without Coronary Artery Stent w/o MCC

	258
	Cardiac Pacemaker Device Replacement w/MCC

	259
	Cardiac Pacemaker Device Replacement w/o MCC

	260
	Cardiac Pacemaker Revision Except Device Replacement w/MCC

	261
	Cardiac Pacemaker Revision Except Device Replacement w/CC

	262
	Cardiac Pacemaker Revision Except Device Replacement w/o CC/MCC

	286
	Circulatory Disorders Except AMI, with Cardiac Catheterization w/MCC

	287
	Circulatory Disorders Except AMI, with Cardiac Catheterization w/o MCC

	308
	Cardiac Arrhythmia and Conduction Disorders w/MCC

	309
	Cardiac Arrhythmia and Conduction Disorders w/CC

	310
	Cardiac Arrhythmia and Conduction Disorders w/o CC/MCC

	Chronic Obstructive Pulmonary Disease (COPD)

	190
	Chronic Obstructive Pulmonary Disease w/MCC

	191
	Chronic Obstructive Pulmonary Disease w/CC

	192
	Chronic Obstructive Pulmonary Disease w/o CC/MCC

	Congestive Heart Failure (CHF)

	286
	Circulatory Disorders Except AMI, with Cardiac Catheterization w/MCC

	287
	Circulatory Disorders Except AMI, with Cardiac Catheterization w/o MCC

	291
	Heart Failure and Shock w/MCC

	292
	Heart Failure and Shock w/CC

	293
	Heart Failure and Shock w/o CC/MCC

	Diabetes Medical Management (DMM)

	073
	Cranial and Peripheral Nerve Disorders w/MCC

	074
	Cranial and Peripheral Nerve Disorders w/o MCC

	299
	Peripheral Vascular Disorders w/MCC

	300
	Peripheral Vascular Disorders w/CC

	301
	Peripheral Vascular Disorders w/o CC/MCC

	637
	Diabetes w/MCC

	638
	Diabetes w/CC

	639
	Diabetes w/o CC/MCC

	698
	Other Kidney and Urinary Tract Diagnoses w/MCC

	699
	Other Kidney and Urinary Tract Diagnoses w/CC

	700
	Other Kidney and Urinary Tract Diagnoses w/o CC/MCC
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